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Abstract 

The objective of this study is to conduct a cost benefit analysis of computerization in hospitals. This was done with 

the help of a marginal cost analysis between computerized hospitals and control hospitals with manual procedures 

still in use, across three countries: Pakistan, Philippines and Afghanistan. The cost structure for the program was 

calculated using the marginal costing methodology. It was found that computerizing certain laboratory testing 

procedures significantly reduced the cost-per test figures for each of the four types of tests we investigated. Our 

analysis concludes that computerizing the testing process at hospitals significantly reduces per-test costs. 
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1. Introduction 

Computerization in the health sector has recently been an active target of economic feasibility studies. Most of 

Pakistan’s major hospitals, which typically serve a large number of patients in the respective cities as well as its 

surrounding towns/villages, do not have computerized facilities for the reporting and collation of pathological test 

results at their disposal. These procedures are performed manually, and the results have to be tabulated and 

recorded by the staff. This introduces a greater potentiality of higher inaccuracy rates, critical delays, and 

recording errors in the medical process.  

In the following section, previous research into comparable introductions of computerized technology in medical 

settings is reviewed, along with their results and policy implications. A short introduction to Pakistan’s macro-

economic environment is provided in II C. In section III, the main empirical investigation that is the subject of this 

paper is introduced, including a description of the data and an explanation of the costing methodology used. 

Section IV then presents the results of this analysis. In section V additional results are presented for a similar 

analysis carried out for hospitals in Afghanistan and Philippines to support these results and gauge their 

robustness. In section VI, the sensitivity of these results is measured in response to some important scale factors, 

and final conclusions are presented in section VII. 

2. Literature Review 

2.1  Overview of Past Research 

The paper by Stensland et al. 1999, on the relative cost of providing computerized outpatient patient services 

shows how introducing Information and Communication Technology (ICT) for diagnosis and remote 

communication purposes in medical facilities can enhance the efficiency of patient treatment as well as 

improve testing precision, while significantly reducing marginal costs at the same time. Their study found out 

that the variable cost of technology aided telemedicine was about $40 less per patient than the face-to-face 

diagnosis cost. Also, introducing telemedicine had significantly increased the number of patients seeking 

treatment; an effect that can also be expected from computerization of laboratory tests as it reduces costs, 

result times and improves patient convenience.  

Previous investigations into introducing computerized systems in health care scenarios generally come up with 

favorable evaluations in terms of the benefit, based on both ex ante considerations of their advantages as well 

as economic cost benefit analyses (Balrow  et al, 2004 and Wang et al, 2003).  At the same time though, these 

studies warn of the need to have a favorable reception infrastructure available in hospitals in order for these 
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systems to deliver their benefit, which includes the mental and physical training of the staff (Littlejohns et al, 

2003).  

The study by Wang et al focused on financial data gathered from other studies where computerized medical 

record systems were introduced in hospitals, in replacement of the paper based manual methods. Their 

comparison showed a net benefit of $86,400 per hospital for a 5 year period. This benefit resulted from ‘savings 

in drug expenditures, improved utilization of radiology tests, better capture of charges, and decreased billing 

errors’.  

Such introductions of computerized systems have also been shown to increase revenue generation at the same 

time while reducing costs, for example Barlow et al. found an increase in annual revenue of $952,000 by the 

introduction of a computerized medical record and tracking system at Central Utah Multi-Specialty Clinic. 

There have been previous studies comparable to ours (those which use cost-analyses of specific tests like blood 

glucose, hematology, etc.) that have shed light on the cost-benefit matrices that hospitals and health 

institutions can expect while opting for computerized/automated testing facilities. Junker et al. 2010, in their 

paper ‘Point-of-Care Testing in Hospitals and Primary Care’ have conducted an extensive literature review of 

papers dealing with ‘point of care’ medical testing facilities. These facilities have increased the portability, 

efficiency, user-friendliness and accuracy of laboratory oriented medical testing. These advancements can be 

seen as a similar shift from the manual performance of the tests to ICT assisted test ordering and reporting. The 

review concludes that generally, point of care systems are more costly than conventional laboratory tests, and 

while the net benefit varies from case to case; great care has to be taken while studying the procedural and 

administrative cultures that govern the medical environment at a specific locality before any technological 

policy decisions are made in the healthcare sector.  

2.2 Previous Research: Theories, Analyses and Conclusions 

(Kuperman and Gibson, 2003) mention that Computerized physician order entry (CPOE) is a promising 

technology that allows physicians to enter orders into a computer instead of handwriting them. Because CPOE 

fundamentally changes the ordering process, it can substantially decrease the overuse, underuse, and misuse 

of health care services. Studies have documented that CPOE can decrease costs, shorten length of stay, 

decrease medical errors, and improve compliance with several types of guidelines. The costs of CPOE are 

substantial both in terms of technology and organizational process analysis and redesign, system 

implementation, and user training and support. 

(Patil et al, 2008) report about their study wherein data was collected from eight consecutive fiscal years from 

1998 to 2005. Transcription was used in the first 4-year period, and EMR was implemented and used in the 

later 4-year period. Productivity was defined as ambulatory revenue and the number of patient encounters. All 
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costs related to transcription and EMR implementation were calculated with all data adjusted for inflation. The 

results of the study have shown that the implementation of an EMR system when an economy of scale exists 

coincides with an increase in the revenue per encounter and per provider compared with transcription. The 

advantage of the fixed costs of an EMR system compared with the variable costs of a transcription-based 

system is the allowance of cash savings in an ambulatory surgical subspecialty practice. 

(Himmelstein et al, 2010) mention that while many believe that computerization will improve health care 

quality, reduce costs, and increase administrative efficiency, none of the previous studies have examined 

computerization's cost and quality impacts at a diverse national sample of hospitals. From their study, they 

report that ‘as currently implemented, hospital computing might modestly improve process measures of 

quality but does not reduce administrative or overall costs’. 

(Bates et al, 1999), describe a prospective randomized controlled trial that included all inpatients at a large 

teaching hospital during a 15-week period. The intervention consisted of computerized reminders at the time a 

test was ordered that appeared to be redundant. Main outcome measures were the proportions of clinical 

laboratory orders that were canceled and the proportion of the tests that were actually performed. They 

conclude that ‘reminders about orders for apparently redundant laboratory tests were effective when 

delivered. However, the overall effect was limited because many tests were performed without corresponding 

computer orders, and many orders were not screened for redundancy’. 

According to (Bernstam et all, 2000), the substantial investment required is often cited as a major reason for 

deferring automation. Although it is generally agreed that Computerised Patient Records (CPRs) have the 

potential to improve the quality of care, data regarding their financial benefits are generally lacking. To assess 

properly the value of a CPR, its costs must be weighed against the sum of its benefits. They conclude that 

although CPRs are expensive, they can measurably improve care. They suggest that the cost of the CPR be 

weighed against the sum of benefits, many of which reduce overall costs while improving quality of care. Some 

of the benefits are administrative (e.g., reduced transcription costs, improved billing) but others are medical 

(e.g., improved screening for colon cancer). When this argument is extended to include other applications with 

low marginal cost of introduction to the CPR, the overall cost-justification for investment in a CPR becomes 

clear. 

(Wang et al, 2003) report a cost-benefit study conducted to analyze the financial effects of electronic medical 

record systems in ambulatory primary care settings from the perspective of the health care organization. Data 

was obtained from studies at their institution and from the published literature. The reference strategy for 

comparisons was the traditional paper-based medical record. The primary outcome measure was the net 

financial benefit or cost per primary care physician for a 5-year period. They mention that the benefits accrue 

primarily from savings in drug expenditures, improved utilization of radiology tests, better capture of charges, 
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and decreased billing errors. Further they conclude that implementation of an electronic medical record system 

in primary care can result in a positive financial return on investment to the health care organization while the 

magnitude of the return is sensitive to several key factors. 

(Zlabek et al, 2011) in their study on the effects of an inpatient EHR system with computerized provider order 

entry (CPOE) on selected measures of cost of care and safety report the following outcomes: Laboratory tests 

per week per hospitalization decreased from 13.9 to 11.4 (18%; P < .001). Radiology examinations per 

hospitalization decreased from 2.06 to 1.93 (6.3%; P < .009). Monthly transcription costs declined from $74,596 

to $18,938 (74.6%; P < .001). Reams of copy paper ordered per month decreased from 1668 to 1224 (26.6%; P < 

.001). Medication errors per 1000 hospital days decreased from 17.9 to 15.4 (14.0%; P < .030), while near 

misses per 1000 hospital days increased from 9.0 to 12.5 (38.9%; P < .037), and the percentage of medication 

events that were medication errors decreased from 66.5% to 55.2% (P < .007).  

(Shekelle et al, 2006) while providing the concluding remarks regarding the ‘Economic Value of Health 

Information Technology (HIT) and Electronic Health Record (EHR)’ in their report mention that 1. The main 

quantifiable benefits of an EHR system were savings from data capture and access; decision support to improve 

efficiency, quality, and safety of care; business management related to staffing, billing, and overheads; and 

streamlining patient flow. 2. Few studies quantitatively assessed the costs to implement an EHR system and the 

financial benefits reaped from it. 3. All the cost-benefit analyses of an EHR system predicted that the financial 

benefits would significantly outweigh the costs, in a timeframe that varied from three to thirteen years, but this 

evidence is limited to large organizations and multi-functional EHR systems. 4. The positive economic estimates 

for EHR system implementation are encouraging but are based on limited evidence at this time. Only limited 

empirical evidence supports the assumptions made in the predictive analyses. Most studies omitted the costs 

of implementing an EHR system that were associated with the temporary loss of productivity and the cost of 

process redesigns. Moreover, realization of the financial return is highly sensitive to the organization’s financial 

incentives. 5. There is some evidence regarding the positive economic value of implementing component parts 

of an EHR system, with models suggesting that many of the benefits do not accrue unless a broadly functional 

system is implemented. 

In their recommendations for future research, they mention that the costs and benefits of HIT depend not only 

on the internal system (the practice environment) but also on the interactions with the external system, 

including consumers (patients and potential users of the healthcare system), medical service suppliers 

(laboratories, radiology centers, other healthcare organizations), technology suppliers, and the regulatory and 

financing systems an organization operates. Multi-perspective studies are needed to investigate the flow of 

costs and benefits in order to maximize the benefits of HIT in the larger healthcare delivery system. 
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(Mishelevich et al, 1979) define cost-benefit analysis for computer based systems as a financial technique to 

determine whether the development and use of a computer system will be economically justified. According to 

them, the analysis should consider all the identifiable costs associated with the proposed system and these 

costs should be compared to the estimated benefits. If the benefits exceed the total cost then the proposed 

system should be developed (if the overriding criterion is cost). Otherwise the system should not be considered 

for development on the grounds of cost. They describe a methodology for cost benefit analysis that was 

developed for a Hospital Information System oriented to an ancillary (service) department activity and the 

mathematical model (implemented as a BASIC language computer program) that was specifically applied to the 

Radiology Department considering the situation before and after the installation. They report drop in the unit 

procedure cost using the concepts of an "average procedure" and standard patient load with further savings as 

a result of decrease in volume due to elimination of duplicate procedures. They also point out that are many 

intangible benefits which can be considered, examples of which would be savings of parts of full-time 

equivalent personnel position which can be alternatively utilized to increase efficiency, the reacquisition of 

space formerly used for storage of information now stored in the computer, and the increased speed with 

which the department moves information leading to a decreased length of stay for patients.  

(Mannle, 1997) report that clinician interviews and literature searches identified three broad areas of realizable 

benefits: 1) benefits from reduced order transaction time: 2) benefits from improved information integration 

and retrieval; and 3) benefits from improved clinical decision-making. These benefits were quantifiable, 

respectively, as clinical (e.g., physicians, nurses, clerks) time saved during order transactions, physician time 

saved from immediate access to patient information, and decreased incidence of adverse drug events and their 

associated costs. Net benefits of implementing the system are positive and substantial. Further, because 

environmental factors can reduce the potential benefits, saturation and training become important vehicles for 

ensuring the largest possible benefits. 

(Borzekowski, 2002) describe a study to measure the impact of information technology (IT) use on hospital 

operating costs during the late 1980's and early 1990's. Using a proprietary eight-year panel dataset (1987-

1994) that catalogues application-level automation for the complete census of the 3000 U.S. hospitals with 

more than 100 beds, this study finds that both financial/administrative and clinical IT systems at the most 

thoroughly automated hospitals are associated with declining costs three and five years after adoption. At the 

application level, declining costs are associated with the adoption of some of the newest technologies, 

including systems designed for cost management, the administration of managed care contracts, and for both 

financial and clinical decision support. The association of cost declines with lagged IT as well as the cost 

patterns at the less automated hospitals both provide evidence of learning effects. 

(Winter et al, 2001) describe that information management in hospitals is a complex task and in order to 

reduce complexity, they distinguish strategic, tactical, and operational information management. While 
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strategic information management focuses on strategic plans, tactical management needs methods for project 

management, user requirements analysis, software development or customizing, etc. Operational management 

requires methods and tools for topics, which range from intra-enterprise marketing of services to helpdesk 

management and network management. All these management activities deal only in part with machines and 

computers, but mainly with human beings and their social behavior. As a consequence they proposed to define 

a hospital information system as a socio-technical subsystem of a hospital. 

(Fraser, H. S., & Blaya, J., 2010) say that eHealth systems are growing rapidly in the developing world and are 

beginning to show beneficial impacts in clinical and programmatic management. Many practical problems have 

been solved at this stage and the costs of hardware and software are falling. Sharing of both good and bad 

experiences is essential if we are to work efficiently and avoid repeating mistakes. 

Past literature on this subject also alerts us to a number of pitfalls that need to be avoided when introducing 

ICT solutions in the healthcare sector. These pitfalls include the neglect of the sensitivity of these results to the 

varying costs of equipment, staff training, and changes in patient attitudes, as presented by Stensland et al 

1999, as well the failure to implement these new systems effectively. In addition, the research by Littlejohns et 

al., 2003 details how the failure to account for the ‘health care culture’ in a specific locality, and the failure to 

anticipate the effect of new technology on the job dynamics of doctors, technicians and nurses resulted in a 

failure to derive full benefit from a computerization program in the Limpopo Province of South Africa. Such 

‘cultural’ considerations should be studied extensively in conjunction with the cost-benefit analyses targeted at 

the physical aspect of testing procedures in order to gain a full view on whether the introduction of such 

technologies is socially optimal. 

2.3 The Pakistan Economy1 

Pakistan is a poor, heavily populated country on which internal political instability, phases of military 

dictatorship, and inefficient, corrupt governmental rule have taken a toll as much as the costly confrontation 

with neighboring India ever since partition in 1947. The economy is dominated by services, but agriculture still 

plays an important role. Pakistan's most important industry is textiles, which alone represents about 60 percent 

of the country's exports. After growing at an average rate of over 6 percent per year from 1980 to 1991, real 

gross domestic product (GDP) growth slowed during the 1990s and dropped to 1.3 percent in 1996-97 due to a 

poor cotton crop and related setbacks in the textile industry. In 1997-98, growth hit 4.3 percent against a 

governmental target of 6 percent. Real GDP grew only by 3.1 percent in 1998-99 but went up to 4.5 percent 

during 1999-2000. Pakistan's GDP per capita was US$450 in 1999, which puts it slightly above the South-Asian 

average of US$440 per capita. 

                                                           
1 Summarized from nationsencyclopedia.com 
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Since the late 1980s, Pakistan has pursued a program of market-oriented economic adjustment, reform, and 

development. With the support of international financial institutions—mainly the International Monetary Fund 

(IMF) and bilateral donors—this program has aimed at enhancing macroeconomic stability, promoting 

the private sector and export-led industrial development, and reversing past neglect of key social sectors such 

as health, education, and population planning. Specifically, the government has sought to reduce monetary and 

external imbalances, reduce trade barriers, modernize the financial sector, privatize state-owned industries, 

and offer specific incentives to attract foreign investment. Unfortunately, the implementation of this program 

has mostly lagged behind expectations. 

Despite the availability of cheap labor, a large domestic market, and access to regional markets, foreign 

investors have shied away from investing their money in Pakistan because of its widespread corruption, lack of 

skilled labor, law and order problems (especially in Karachi, the industrial hub), and an outdated infrastructure . 

Domestic investment has also slowed in recent years. According to official figures, total investment has 

declined from an average of 17.1 percent of GDP a year between 1984 and 1994 to 7.9 percent between 1994 

and 2000. 

3. Methodology 

3.1 Data and Methodology 

This study attempts to estimate the marginal costs of four types of pathological tests. These four tests, Blood 

Glucose, Urine RE, Complete Blood Count (CBC) and Blood Urea were chosen for their high frequency and ease 

of record availability. The marginal costs are then compared across two hospitals, one using ICT systems for 

recording and analysis and the other using manual procedures, to gauge the per-test cost advantage gained 

from using ICT solutions.  

The Pakistan Institute of Medical Sciences (PIMS) in Islamabad is one of the few hospitals in Pakistan with 

computerized laboratory testing facilities, installed and in use for over several years now.  Benazir Hospital is in 

the neighboring city of Rawalpindi, which has a manual procedure for testing and recording medical samples 

typical to the majority of laboratories in the country. A cost study was carried out at both PIMS and Benazir 

Hospital (the control), which looked at the fixed costs and variable costs associated with performing the four 

types of tests.  

Comparison between the two hospitals was expected to give a fair insight into the benefit of using 

computerized testing technology because the two institutes have a similar organizational structure, patient and 

staff demographic, as well as energy cost structures because of their geographical proximity. The qualifications 

of the doctors handling laboratory operations/tests are usually very similar, as there is a uniform medical 

education system in operation in these areas. Also, the prices of reagents and laboratory equipment are similar 
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across these adjacent cities. Combined, all of these factors allow the impact of ICT solutions on the marginal 

cost of a test to be singled out, with a fair degree of confidence. 

To estimate the marginal cost per test, data on all the expenses that go into the performance of a test was 

acquired from hospital records. Data was collected for a three month period from both hospitals. This included 

equipment expenditure, staff salaries, and the costs of the computerized machines with their monthly 

maintenance costs. The following is a breakdown of the expense categories: 

Laboratory Solutions and Chemicals, Variable Costs 

The hospital’s estimates of the expense incurred per tests was included, plus the costs for reagents and 

solutions. The costs for these chemicals were found to be very similar across these hospitals located in adjacent 

cities, which helps to keep all factors other than ICT usage status constant. 

Monthly Laboratory Registration and Report Counter Costs 

These costs included the expenditure on paper and printing (estimated by cartridge use) on the registration 

counter, plus the salaries of the staff in charge of these procedures. 

Monthly Laboratory Staff Salaries 

The staff structure at both hospitals was similarly organized. The cost structure of laboratory staff included the 

salaries of attendants (uniformly Rs 5000 over both hospitals), laboratory technicians, and pathologists of 

grades 18-20, which slightly varied between departments, but were similarly placed between the same 

departments in the two hospitals (Microbiology departments had the highest graded pathologists, followed by 

Hematology and Chemistry).  

Monthly Outpatient Registration 

The costs of this department were structured similar to the laboratory registration department, with PIMS 

featuring costs of printers and toners, while Benazir hospital had manual equipment like pens and ink stamps 

appearing in their cost sheet. The costs for PIMS were higher; hence the estimates for cost per test advantage 

we calculate later in the paper are expected to be underestimated. 

Costs for Computerization 

This expense category obviously included data for PIMS only, as Benazir Hospital had a manual setup as 

discussed above. The costs for computerization were divided into two categories: 
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 Monthly Costs 

For the computerized equipment at PIMS, the monthly costs included the network administrator’s salaries 

as well as the salaries of the troubleshooting staff who deal with any problems appearing in the system. 

 Fixed Costs 

Furthermore, the number of computer nodes used in each department was obtained from the PC-1 

manual, a standard document which details the number of nodes allocated to each department as part of a 

government program to computerize administrative procedures in major hospitals in the country. This 

manual was used to derive the costs of installing Local Area Networking, Software and Applications, 

Hardware (including the required furniture), and operating costs for the equipment. The overall costs of 

computerization for a particular test type were derived from this data using the apportioning technique 

(which is explained below) with respect to the usage of nodes in each department.  

Costs for Laboratory Equipment 

The cost for the chemical analyzers and microscopes used in the laboratories of both hospitals was calculated in 

terms of the net present value apportioned monthly. Estimates of monthly maintenance costs were used to 

calculate the net present value. 

Excluded Costs 

Some costs were excluded from our analysis, particularly for the reason that they were expected to be similar 

across both hospitals for the reasons mentioned above. Hence, the additional costs of accident and emergency 

services, electricity, water and gas costs, and land rents could be ignored for they are not expected to disturb 

the ceteris paribus setup required to gauge the cost-reducing effect of computerization in laboratories. 

3.2 Using the Cost Apportioning Technique to Derive the Cost per test. 

The expense categories shown above are general expenses recorded during a three month period at both 

hospitals. These expenses were incurred by the specific departments (e.g. Hematology, Chemistry, 

Microbiology, etc) as a whole, for all the testing activity going on in each department. The problem that arises 

then is how to isolate the costs going into one test of each of the four test types (Glucose, Urea, CBC and Urine 

RE) being performed in these departments from the overall costs. 

For this purpose, we used the availability of accounting data at both hospitals to our advantage, and 

apportioned each of the expenses mentioned above to a smaller figure that reflected how much of each 

expense type was actually going into the performance of a single test. This assumes that every single test of the 

same type has a homogenous cost structure. 
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As an example, let us consider the Blood Glucose test.   To find out how much of ‘Doctors Overhead Expenses’ 

go into the performance of a single glucose test, we use the following procedure: 

Total Doctor’s Overhead Expenses for 3 months→ divided by 3 to find monthly average→ multiplied by the 

ratio of patients referred for laboratory testing to the total patients seen (Apportion 1)→ multiplied by the 

ratio of glucose tests to the total tests performed at the laboratory (Apportion 2) →divided by the total 

number of glucose tests. 

In the above scheme, Apportion 1 enables us to isolate the cost of doctor’s overhead that is going in to 

laboratory testing overall, while Apportion 2 further breaks this cost down into the expense incurred in 

performing the glucose tests. This expense is then divided by the total number of glucose tests to find the 

marginal cost estimate of a single glucose test. A similar procedure is used to apportion each of the other 

expense categories. 

 Fig. 1 below summarizes the apportioning procedure for each of the expense categories for a Glucose test. Per 

test estimates for the other three tests are derived similarly. 
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Fig 1. Calculating the cost of a Glucose Test 
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4.  Results 

The marginal cost analysis for PIMS showed a consistent cost advantage over the non computerized Benazir hospital 

for all of the four tests, with a difference per hundred tests of $14.75 for Glucose, a $45.29 difference for Urine RE, 

$19.33 for CBC, and $11.9 for Urea. The computerized process at PIMS incurs less cost per test on laboratory 

reagents because of precise and efficient use, and reduces the number of qualified personnel needed in 

laboratories to perform the tests. The maintenance cost for the additional ICT equipment did not seem to hamper 

the cost-reducing advantage, with the higher salaries and equipment expenditure required at Benazir hospital still 

outstripping the marginal cost of performing computerized tests.  

Fig 2 and Fig 3 below show the marginal cost breakdown of a glucose test at both Benazir and PIMS respectively. 

The tables illustrate the source of the cost advantages mentioned of computerizing laboratory testing procedures. 

Fig 4 shows the side-by-side cost comparison in terms of the elements constituting the cost of a single glucose test.   
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Fig 2. Cost Analysis for Glucose Test in Benazir Hospital (Control) 

Costs (Per Test)     

                  

Laboratory Solutions and Chemicals  $5.00 

Syringe  $1.50 

Monthly Costs Laboratory Registration and Report Counter  $1.08 

Monthly LABORATORY Staff Salaries   $12.60 

Chemistry Analyzer  $3.80 

Monthly Costs Registration  $2.63 

Doctor's Overhead  $3.35 

   

Total cost  $29.96 

 

Cost  per Glucose  test

17%

5%

4%

41%

13%

9%

11%

Lab Solutions and Chemicals

Syringe

Monthly Costs Lab Registration
and Report Counter
Monthly LAB Staff Salaries 

Chemistry Analyzer

Monthly Costs Registration

Doctor's Overhead
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Fig 3. Cost Analysis for Glucose Test in PIMS (Computerized) 

COSTS     

  Total Costs 

Laboratory Solutions and Chemicals  $5.00 

Syringe  $1.50 

Monthly Costs Laboratory Registration and Report Counter  $0.82 

Monthly Staff Salaries Laboratory  $2.54 

Chemical Analyzer Hitachi 912  $1.10 

Chemical Analyzer Hitachi 902  $0.09 

Monthly Costs Registration  $0.64 

Monthly Costs computerization  $1.02 

Fixed Costs for computerization  $0.58 

Doctor's Overhead  $1.92 

Total cost  $15.21 

Cost per Glucose test

32%
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5%17%

7%

7%

4%

13%

1%

4%

Lab Solutions and Chemicals

Syringe
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Monthly Costs
computerization

Fixed Costs for
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Fig 4. Cost comparison between computerized and non -computerized testing. 

Costs 

Computerized 

(PIMS) 

%age 

of total 

cost 

Non 

Computerized 

(Benazir) 

%age 

of total 

cost 

Laboratory reagents, syringes, cotton wool, test tubes $6.50 32.87% $6.50 24.43% 

 Laboratory Registration Counter costs (Monthly)  $0.82 5.38% $1.08 4.08% 

Laboratory Staff Salaries (monthly) $2.54 16.68% $12.60 47.34% 

Laboratory equipment $1.10 7.26% $3.80 14.27% 

OPD Registration Counter Costs (Monthly) $0.64 4.20% $2.63 9.88% 

Cost of Computerization (Monthly) $1.02 6.74% Xx xx 

Fixed Costs for Computerization $0.58 3.82% Xx xx 

Total Costs $13.20  $26.61   

Total Number of Glucose Tests 5,490   2,518   
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5.  Auxiliary Analyses 

To strengthen the case for our project, and to reinforce steps towards generalizing our research to a wider range 

of hospitals, we supplemented our research with a similar marginal cost comparison to two other sets of hospitals: 

For Afghanistan, we performed the analysis for FMIC (computerized) and Bhamyan General Hospital (manual), and 

for Philippines we carried out the research for Mambusao Hospital (computerized) and Bailan District Hopsital 

(manual). These two sets of hospitals were selected with the same considerations as PIMS and Benazir in Pakistan, 

and provided a good supplementary perspective on the cost reducing effect of computerized testing techniques in 

hospitals with similar economic, geographic and demographic idiosyncrasies. The results for these hospitals below 

under ‘Auxiliary Results’. 

Although our analysis did not extend to measuring the marginal benefit to patients made available by having a 

computerized facility available for them, as well as the logistics of covering the fixed costs of computerization in 

terms of the number of tests and the time needed to cover the cost of the extra equipment; it can still prove to be 

a very useful tool for establishing the inherent cost advantage of using automated technology to perform tests on 

medical samples, and its extendibility to hospitals across these countries. 
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 Auxiliary Results (Afghanistan):  FMIC vs  Bhamyan Hospital 

Fig 5. Cost Analysis for Glucose Test in FMIC (Computerized) 

COSTS   

 Total Costs in Dollars 

Laboratory Solutions and Chemicals $181.90 

Syringe $5.16 

Monthly Costs Laboratory Registration and Report Counter $27.78 

Monthly Staff Salaries Laboratory $207.54 

(Apportioned) Costs of Laboratory Equipment $2,573.20 

Monthly Costs Out-Patient Registration $9.20 

Monthly Costs of Computerization $802.55 

Fixed Costs of Computerization $23.94 

OPD Costs $0.27 

  

Total cost $3,831.54 

Number of Tests 535 

Total Cost Per Hundred Tests $716.18 
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Fig 6. Cost Analysis for Glucose Test in Bhamyan (Control) 

 

COSTS   

 Total Costs in Dollars 

Laboratory Solutions and Chemicals $38.40 

Syringe $26.20 

Monthly Staff Salaries Laboratory $126.89 

Costs of Laboratory Equipment $320.12 

Monthly Costs Out Patient Registration $0.31 

OPD Doctor's Costs $4.46 

  

Total cost $516.37 

Number of Tests 32 

Total Cost Per Hundred Tests $1,613.65 
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Fig.7 Cost comparison for a Glucose Test. 

Costs (USD) 

         

Computerized 

(FMIC)  

 

 

Non Computerized  

       (Bhamyan) 

Laboratory Solutions and Chemicals 181.9  114  

Syringe 5.2  26  

Monthly Costs Laboratory Registration and Report Counter 27.8  xx  

Monthly Staff Salaries Laboratory 207.5  352  

(Apportioned) Costs of Laboratory Equipment 2,573.2  1,931  

Monthly Costs Out-Patient Registration 9.2  2  

Monthly Costs of Computerization 802.6  xx  

Fixed Costs of Computerization 23.9  xx  

OPD Costs 0.3  27  

Total Cost 3,832   2,451   

Number of Glucose Tests 535  193  

Cost Per Hundred Tests 716.18   1613.65   
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Fig 8. FMIC vs Bamyan: All Tests 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Test Type 

Cost Per Hundred 

Tests (US$)  

   

 FMIC 

                  

Bamyan 

Glucose 716.17 1613.65 

Urea 798.17 1706.44 

CBC 804.08 1269.96 

Urine Test 916.93 1,166.23 
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Auxiliary Results (Philippines): Bailan vs Mambusao 

Fig.9. Cost Comparison for a Glucose Test 

Costs (USD) 
Computerized 

(Mambusao) ($)  

 

 

 

Non Computerized (Bailan) ($) 

Laboratory Solutions and Chemicals 14  64.80  

Syringe 108  xx  

Monthly Costs Laboratory Registration and Report Counter 29  190.09  

Monthly Staff Salaries Laboratory 9309  236.44  

(Apportioned) Costs of Laboratory Equipment              846  2516.79  

Monthly Costs Out-Patient Registration 9.2  xx  

Monthly Costs of Computerization 175  xx  

Fixed Costs of Computerization 2071  xx  

OPD Costs Xx  3  

Total Cost 12561.2   3011.12   

Number of Glucose Tests  535  429  

Cost Per Hundred Tests 2347.89   701.89   
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6. Sensitivity Analysis 

To gauge the effect of potentially varying costs of computerization (and other factors) across regions and time 

periods, a sensitivity analysis on the cost per test data was carried out. In specific terms, we have performed the 

analysis to see the effect of reducing and increasing (1) the monthly costs of computerization (2) fixed costs of this 

computerized technology, and (3) the percentage of patients using laboratory services on the cost of a glucose 

test.  

This analysis examines the effect of varying the crucial ingredient of our investigation: the cost of the ICT 

equipment as well as the monthly maintenance costs incurred through troubleshooting, network administering 

and equipment renewal jobs required around the hospital. In addition, the effect of changing the percentage of 

patients assigned to laboratory tests provides some insight into how the volume or scale of tests being carried out 

in a particular hospital effects the cost of performing ICT assisted tests. 

Figs. 10 and 11 show the effect of monthly and fixed costs of computerization on the average cost of hundred 

glucose tests. The effect is pretty linear and almost equivalent in terms of the gradient. An increase in either of 

these costs by $1000 results in an increase of $0.227 in the cost of one hundred glucose tests. An increase in the 

number of patients assigned to laboratory services out of a fixed number of total patients had a more subdued 

effect (Fig 10) on the cost per test, with an increase of 1000 patients resulting in an increase of only $0.1223 per 

hundred glucose tests. 
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Fig 11. Sensitivity Analysis (Effect of Fixed Costs of Computerization for PIMS). 

Monthly Fixed Comp. 

Costs 

Cost per Glucose Test Variation Size 

638 14.52 x0.25 

1276 14.66 x0.5 

1914 14.81 x0.75 

2552 14.95 Original Figure 

3190 15.1 x1.25 

3828 15.24 x1.5 

4466 15.39 x1.75 

5101 15.53 x2.0 
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Fig 12. Sensitivity Analysis (Effect of Number of Laboratory Patients  for PIMS). 

 

Monthly Comp. Costs Cost per Glucose Test Variation Size 

5232.5 13.29 x0.25 

10464.5 13.93 x0.5 

15696.75 14.57 x0.75 

20929 15.21 Original Figure 

26161.25 15.85 x1.25 

31931.5 16.49 x1.5 

36625.75 17.13 x1.75 

41858 17.77 x2.0 
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7. Conclusion 

The analysis performed in this paper shows that the introduction of ICT solutions for laboratory test ordering and 

reporting reduces the marginal cost per test, and allows for greater efficiency in resource management, as well as 

the obvious improvements in precision because of avoidance of human error in reporting and data recording. 

Although this analysis does provide the basis for considering the relative cost advantage of computerization over 

manual procedures, it does not consider the cultural, physical and social fixed costs incurred while installing the 

new equipment at hospitals. Additional studies of the operational cycles that occur in hospitals, and how efficiently 

and quickly they are able to cover these fixed costs, would be helpful in this regard. 
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A-2: Portable System for Telehealth and Health Informatics in Rural & Remote Areas (THIRRA) 
A-2.1: Report on Effectiveness and Functionality of Electronic Medical Record System as 

Compared to Manual Recording System in two Hospitals in Kathmandu Valley 

Submitted by: HealthNet Nepal 

1. Background 

New information and communication technologies are transforming and reforming the usual processes and 

services that had been traditionally performed by hospital staff over the last decades. New electronic services have 

expanded the mission of the health facilities in provision of additional services and timely services. The 

implementation of effective medical record system is key to the production of quality care, adequate management 

of rare resources and productivity. A pilot project was designed to test the effectiveness and functionality of 

Electronic Medical Record (EMR) system against manual record system. 

Medical records are essential part of any health facility for the provision of health services. EMR system is a well-

established field of practice in developed countries. In developing countries this field is practiced lesser extent. 

Health facilities in these countries however, are acquiring new information and communication technologies in an 

attempt to modernize their services. 

The purpose of this work is to describe the lessons learned, challenges and opportunities that emerged during the 

pilot study phase of the EMR system. 

2. Objectives 

2.1. General objective 

To assess feasibility and effectiveness of electronic medical record (EMR) system at the health care facilities. 

2.2. Specific objectives 

1. To identify factors affecting functionality and effectiveness of EMR system 

2. To document the lessons learned, challenges and opportunities 

3. Methodology 

3.1.  Study design 

This is a descriptive study design. Two hospitals from Kathmandu with functioning EMR are included in the 

study. The data collection was done during May 2011. 

3.2.  Study area  

The study was conducted in Kirtipur Hospital, Kirtipur and Manmohan Hospital, Pharping. These are the only 

hospitals where there is EMR system running as part of pilot project 

3.3.  Research question 

Is Electronic Medical Record system more effective than the manual record system? 
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3.4. Study variables 

Dependent variables 

 Effectiveness of EMR system 

 Functionality of EMR system 

Independent variables 

 EMR system 

3.5. Definition of the terms 

Functionality was assessed by following four criteria 

a. Data entered into EMR system and stored in computer. 

b. Access to the record as and when necessary to the health facilities. 

c. Access by the referral and follow-up centre to the patient record electronically via CDMA when it is  

referred or follow-up visit is made. 

d. The medical decisions made on the basis of EMR timely 

If any one of the above mentioned characteristics was missing, it was categorized as partially functional. If all 

the characteristics are missing then it is categorized as non-functional. If all the four characteristics are present 

then it is considered as fully functional. 

By effectiveness, it means saving of time as compared to manual system in access to record, legibility of 

clinical notes and logical decision support to practitioners. 

3.6. Data collection tools and techniques 

The following tools and techniques were used for information collection 

1. Check list for information collection on functionality of EMR System 

2. Interview schedule for collecting information on functionality, cost, time and other independent 

variables listed in this proposal for both EMR and without EMR system. 

3. Observation regarding power back-up, performance and ease of use. 

Survey instruments were developed for two health facilities with EMR in their practice. The instrument 

consisted of questions that explored functionality and use of EMR, perceived benefits of the EMR, reason for 

and barriers to implementation, Internet access and practice characteristics. 

The following tools were used 

1. Interview guideline to be used with health facility staff: This tool was used to interview medical 

recorder, facility in-charge, medical officers, receptionists, laboratory staff and all other staff 

involved in EMR System. 

2. Observation checklist: This was used for observing the functioning of the EMR system.  

3. Self-administered questionnaire: This was used as quantitative tool to find out the effectiveness 

and functionality of EMR system. 
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Limitations of study 

The study does not have equivalent control group with manual recording system due to time and resource 

constraint. 

4. Findings 

The study involved three methods of data collection. In-depth interview guideline was used as qualitative tool for 
interview with concerned hospital staff.. 

4.1. Qualitative findings 

Key informant interviews were conducted to gather qualitative information regarding effectiveness and 
functionality of Electronic Medical Record (EMR) system. The EMR system was introduced from November 
2010. The hospital staff who were using the EMR system since its start of January 2011 were interviewed. The 
findings are analyzed by content analysis method as per the follwoing headings: 

Data entry into the system and saving 

The staff were capable of entering and saving data into the system, however, there were some problems in 
entry due to lack of adequate number of choices. This was later solved by introducing open format. Most of 
the staff mentioned that the EMR system is time saving as compared with their experience with the manual 
system. 

Access to the record as and when necessary 

The access was 24-hour with the EMR system with occasional problems like load shedding, lack of technical 
staff, network problems etc. 

Access by the referral centre to the patient record  electronically when it is referred 

The patients were referred to the Kathmanu Model Hospital if needed. The referral hospital had access to all 
the records of the referred patient. 

Time saving as compared to the manual system 

Almost all of the total 22 staff interviewed mentioned that EMR took less time as compared to the manual 
system. They mentioned that all needed details of patient cand be found from the same computer in timely 
manner. They could easily search patient details in computer alphabetically. 

Two of the respondents said that it took more time to enter in the EMR system as compared to the manual 
because they were not used to with the new system. Also, because of problems in computer and internet, 
sometimes data entry were delayed and functionality fo record system affected. 

4.2. Quantitative findings 

Multiple choice questions were asked to the users of the EMR system to analyze effectiveness and functionality 
of the system. A total of 11 questions for effectiveness and a total of 7 questions for functionality were asked. 

 

A total of 28 questionnaire were filled by the health facility staff of both the study hospitals. Most of the tasks 
took less than 10 minutes to complete whereas some tasks were never performed by the staff such as 
Laboratory and Pharmacy.  

4.3. Observation findings 

Certain aspects of the system were assessed by directly observing in the hospital for the functioning of the 
system such as the power back up system functioning, sufficiency of power back up, status of computers used 
for recording and other equipment. 
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There was power back up system, however there were occasional problems due to problems in generator. The 
power cut of (load shedding) was about 14 hours per day on average at the time of study. 

Adequate number of computer were not available. Pharmacy did not have a computer in Kirtipur Hospital. The 
computer in laboratory was out of order at the time of observation visit. 

Most of the staff were found having necessary skill on EMR, however, a few still need some orientation or 
training. 

A full time ICT staff was not available. The maintenance was done by Healthnet Nepal staff and Kathmandu 
Model Hospital. 

Data reliability as compared to the outpatient record and EMR system data 

A total of 200 charts were reviewed and compared with the EMR system. The findings was that in some cases 
the EMR actually took longer time due to the lack of acquaintance with the new system and lack of sufficient 
technical skills. 
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5. Lessons learned 

All actors played an important role in the overall design and implementation stages of the EMR system. Their 
feedback was highly relevant to the successful implementation of some of the activities of the pilot study. Hospital 
managers and staff accepted the project and volunteered to cooperate in the study. Many rounds of meetings were 
conducted with them in order to remind of them importance of their support in the negotiation of funding, training 
of staff etc. 

While there was a general attitude of acceptance towards moderniaztion among hospital staff, there was resistance 
to change at the implementation stages of some of the activities. Staffs were reluctant, for example, to fully fill all 
the required data in the EMR system. Their attitude towards working in collaboration was not easy to change. Since 
they had heterogenous educational background, level of education and no professional EMR training, they were 
insecure and reluctant to share their ignorance among colleagues. 

Some of the existing work practices, for example, manual recording had to be maintained due to staff resistnace to 
change and some technical problems with the adequate computer, reliable internet services and incomplete use of 
EMR by staff. 

 

6. Challenges faced during the introduction of EMR system 

The development and maintenance of a working team to implement EMR system was a main challenge. Since the 
staff were practicing both manual and EMR simultaneously, there is time constraint for entering in both systems. 

Changes in some of the work practices are still major challenges. The staff are used to the manual recording system 
for a long period of their service who need some more time to get acquented with the new system. 

The lack of trained record section staff was another challenge. The staff were not well trained and their level of 
understanding regarding use of EMR also differred. Some of the staff could use well whereas others could not use it 
satisfactorily. 

7. Opportunities 

The analysis of the above mentioned lessons learned and challenges contributed to the identification of the 
following opportunities 

The implementation of fully operational EMR system is possible through thorough understanding of the needs of 
hospital, staff and with the cooperation of all the parties involved. 

An opporttunity to conduct experimental study design to measure the effectiveness of EMR system emerges. The 
identification and analysis of problamatic situations can be analyzed at different levels, from the managerial and 
administrative, to the operational, and end-user levels. Lessons learned can be shared with other hospitals in 
Nepal. 

An opportunity to educate the different actors that participate in the EMR system was identified. Managers, for 
example learned that the acquisition of equipment did not lead directly to modernization of process in medical 
record. 

Recommendations: 

The following are the recommendations made by the respondents 

 More training and practice are needed for the staff to be familiar with the EMR system 

 EMR should be made effective and easy. It should be extended to all departments so that it is complete 
and hence not necessary to do the recording in both systems. 

 A full time ICT staff is needed for smooth functioning of the system and timely maintenance. For this, 
budget should be allocated for ICT personnel. 
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8. Conclusions 

 The hospitals are using both manual and EMR system, which has made the work too time consuming and 
cumbersome. 

 There are still logistic, technical and human resource issues that are hindering smooth transition from 
manual to EMR system. 

 The EMR system was partially functional and partially effective. 

 A good deal of cooperation and collaboration is required to promote effectiveness and functionality of 
EMR system. 

 

9. Recommendations 

 Technical problems need to be fixed in timely manner for the smooth functioning of the EMR system 

 Staff should be well oriented to use the system consistently and correctly 

 A full time ICT staff should be appointed in each hospital. 

 Further study with involvement of facilities using EMR and facilities using manual system of records is 
needed. 
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10. Annexes 

 

10.1 Interview questionnaire for the health facility staff (medical recorder, in-Charge….) 

 

Name of health facility 

Name of interviewee:       Date 

Post: 

 

1. When and how was the EMR system been started in this health facility?  

 

 

 

2. What is the functioning status of EMR in this facility (probe: availability of trained staff, logistics, 

continuous operation – power backup, access to data at any time etc)? 

 

 

3. What are the benefits you have experienced after starting EMR system in this facility?  

Time saving due to easy access to information by the doctor and registration staff 

 

4. What is the cost difference and time factor between EMR and manual recording system? 

 

 

5. Is the technical skill of the staff sufficient to run the EMR? 

 

6. What are the difficulties that you have faced during the implementation of EMR and what are your 

suggestions to overcoming these difficulties? (Cost, time etc) 

 

 

7. Do you have any other comments or recommendations? 
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10.2 Quantitative tool 

Effectiveness 

Time saving after introducing EMR as compared to manual recording 

Please mark as per the following criteria for time taken to perform the following tasks in current EMR 

system 

 

1     Don’t remember/ n.a.            

2     Never performed task 

3     Less than a minute 

4     1-10 minutes 

5     More than 10 minutes 

 

1. Review the patient's problem 

1        2      3      4      5 

 

2. Seek out specific information from patient records 

 

1        2      3      4      5 

 

3. Obtain the results from new tests or investigations 

 

 1        2      3      4      5 

 

4. Obtain information on investigation or treatment procedures 

 

 1        2      3      4      5 

5. Order clinical biochemical laboratory analyses 

 

 1        2      3      4      5 

 

6. Obtain the results from clinical biochemical lab. Analyses 

 

 1        2      3      4      5 

 

7. Order other supplementary investigations 

 

 1        2      3      4      5 

 

8. Obtain the results from other supplemental investigations 

 

 1        2      3      4      5 
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9. Collect patient data for various medical declarations 

 

 1        2      3      4      5 

 

10. Collect patient information for discharge reports 

 

 1        2      3      4      5 

 

11. Register codes for diagnoses or performed procedures 

 1        2      3      4      5 
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10.3 Functional status 

1. How do you rate the data entry into EMR system and storing it in computer 

a. Excellent  b. Very good   c. Satisfactory d. Unsatisfactory 

 

2. What is the status of access to the record when necessary to the health facilities? 

     a. 24 hour access b. Office time access c. Not reliable 

 

3. Access by the referral and follow-up centre to the patient record electronically  

 

    a. 24 hour access b. Office time access c. Not reliable 

 

4. What is the status of timely medical decisions made on the basis of EMR? 

     a. Always  b. Sometimes c. Occasionally 

 

5. Technical skills of staffs to run EMR 

     a. Excellent b. Need training c. Skill not satisfactory 

 

6. Necessary logistics and equipment availability 

     a. Fully equipped b. Satisfactory c. Unsatisfactory 

 

7. Number of staff available in the facility for running EMR system 

     a. Adequate staffing  b. Inadequate staffing 



65 

 

10.4Observation checklist 

 

 

Name of health facility 

Date 

 

1. Power back up system during load shedding 

 

Yes No 

 

2. If yes what kind of backup? Generator 

 

3. Duration of power cut during a day 

 

4. Is the backup system sufficient for whole period of power cuts? 
 

5. What is the functioning status of EMR regarding logistics, space needed and staff available for work? 

 

6. Completeness and correctness of data entered in EMR system (Details) 
 

 
 

 

x

x 
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A-2.2: Final Technical Report 

Submitted by: Sri Lanka Health Telematic, May 2011 

Summary 

Portable System for Telehealth and Health Informatics in Rural & Remote Areas (THIRRA) is a multinational research that based 

on use of mobile communication technologies, especially low bandwidth techniques available in remote and rural areas of the 

participating countries. The 3 participating countries Sri Lanka, Malaysia and Nepal implemented the research tool THIRRA in 

various dimensions to ascertain the efficacy of pervasive mobile and wireless data communication technologies and the 

 portable electronic systems in the promotion of health.  

1. Introduction   

It is revealed, most of the developing countries are facing the following impediments to provide quality health care to the rural 

and remote populations; 

1. lack of professional health care providers  
2. lack of access to the latest health information at the point of care  
3. lapses in effective communication which hinders prompt action 
4. limited or no access to comprehensive patients’  medical records at the point of care 

 
The collaborative countries of this research, namely Sri Lanka, Malaysia and Nepal are not totally spared from the factors 

operating in other developing countries.  As such, good healthcare facilities and healthcare providers are confined to main cities 

and, most of the rural populations have no way to access to good health care facilities timely and adequately. Even though the 

magnitude of this problem is enormous, the use of present day innovation of Information and Communication Technologies 

(ICT) in healthcare, what is known as Telehealth or eHealth, stated to have the potential substantiality to improve the 

healthcare delivery at remote and rural areas. Therefore in this research we try to ascertain the efficacy of Telehealth 

applications addressing the above mentioned health drawbacks.  

The collaborative countries have various target groups in this research.  However, our endeavor was to empower the health 

care providers in the rural and remote areas in order to give quality health care services by having access to timely and 

sufficient health information using mobile technologies and portable electronic. Hence, in this research we try to answer the 

following Research Question;  

Whether the pervasive mobile and wireless data communication technologies and the  portable electronic system could 

effectively be used in the promotion of healthcare? 

In this tri nation collaborative pilot research study, the effectiveness of some Telehealth techniques in the prevention of 

diseases (public health) and treatment of diseases (curative health) in the remote and rural areas were assessed to answer the 

above question. 

Even though initially we planned to use personal digital assistants (PDAs) which handle communication as well as data, during 

the need assessment it was realized that disease reporting in low-resource settings via the internet, PDAs and satellite dishes 

are not feasible as none of these technologies directly reached the inhabitants of remote communities at risk. Moreover, it was 

realized that there is no reliable wired telecommunication networks in remote and rural areas. In contrast, the cellular phones 

have begun to connect even that the most isolated villages because their usage rate grows far faster than that of any other 

recent technological innovations. Moreover, their cost of ownership is rapidly going down. Therefore, in Sri Lankan scenario, 

innovations of mobile phones that could able to handle data also were used as the main equipment in this electronic disease 

surveillance system that established in the research study. 

It is well documented that the death tolls from preventable infectious or communicable diseases are unacceptably high in 

developing countries in compare to the developed counties and, it seems about 55% of deaths in developing countries are due 
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to preventable infectious diseases in compare to 14% in developed countries (Fig. 1). This health crisis in developing countries is 

caused by several interlinked factors, and the lack of timely access to adequate healthcare services has identified as a strong 

factor among them.  

 

Figure 1 

It is revealed that there is high incidence of communicable disease outbreaks especially in remote and rural areas of Sri Lanka,  

and most of the time it is difficult to control those epidemics or  outbreaks effectively due to delay of investigations of emerging 

cases the disease. We anticipated the communication delay between the notification at the hospital and the receiving of 

notification by the investigator as one of the main reasons for this lapse in investigation at the field. Therefore, in this research 

we are trying to minimize the communication delay between the hospital and the investigator and going to assess the rapidity 

of field investigations which may lead to control of infectious disease outbreaks at the outset. 

 

2. Objectives 

The promotion of public health facilities to the people, especially in remote and rural areas of the developing countries, is a 

vital factor for reducing the high morbidity and mortality due to infectious diseases. We have identified the delay in receiving 

the notifications at investigator’s hand due to postal delay, especially in rural and remote areas, as one of the drawback factors 

for this lapse. Therefore, we formulate a research to ascertain whether the pervasive mobile and wireless communication 

technologies could be used effectively in communicable disease surveillance and in this research we have the following specific 

objectives; 

1. Curtail the postal delay in the notification of communicable diseases 

2. Expedite the field investigation of communicable diseases by introducing near real time investigation of 

communicable diseases 

3. Provision of adequate knowledge base for remote Healthcare Professionals for prompt actions 

3. Time line 

The research THIRRA is multination project which involve 3 countries and was not possible to carry out the research until the 

set criteria in each step of the research is achieved by all 3 countries. Even though there was no delay in the first step, the need 

assessment, there was a delay of receiving ethical clearance for the research by one country which leads to delay in all the 

subsequent steps. Therefore, it was not possible to start the data collection by the due date and started data collection on May 

2010 and continued until the end of the year.  
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4. Methodology 

After the need assessment, one Medical Officer of Health (MOH) area was selected and all the PHI in the MOH area were 

equipped with a mobile phones with a large display and QWERTY keyboard (Nokia E63) and connected to internet through a 

mobile network. Hospital PHI who is originating notifications at the hospital was equipped with a Desktop computer and 

connected to internet through a mobile broadband network. 

A dedicated server with knowledge database was established and connected to the internet through fixed wireless broadband 

connection. 

The disease surveillance forms that used in the conventional postal notification system (H544 and H411) were converted to 

digital formats and stored in the server 

Staff concerned for disease surveillance was properly trained to use the relevant forms and equipment.  Hospital PHI stated to 

collect all the postal notification form that filled by the doctors in the wards and enters the details in the THIRRA forms in his 

desktop computer. When the form is saved the data is available at the field PHIs mobile phone real-time for immediate 

investigation. Moreover, a completed H-544 form is automatically generated in the system and available for printing as a postal 

notification form if necessary. 

Then field PHIs has to do the investigation and to enter the data by using his mobile phone. As he save the data, the form H-411 

is automatically generated and available in the server which can be access by any authorised person. 

Data is extracted from the server and the time scale for investigation was compared with the time scale of the data collected 

from the various registers used in the postal communication of disease notification. 
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5. Results 

DAY OF INVESTIGATION  THIRRA   POSTAL NOTIFICATION  TOTAL              

Day 1    21 (30.43%)  3 (3.75%)   24  

Day2    18 (26.08%)  1 (1.25%)   19  

Day 3    11 (15.94%)  10 (12.5%)   21 

Day 4    11 (15.94%)  12 (15.00%)   23 

Day 5      4 (5.79%)  8 (10.00%)   12 

Day 6      1 (1.45%)  12 (15.99%)   13 

Day 7      2 (2.89%)  7 (8.75%)   9 

Day 8      0   6 (7.50%)   6  

Day 9      1 (1.45%)  4 (5.00%)   5  

Day 10        0   2 (2.50%)   2 

Day 11      0   4 (5.00%)   4 

Day 12      0   4 (5.00%)   4 

Day 13      0   1 (1.25%)   1 

Day 14      0   2 (2.50%)   2 

Day 15      0    2 (2.50%)   2 

Day 16 – 24      0   0    0 

Day 25      0   1 (1.25%)   1 

Day 26      0   0    0 

Day 27      0   1 (1.25%)   1 

 

  Total   69   80    149  

Accordingly postal and electronic notification clearly indicates a significant time difference between two methods. When PHI 

received the notification electronically, the mean days between notification and investigation is 2.54 and when they received 

notification by post mean days between notification and investigation is 7.03.Moreover, 30.43% of electronically notified cases 

have been investigated in the same day in contrast to 3.75% of cases received by postal communication. In Sri Lanka, PHIs are 

legally bound to investigate the notified diseases within 7days of receipt the notification forms. Research finding shows 98.55% 
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of electronically received cases have been investigated during the first seven days in contrast to 81.20% of the cases received 

by the postal notification.  

As it was discussed during the stake holders’ awareness programmes the results of the research show the potential of using of 

THIRRA electronic notification system. However, most of the participants questioned regarding the use of relatively high cost of 

the mobile phones that used in this research study. They proposed to ascertain the use of cheaper mobile phones or otherwise 

to use the system only for the notification for investigation of the disease that is the most useful activity for them. Then the 

concern officers can take prompt action immediately and investigation reports can be sent by post because of the higher cost of 

mobile phones with QWERTY keyboards. Then PHIs could be able to use their own low cost phones in this activity and no need 

to provide phones by the health department. 

6. Targets achieved  

In this project we were able to curtail the postal delay in the notification of communicable diseases to the zero level. Even 

though the system leads to speed up the process of communicable disease investigation (30.43% in the first day in compare to 

3.75%), the system could not able to achieve the near real time investigation of communicable diseases because only 30.43% 

cases have been investigated in the very first day. PHIs have used a small fraction of the allocated data for them during the 

research and therefore, it seems they have not used the system adequately as a knowledge base.  

A paper presentation based on THIRRA project in Sri Lanka was done at the Telemedicon10 international conference in Orissa, 

India in November 2010 and the audience highly praise the system as a effective system for notification over the conventional 

postal notification. 

7. Next Plans 

Final report writing and publication of research papers will be done in due course. Because of the system is well accepted by 

the participant during the stakeholders’ awareness programmes, it has been suggested to implement the THIRRA at the MOH 

level with some modifications. Towards which there will be some demonstrations of THIRRA at MOHs monthly conferences in 

the central province, Sri Lanka.  

8. Conclusion 

THIRRA is concluded satisfactorily and shared the research findings with stakeholders, professionals, potential users and other 

researchers at local and international forums. Majority is well accepted THIRRA’s capability of using it for communicable disease 

surveillance. THIRRA is already being discussed at the provincial level and most of the participants are willing to use THIRRA as 

their communicable diseases surveillance tool at their MOH areas with minor customization. Our endeavor is to step by step 

introduction of THIRRA up to the national level. Hope a day to come, a customized version of THIRRA is handling the entire 

communicable disease notification system in the country.      

 

 

SRLHT                             

Sri Lanka  
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1. INTRODUCTION 

Situational analysis in The Mongolia 

Gobi-Altai province 

Gobi-Altai Aimag is located in the west of the country and nearly 1000 km far from UB city. It is one of 
the bigger and remote provinces of Mongolia with 18 soums. There are 63.4 thousand people in this 
province. The land area is 141.4 thousand square kilometers field and and is located 721-4226 meters 
above the sea level. Geographically, this province belongs to mountain and desert areas. 

As to age distribution, 0-16 year old children are 22.6 thousand (29.6%), 16-60 year old working-age 
people are 38.7 thousand (65.2%), and the elderly, aged 60 and above are 3.4 thousand (5.2%) in the 
province. The average life expectancy is 63.9 years. 

There are 2 GPs, 3 obstetricians, 5 midwives and 3 medical midlevel professionals who provide 
women with antenatal care in the province. The provincial hospital receives referrals of complicated cases 
relating to pregnancy and delivery from all soums and provides more advanced level care. At the 
provincial hospital, a total of 1168 and 1209 births were recorded in 2006 and 2007 respectively. 

We selected Tugrug soum, which is one of the biggest soums in Govi-Altai province. It is located 
180 km from the provincial center. This soum has a population of 1890. There is only one MD who is an 
obstetrician and 8 medical midlevel professionals including midwives, feldshers and nurses. They are 
responsible for providing local women with antenatal care. There were 40 and 38 births in 2006 and 2007, 
respectively. 

Govisumber province 

Govisumber province is located in the center of the country. Total population is 12709. It is located 
1000-1200 meters above the sea level and has an area of 5.5 thousand square kilometers . The provincial 
center is Choir. It lies along the Trans-Mongolian Railway, 250 km to the southeast of Ulan Bator. 

About 27.6%, 65.2% and 5.8% of the total population is under age of 16, aged between 16-60, and the 
age of 60 and over respectively. Life expectancy at birth is 67.8. 

Generally, 7 GPs, 4 obstetricians, 8 medical midlevel professionals including midwives work at 
the province hospital and health departments of Govisumber province. At the provincial hospital, 260 and 
280 births were recorded in 2006 and 2007 respectively. The biggest soum, Shivee-gobi, was selected as 
an intervention soum and it is located 30 km away from its province center. It has 3 GPs and 1 midwife. 
The population of this soum is 3000. In this soum, only 30 and 40 births were recorded in 2006 and 2007 
respectively. 

Dornogobi province 

Dornogobi aimag is located in the southeast of the country. Land area of this province is 109 000 square 
kilometres. This province is located 560 km from UB city. It belongs to desert and steppe area 
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geographically. Infrastructure development is relatively good in terms of communication and 
transportation. The Mongolian railway crosses the provincial territory. Total population is 54.500 and 
consists of the following age groups: children under 16 years old (29.1%), adults aged between 16 and 6 
(65.8%), and the elderly aged 60 and over (5.2%). Life expectancy at birth is 65.1. 

For health care providers, there are 14 GPs, 5 obstetricians, and 4 midwives who provide 
pregnant women with antenatal care. At the provincial hospital, A total of 963 and 1119 pregnant women 
gave birth, in 2006 and 1007, Respectively. 

The nearest soum is located 60 km far from the provincial center. It is Urgun soum which has 
1917 population. In the soum hospital 2 GPs and 1 midwife work and they are responsible for providing 
pregnant women with antenatal care. The Soum hospital belongs to the primary health care setting. 
Therefore, the health providers refer all pregnant women to the province hospital in order to give birth 
there. Thus only 6 and 2 births were recorded in the soum hospital in 2006 and 2007 respectively. 

Selenge province/ Mandal soum 

Mandal is one of soums of Selenge province in northern Mongolia. Mandal soum is the biggest soum of 
Mongolia and has 5 bags, 2 villages. This soum is located along the Mongolian railway. There are a 
couple of railway stations in this soum territory. The population is 22864, with a distribution of about 
27.3%, 66.7% and 6.0% of the total population is under age of 16, aged between 16-60, and the age of 60 
and over respectively. Life expectancy at birth is 66.7. 

There are the inter soum hospital, Railway hospital, 2 branch hospitals, a private hospital and 4 GPs‘ 
centers and provide population medical and public health services. In total, 6 GPs, 2 obstetricians, 4 
midwives and 1 MD work in above hospitals including private hospital and health centers providing 
women with antenatal care. There 313 and 450 births were recorded in 2006 and 2007, respectively. 

Table 1.1 Information of health care providers in the project sites 
 Project SitesSoumSoum                                   Number of 
                                                                            populationMedical            doctors 
               (2007) 

Intervention group 

Gobi-Altai aimag 
Govi-Sumber aimag 

Tugrug 
Sheevi-Gobi 

1,890 
3,000 

Control group 

Dornogobi aimag 

Selenge aimag 

Urgun 

Mandal 

1,917 

22,864 

2 GPs 

   6 GPs 
2 OB-GYNs 

1 

5 

1 OB-GYN 
   3 GPs 

8 
1 

Number of other 
 health workers 
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 Situational analysis in The Philippines 

The Remote Consultation Project was implemented in two (2) sites in the Philippines. One project area is 

situated in Nueva Vizcaya Province. 

Nueva Vizcaya belongs to Region 2. Bayombong, 

the province's capital, lies approximately 268 

kilometers north of Manila and can be reached by 

land via the Cagayan Valley Road. Below is the 

geographical map of Nueva Vizcaya Province 

(Source: 

http://en.wikipedia.org/wiki/Nueva_Vizcaya): 

The Project sites in The Philippines 

Kasibu Municipality 

Kasibu is a 3rd class municipality in the province of Nueva Vizcaya, Philippines. According to the 2000 

census, it has a population of 28,239 people in 5,200 households. In 2006, it has a population of 31,732. 

Kasibu is politically subdivided into 30 Barangays. Kasibu is located some 32 kilometers or about two- 

hours by road northeast of the municipality of Bambang, which itself is about 238 km north of Manila, or 

about an 8-hour day bus trip. 

Kasibu is composed of 30 Barangays and has an elevation of 2,000 feet above sea level. The municipality 

is also composed of the watershed of Magat Dam and the proposed Diduyon Dam. Kasibu has a wide 

forest area, about 30% of the total. 

During the Team's first visit in 2008, the Municipal's Rural Health Center has one (1) rural health doctor, 

one (1) public health nurse, seven (7) regular and six (6) volunteer public health midwives, one (1) 
 
sanitary inspector, one (1) medical microscopist and one (1) ambulance driver. 
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There was one reported maternal death during that year. The death was due to hemorrhage. 

There were two wireless telecommunication 

transmitters available in Kasibu in 2008 up to the 

present. These are Smart Telecommunications and 

Globe Telecommunications. These facilities provided 

wireless internet connection to the Municipality of 

Kasibu using GPRS. Below is the geographical map 

of Kasibu Municipality (Source): 

http://en.wikipedia.org/wiki/Kasibu,_Nueva_Vizcaya 

 

Map of Kasibu Municipality 

The second RC Project Site is situated in the 

Province of Quezon in Region IV-A. Quezon 

Province is located east of Metro Manila, and is the 

8th largest province in the Philippines. The province 

is sandwiched between mountain ranges and the 

Philippine Sea. Below is the geographical location of 

Quezon Province (Source): 

http://en.wikipedia.org/wiki/Quezon): 

Map of Quezon Municipality 

Quezon Municipality 

The Municipality of Quezon, classified as 5th class, is an island municipality of the Quezon Province. It is 

located in one of the province's island, Alabat. It covers an area of 7,122.20 hectares. It is composed of 18 

rural barangays. Based on the 2000 census, the total population was registered at 14,594, with a male to 

female ratio of 120. The average number of persons per household was 5. Of the total population, 0-15 

July 2011 
Pan Asian Collaboration for Evidenced-based e-health Adoption and Application Page 7 



78 

 

Technical Report 

age group registered at 38.6%, 56.3% were aged 16-59 years, while the rest were aged 60 years old and 

above. 

In 2008, RHU reported one maternal death. The death was due to hypertension and heart disease. The 

RHU regulated that every maternal delivery should be attended by skilled personnel. During that time, the 

municipal's rural health center has one (1) medical doctor for all municipal population,one (1) casual 

microscopist, one (1) casual public health nurse and seven (7) public health midwives. 

The following were the maternal health indicators of the municipality in 2008: Of the 200 pregnancies 

registered, deliveries attended by hilot is at 57% while only 43% are handled by skilled personnel; only 

49% of pregnant women had post-partum check-up, only 64% received iron supplementation and 35% 

received supplemental Vitamin A. (Medical Doctor’s Report) 

Telecommunication infrastructure in the municipality stated that even before telephone landlines were 

available, mobile phone texting or SMS has already been adopted as a way of communication within and 

outside the community. 

The municipality was home to 2 cellular sites, the 

Globe and Smart Telecommunciations, the two 

major telecommunications providers in the country. 

Telephone and internet services were provided by 

SanTelCor. The local electrical cooperative, 

Quezon Electric Company (Quezelco) provided 

power supply to most homes. Below is Quezon 

Municipality's geographical map (Source: 

http://en.wikipedia.org/wiki/Quezon,_Quezon): 

Map of Quezon Municipality 
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1.2 Research problem 

The causes of maternal mortality in Mongolia are similar, with hemorrhage (25%) and pre- 
eclampsia/eclampsia (17%) the two direct leading causes. In the Philippines, hemorrhage accounts for 
16% of maternal mortality, while normal pregnancy-related complications account for 42%. The 
underlying causes of maternal mortality are extremely complex – poverty, low income, low level of 
general education, lack of knowledge on health, and domestic violence all contribute to maternal 
mortality. There are many factors affecting health of rural Mongolian nomads, so health services do play 
a critical role and can contribute significantly to reducing maternal mortality. The same can be said for 
women in the rural Philippines, where there are higher rates of maternal mortality: it is highest in the 
ARMM and Northern Mindanao, where it is between 200 to 300 deaths per 100,000 live births, while it is 
lowest in Metro Manila and Southern Luzon. 

In Mongolia, ill-equipped rural facilities, weakened communications infrastructure, and underlying 
disease all contribute to high maternal mortality. In the Janes study 1 , 70% of mortality cases were 
associated with an underlying disease. In this sample, the top 3 contributing factors to maternal mortality 
were: (1) poor antenatal care; (2) ―inadequate skills‖ of doctor or midwife; and (3) long distance from 
medical care facilities. 

This project is focused on improving health services for one of the most vulnerable social groups, 
pregnant women in rural communities. In Mongolia, these women are mostly nomadic or semi-nomadic, 
and poor. The situation in the Philippines is similar, with poor rural women most in need of improved 
health services. This project aims to improve health services for rural, pregnant women by connecting 
rural physicians to ‗provincial‘ hospitals for remote consultation. The remote diagnosis system will 
consist of Internet-connected computers with Web cameras both in the rural clinics and the provincial 
hospitals. By using ICTs to improve communications, rural physicians will receive support to improve 
antenatal care and to refer women well before problems arise, as can be the case with underlying diseases. 
As a result the system will increase the early detection of pregnancy-related risk factors, leading to early 
referral, and a reduction in maternal mortality. 

1.3 OBJECTIVES 

3.1 Goal of the project 

To improve maternal health services at the primary and secondary levels for pregnant women who are 
under high risk for complications by using Information and Communication Technology (ICT) for remote 
consultation. It will contribute to reduce maternal mortality in areas where the system is deployed. 

3.2 Objectives of the project: 

• Improve ICT infrastructure for teleconsultation of MHS between municipality and province 
levels. 

1 
  Janes CR, Chuluundorj O. Free markets and dead mothers: the social ecology of maternal mortality in post- 
socialist Mongolia. Medical Anthropology Quarterly; 2004 Jun; 18(2): 230-257. 
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• 
• 

• 

Increase computer skills of municipal MDs to support remote consultation 
Develop and disseminate distance learning training materials in Mongolian and English 
languages on maternal health services 
Improve knowledge and skills of maternal health service among midwives and medical doctors 
who provide pregnant women with maternal health care 

      1.4 Methodology 

Conceptual framework: There are two main aspects to the conceptual framework: (1) A decrease in 
maternal morbidity and mortality can be achieved through improved referral and antenatal care, and early 
detection of pregnancy-related risk factors; and (2) Computer-facilitated consultation can be used by rural 
physicians to improve antenatal services and to increase early detection of pregnancy-related risk factors. 

User participation: For this project, users are defined as direct (health professionals at soum/municipal 
health clinics and at aimag/provincial hospitals) and indirect (pregnant women). Direct users will be 
involved in this project from needs assessment through evaluation. Their input will be used to design 
technological and systemic approaches to remote diagnosis in the soum / barangay clinics, and the aimag / 
municipal hospitals. Indirect users – those pregnant women associated with use of the system – will also 
be interviewed for the evaluation. 

Study design: This is a mixed methods study utilizing both qualitative and quantitative methodologies. 

Study sites: 

• 

• 

2 intervention communities: Mongolia - Gobi-Altai and Govisumber provinces; Philippines - 
Quezon, Quezon and Kasibu, Nueva Vizcaya. 
2 control communities: Mongolia – Dornogobi and Selenge provinces in Mongolia and Perez, 
Quezon, Nueva Vizcaya in Philippines 

Study tools: These will be the KAP Questionnaire (it will be pre-tested), plus focus group discussions and 
interviews using semi-structured guides. Please refer to the focus group discussion guide (Appendix-1) 
and KAP questionnaire (Appendix-2) . 

Study population: Direct users will be medical professionals who provide pregnant women with maternal 
health services; indirect users will be pregnant women who use the maternal health services. Data will be 
collected from both direct and indirect groups. 

Data collection: The 3 types of data to be collected in this project are: 

1. Survey Data. KAP (Knowledge, Attitude, and Practice) surveys of municipalities/soums-level health 
   professionals, targeting antenatal care and high risk factors for pregnancy 
2. In-depth, semi-structured interviews with rural health professionals 
3. Pregnancy-related health statistics. Historical baseline data will be collected in the intervention and 
   control municipalities / soums. 
   Data analysis: 
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 Statistical significance Z testing will be used to compare KAP scores and maternal health 
indicators from intervention and control municipalities/soums. The sample size in the Philippines 
is 2 physicians, 6 midwives, 4 sanitary inspectors and 4 volunteer professionals and in Mongolia 
size is 20 general practitioners and obstetricians, 31 midwives and mid-level professionals. This 
size is based on current direct group present in selected areas. The data were analyzed by using 
SPSS 17. 

 
Focus group discussion had organized in case and control groups. All interviews were recorded 
on audio-tape and transcribed with written permissions from interviewees. A team of data 
analysts used the transcribed interviews to first develop a codebook, to code the data on key 
themes, and then to analyze the categorized data. The data analysis will serve both as feedback 
into the system for formative design and for evaluation of the intervention program. 

 

Gender and Socio-Cultural considerations: This project aims to improve health services for rural 
women, most of whom are nomadic or semi-nomadic in Mongolia, and most of whom are poor. They 
represent one of the most vulnerable populations in both Mongolia and the Philippines. In addition, this 
work will target health professionals at the primary health care level, the overwhelming majority of who 
are women. Participatory involvement of indirect and direct users throughout the intervention program 
will help ensure appropriate recognition and integration of socio-cultural factors. Additionally, the health 
professionals that will conduct health education live and work in rural communities and thus have an 
understanding of these factors. 

Ethical considerations: All research conducted first be approved by the ethics committees (Institutional 
Review Boards) in both Mongolia and the Philippines. Specifically, all research participants will go 
through the process of informed consent. All participants will reserve the right to refuse participation. 
Further, individuals will not be identified in the collected data by name instead in order to maintain 
confidentiality of the participants a made-up names will be used to report. Literacy is very high in 
Mongolia (>95% in the population at-large, universal among health professionals), so written consent 
forms are not expected to cause any problems in Mongolia; however, in cases where literacy is 
problematic in the Philippines, informed consent will be conducted orally, and documented (recorded) by 
researchers after obtaining permissions individually. 

1.5 Outcomes: 

The short-term outcomes of this research, as specified in the objectives, are related to improving 
knowledge of health workers. The first short-term expected outcome is improved clinical skills and 
knowledge of midwives and medical doctors, particularly as it relates to identifying risk factors associated 
with pregnancy. The second expected short-term outcome is to increase computer skills of rural 
midwives and physicians to support remote consultation. Medium-term outcomes include improved 
identification and treatment of high-risk pregnancies and increased referral rates. Long term outcomes are 
less related to knowledge, and more related to health outcomes. In particular, the goal is to reduce 
maternal mortality and associated morbidity in the intervention areas. Another long-term outcome is to 
influence national policy and activities related to remote consultation in both Mongolia and the 
Philippines. 
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2.TIMELINES 

Table 2.1 Project implementation 

Project activities Implemented date Main outcome Final Status/Comments as 
       of Dec. 2010 

To set up respective teams 
in Mongolia and 
Philippines 

Stakeholder meeting 

Visited to selected 
hospitals and 
informed to health 
care provider of 
the selected 
hospitals about the 
RC project starting 

Validated network 
capability at the 
hospitals in 
selected area 

Purchased the equipment 
for RC project (computers, 
wireless broadband internet 
kit) 

Development of Remote 
Consultation Software and 
Project website 

April-May,2009   Set up the projectThe project teams have 
teams in two country completed RC project in 
                     two countries 

April-June, 2009 Informed to partner 
hospitals about the 
project 

April,-June, 2009   Checked and 
validated network 
    capability 

The medical professionals 
of selected hospitals are 
using computer and internet 
in their daily work. 

April-May,2009 All of needed 
equipment for the 
project were 
purchased 

Remote Consultation 
Software and Project 
    website were 
     developed 

Remote Consultation 
System has registered all 
pregnant women who 
assessed health care service 
from selected hospitals. 

The maternal health care 
providers of selected 
hospitals have used RCS 
for health care service. 

February-September, 
       2009 

Pre-KAP surveys 

KAP 
questionnaires 
translated in 
Mongolian 

KAP surveys data 
collected 

April, 2009   Questionnaires of 
    KAP surveys 
translated and printed 

Project team had evaluated. 
 Knowledge and Practice, 
  Attitude of the maternal 
health care providers before 
    project intervention. 

May-June, 2009 Data collected 
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Data entered and 
analyzed 

Report of Pre-KAP 
surveys written 

Meeting with decision 
makers of health care 

June-October, 2009 Data entered and 
   analyzed 

The report was 
   written 

Participated meeting 
  between decision 
   makers and e- 
health/tele-medicine 
project implementers 
    in Mongolia 

Rule of Confidentiality of 
   E-Health data and 
information approved by 
  Ministry of Health of 
        Mongolia 

Mongolian National 
Strategy on E-Health was 
approved by Government 

January-March, 2010 

September, 2009 

Developing the training 
materials for maternal 
health care education and 
using remote consultation 
system 

The training 
material of 
maternal health 
care education was 
translated from 
English to 
Mongolia and 
printed 

July-Novemer, 2009     ―Managing 
 complication in 
pregnancy‖ book 
from WHO was 
  translated and 
     printed. 

The book provided to 
 the rural MDs and 
midwives; placed in 
project website as e- 
      version. 

September-October, 
      2009 

   The training 
materials developed 
and provided to the 
  rural MDs and 
    midwives 

  The video lessons 
developed and placed 
in the project website 

 The all partners of the 
  project received the 
―Managing complication in 
pregnancy‖ book as hard 
  copy and e-version. 

Professional skills of the 
  maternal health care 
  providers increased 

Training materials 
for using 
consultation 
system and ICTs 
developed 

Developing the 
video lesson of 
managing to child 
birth 

Training the rural MDs and 
midwives 

The rural MDs and 
midwives trained 

Skill of the a partners of the 
project increased for using 
             ICTs 

  October- 
Nomevber,2009 

Professional skills of the 
  maternal health care 
  providers increased 

November-December, All of rural MDs and 
midwives of selected 

Professional skills of the 
  maternal health care 
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in short-term 
course of maternal 
health care 
education 

The rural MDs and 
midwives trained 
in short-term 
course of Remote 
Consultation 
System and ICTs 
uses 

Provided the equipment 
(computers, web cameras, 
wireless modems and 
others) to selected 
hospitals 

2009 hospitals trained providers increased 

November-December, 
      2009 

All of rural MDs and 
midwives of selected 
hospitals trained 

Skill of the a partners of the 
project increased for using 
ICTs 

December, 2009 The equipment 
provided to selected 
hospitals 

Remote Consultation 
System has registered all 
pregnant women who 
assessed health care service 
from selected hospitals. 

The maternal health care 
providers of selected 
hospitals have used RCS 
for health care service. 

Consultation period for 
rural maternal health care 
providers 

The lecturer of the 
Obstetrician and 
Gynecology has 
given consultation 
to rural MDs and 
midwives 

The rural MDs and 
midwives 
examined as 
maternal health 
care 

Post KAP surveys 
conducting 

KAP surveys data 
collected 

Data entered and 
analyzed 

November, 2010 Data collected   The results of the RC 
project have evaluated by 
        this study 

January-November, 
       2010 

The lecturer has been 
      given the 
    consultation 

The lecturer helped to the 
   OB and MD of rural 
   hospitals for makes 
decision to pregnancy risk 
and child birth delivering. 

January-November, 
       2010 

The rural MD and 
midwives examined 
as 

Professional skills of the 
MDs and midwives 
evaluated after project 
intervention period. 

December, 2010 Data entered and 
   analyzed 
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Report of Post- 
KAP surveys 
written 

Final report of the project 

December,2010- 
 Janaury, 2011 

The report has 
   written 

January-March, 2011 The Final Report was 
       written 
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3.OUTPUTS 
In Mongolia 

3.1 The project introduction and data collection on the selected areas 
Research team of Mongolia visited provincial hospitals and soum hospitals of selected provinces (Mandal 
soum/ Selenge; Sainshand, Urgun/ Dornogovi; Sumber, Shivee-govi/Govi-Sumber; Yosonbulag, 
Tugrug/Govi-Altai) on 7, May – 5, June, 2009. Trip objectives were: 

a) To inform the local health care providers and administrators about the project 
   implementation and to validate network capability 
b) KAP questionnaire (Appendix-1) from local health care providers and administrators 
c) To examine OSCE (Appendix-3) among obstetricians and organize focus group 
   discussion (Appendix-4) among the maternal health care providers and pregnant women 

1) We held meetings between researcher, health care providers, staffs and head of Hospitals of selected 

provinces and informed the local health care providers and administrators about remote consultation 

project which is planning to implement on the selected areas. After that we validated network 

capability of selected hospitals engineering infrastructure with help of related staff. Brief information 

of selected provinces summarized in table 3.1. 

Table 3.1 Brief information of selected province 
Selected soumsDate of meetingGeneral information 

Mandal 7-8 May, 2009 
2 obstetricians and 4 
midwives. They receive 
all deliveries of Mandal. 

4 obstetricians, 5 
midwives. 

No obstetrician, 2 GPs 

2 obstetricians, 4 
midwives. 

No obstetrician, 3 GPs 

8 obstetricians, 10 
midwives 

2 obstetricians 

Comment 
Mandal soum is connected with 
network by optic cable. So it is 
possible to connect to wired and 
wireless networks. 
Already connected to internet by 
optic cable. 
It included in G-Mobile‘s wireless 
network coverage. 
They have some network 
possibilities, but couldn‘t connect 
because of internet cost. 
They can only connected by optic 
cable. 
It is possible to connect to wired 
and wireless networks. 
There are only one choice of 
wireless connection of Mobicom 
corporation 

Sainshand 

Urgun 

Sumber 

Shiveegovi 

Yosonbulag 

Tugrug 

24-25 May, 2009 

25 May, 2009 

25-26 May, 2009 

26 May, 2009 

1-2 June, 2009 

3 June, 2009 
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2)  We collected data through the E-readiness assessment survey, KAP questionnaire and Needs 

Assessment survey from all local health care providers and administrators of selected provinces. Total 

numbers of participants are 57. The purpose of Needs Assessment Survey was to evaluate knowledge 

and skills of ICTs of the health care providers. Details of data collection from surveys are listed 

below (Table 3.2). We used translated version of questionnaire of e-Readiness assessment for health 

care providers and e-Readiness assessment tool for managers/administrators. Furthermore, we 

collected and processed data of KAP questionnaire which is targeted to antenatal care and high risk 

factors for pregnancy from municipalities/soums-level health professionals. And also we took the 

Needs Assessment survey in order to determine health professionals‘ ability to use internet adequately 

which is important to implement this project. 

Table 3.2 Number of participants of the surveys 

Surveys Govi-Altai 

Yoson- 
bulag 

KAP questionnaire for 
healthcare providers 

KAP questionnaire for 
managers/administrators 

Needs assessment 

11 

Turgug 

Govi-sumber 

Sumber Shivee- 
govi 

3 

Selenge 

Mandal 

Dornogovi 

Sain- 
shand 

6 

Ungrun 
Total 

8 6 20 2 56 

3 

11 

- 

8 

3 

6 

- 

3 

6 

20 

2 

6 

- 

2 

14 

56 

3)   Further, we examined OSCE among all maternal health care providers and organized focus group 

discussion for maternal health care providers and pregnant women. OSCE is required to examine 

clinical practice, knowledge and attitude of maternal health care providers of selected areas. We 

developed clinical cases with checklist with the help of teachers of Department of OB/GYN, Medical 

School of HSUM. It includes obstetricians, midwives and GPs who have duty of pregnancy 

monitoring and delivery. Examined participants from selected areas were as followed numbers: 6 

from Sainshand, 2 from Urgun, 20 from Mandal, 6 from Sumber, 3 from Shiveegovi, 11 from 

Yosonbulag, 8 from Tugrug and totally 56. 

With purpose to determine pregnancy risk factors and assess the needs of obstetric care, we organized 

semi-open focus group discussion by specific guideline (Appendix 1 of project proposal). Research 

team of interviewer consists of 3 people who are Facilitator, Observer and Person who makes a note. 

Pregnant women and newly-born mothers (1), obstetric care providers (2) and healthcare 
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administrations (3) of selected areas are organized focus group discussion 2, 2, 1 times, respectively. 

Every group discussion had attendance of 5-6 people. And further, team of data analysts used the 

transcribed interviews to develop a codebook firstly and coded the data on key themes, and we are 

analyzing the categorized data. The data analysis will serve both as feedback into the system for 

formative design and for evaluation of the intervention program. 

3.2 Supplied required equipment to partner hospitals for the project 

Research team of Mongolia purchased 10 EePc mini laptops, 7 PCs, 7 web cameras, server computer, 14 
Wireless broadband internet kits, digital camera, laptop and all-in-one printer. We were supplied to 
selected soums as following: 

Table 3.3 Purchased equipment for the project 
SelectedMiniDesktopWeb 
soumlaptopcomputercamera 
HSUM-11 

ITCS 
Co.LTD. 
Mandal 

Sainshand 

Urgun 

Sumber 

Shiveegovi 

Yosonbulag 

Tugrug 

Total 

*Server computer 

The project team agreed the collaborating contract with ITCS Co.Ltd in during the project 
implementation. As results, a server computer installed in their office and they responded functionality of 
the equipment in during project implementation. 

Also, The Project team contracted with selected hospitals to collaborate on the project, with an 
implementation start date of 20, December, 2009. The Project team will be responsible for the internet 
connection fee of all partner hospitals until the end of Project. 

3.3 Training materials for maternal health education 

The Project team has developed the following training materials for rural health care providers; 

1) Managing complication in pregnancy and childbirth 

2) Video lessons on managing childbirth 
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1 

1 

- 

1 

1 

Wireless 
internet kit 

1 

2 

1 

1 

3 

1 

3 

2 

14 

Digital 
camera 
  1 

- 

- 

- 

Laptop 

1 

- 

- 

- 

- 

All-in- 
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   1 

- 

- 

- 

- 

- 

- 

- 
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3) Manuals of Remote Consultations System and ICTs 

1) Managing complication in pregnancy and childbirth 

Project team was using the ―Managing complication in pregnancy and childbirth‖ book of WHO for 

maternal health education in two countries. WHO published and distributed copies of this book 2007. The 

guide had been reviewed and endorsed by the International Confederation of Midwives and the 

International Federation of Gynecology and Obstetrics. We translated ―Managing complication in 

pregnancy and childbirth‖ book from English to Mongolian and published in Mongolian August-October, 

2009. This Manual was printed 350 copies and disseminated to all midwives and obstetricians of selected 

hospitals for the project in Mongolia. A PDF version of the book in both languages was placed in E- 

learning section of project portal website. The book consists of following sections and 365 pages: 

 

 

 

 

Section 1: Clinical principles 

Section 2: Symptoms 

Section 3: Procedures 

Section 4: Appendix 

―Managing complication in pregnancy and childbirth‖ book is the 

technical component of the aforementioned strategy and mainly addresses 

the following: 

 Improving the skills of health workers through locally adapted 

guidelines and standards for the management of pregnancy and 

childbirth at different levels of the health care system; 

 Interventions to improve the health care system‘s response to the 

needs of pregnant women and their newborns, and to improve the provincial level management 

of health services, including the provision of adequate staffing, logistics, supplies and equipment 

 Health education and promotion of activities that improve family and community attitudes and 

practices in relation to pregnancy and childbirth. 

This manual, and a similar one on the management of preterm and sick newborns, is written for midwives 

and doctors working in provincial hospitals. This manual complements and is consistent with the 

Essential Care Practice Guide for Pregnancy and Childbirth which is prepared mainly for the primary 

health care level. Together these manuals will provide guidance for health workers who are responsible 

for the care of pregnant women and newborns at all levels of care. The interventions described in these 

manuals are based on the latest available scientific evidence. Given that evidence-based medicine is the 

standard on which to base clinical practice, it is planned to update the manual as new information is 
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acquired. It is hoped that this manual will be used at the side of the patient, and be readily available 

whenever a midwife or doctor is confronted with an obstetric emergency. The English version of book 

available on http://whqlibdoc.who.int/hq/2000/WHO_RHR_00.7.pdf. The Mongolia version of this book 

available on the project portal site (www.consulting.mn ). 

2) Video lessons on managing childbirth 

We were using video lessons for distance training material. The video lessons were specially developed 

for graduate training of obstetricians in HSUM. These video lessons showed that how to managing 

childbirth delivering procedures and it effectiveness materials for rural medical doctors. The video lesson 

placed in project portal site. It consists of following: 

 

 

 

 

 

 

 

 

 

 

How To receive pregnant women 

How To examine by Leopold method 

How To inspect pregnant women by Ultra son graphics 

Childbirth 

The manual removal of placenta 

How To inspect a repair of cervical tears 

Repair of vaginal and perineal tears 

Newborn care principles 

The internal examination 

Culdocentesis 

The video lessons have detailed explain the involved procedures of managing childbirth and 

inspection to pregnant women. These videos are available in Distance Diagnoses System part of the 

project portal site (www.consulting.mn). 

3) Manuals of Remote Consultations System and ICTs 

The RC project partner ( ITCS Company) developed the following ICT manuals for rural doctors. 

Training materials included: 

 

 

―Basic knowledge for computer and internet‖ manual. It has 91 pages (Appendix-6) 

―How to use the wireless modem‖ hand book. It consists of 7 pages (http://www.g- 

mobile.mn/manager/userfiles/documents/gariin%20avlaga.pdf) 

3.4 Development of remote consultation software 

The IT partner of the project, ITCS Co.Ltd developed software for Remote Consulting System and 

Project portal site (www.consulting.mn) February-September, 2009. The Remote Consulting System 
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consists of a Project portal site and includes Internet-connected computers with web cameras in the rural 

hospitals and the provincial hospitals in two countries. The Remote Consultation system is Web-based. 

All MDs involved in the study are connected to the Internet using PC and mini laptops. They can refer 

cases and ask questions from a OB-GYN specialist based at HSUM in Ulaanbaatar about any 

complication in pregnancy and childbirth. The specialist can help them make decisions for proper 

management of pregnancy or childbirth. 

Dr Yanjinsuren.D (PhD) is the Specialist working on Remote Consultation System as advisor and lecturer 

for maternal health. She works in the Medical School‘s Department of Gynecology and Obstetrics. She 

provides, remote, on-line consultation on maternal health education to rural MDs using Yahoo Messenger 

for text, voice and/or video. Also, they can discuss on any problems in maternal health care practice and 

sharing the information to each other. 

Project team organized Yahoo Messenger teleconferences on maternal health education to rural MDs 

twice every month. 

Figure 3.1 Remote consulting system 

Rural hospital 
 in Mongolia 

Rural hospital 
 in Mongolia 

HSUM 

Rural hospital 
 in Mongolia 

Rural hospital 
 in Mongolia 

MDs of selected hospitals entered maternal health data to the Distance Diagnose System 

www.consulting.mn/rc/ from 25, December, 2009. The following maternal health data of pregnant 

women in selected area are entering to the DISTANCE DIAGNOSISN SYSTEM on project portal site. 

The detailed information of the maternal health was entered by Medical Doctors in rural hospitals: 

• 

• 

• 

• 

• 

• 

• 

General information 

Current pregnancy 

Prior pregnancy 

Course of pregnancy 1and 2 

Working condition of pregnant woman 

Sexually transmitted disease 

Mother postpartum condition 
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• 

• 

Development of newborn 

Parenting class record 

During the intervention period, the involved doctors were entering maternal health data of pregnant 

women that were accessing health care services from the selected hospitals, using the Distance Diagnoses 

System (DDS) in the project portal site. 

Picture 3.1 Main page of the Distance Diagnosis System 

DDS registered total number of the pregnant women who were accessing health care service from the 

project partner hospitals. In intervention of the project, the partner hospitals provided maternal health care 

service to 525 pregnant women. 210 of them registered from case group hospitals and 315 of them 

registered in system (Appendix-15). 
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Table 3.4 Number of pregnant women who accessed maternal health service from project sites 

Project sites Number of 
maternal 
health service 
assessed 
pregnant 
women 
75 

135 

235 

80 

525 

Number of 
delivered 
women 
under 
control OB 
consultant 
45 

71 

Number of 
pregnancy 
with 
complications 
or high risk 

6 

13 

315 

210 
Case group 

Govi-Altai 

Govi-Sumber 

Mandal 

Dornogovi 
Control group 

Total 

Appendix-7 shows visitors overview of the project portal site (www.consulting.mn) by Google analytics. 

3.4 The rural doctors training 

The Project team organized the following short-term courses for the rural maternal health care service 

providers selected area in 14-22, December, 2009 in Ulaanbaatar: 

1) Training on maternal health education 

2) Training on Using Remote Consultation System 

Total of participants were trained in the course from rural area selected hospitals in Mongolia. 

Table 3.5 Participants of the training in Mongolia 

Hospital 

Yusunbulag 

Tugrug 

Selenge 

Sumber 

Shivee-Govi 

Sainshand 

Urgun 

Profession 
Obstetrician 
General physician 
General physician 
Obstetrician 
Midwife 
Obstetrician 
General physician 
Obstetrician 
General physician 
Nurse 
General physician 
Obstetrician 
General physician 
General physician 
General physician 

Name 
A.Suvdmaa 
P.Usukhbayar 
G.Munkhzul 
G.Togtoh 
S.Odontuya 
L.Lhagva 
N.Erdenetsesteg 
O.Oyun 
B.Odonchimeg 
B.Tugsjargal 
Ts. Davaasuren 
D.Jargal 
Ts.Dulamjav 
J.Myagmarsuren 
L.Zandansuren 
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1) Training on maternal health education 

This training was organized in Ulaanbaatar 16-22, December, 2009. In the training, lecturers of 

Department of Gynecology and Obstetrics, Medicine School of HSUM taught about maternal health 

education to rural MDs. 

Main contents of this training (Appendix 8): 

 

 

 

 

Clinical Principles of maternal health care 

Symptoms of complications in pregnant 

Managing to compilations in delivery 

Essential drugs for managing complication in pregnancy and childbirth 

In the training, we used the ‗‖Managing complications in pregnancy and child birth‖ book as main 

training guide. 

Picture 3.2 The Participants of the training 

MDs participated to lectures and trained as small group on clinical case and discussed to how to make the 

decision for this case. Then they practiced as following in District Health Centers, Maternal and Child 

Research Center of Mongolia, Improving Center of Clinical Skills of HSUM from 15 pm to 18 pm, every 

days 

 For diagnosis of pregnancy, find out risk of pregnancy, follow up normal pregnancy, care of 

family planning, home care by pregnant women and post partum in Family clinic of Chingeltei 

District Health Center 

For follow up high risk pregnancy in OG cabinet of Chigeltei Health District Center 
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For complication in pregnancy and vaginal bleeding during in pregnancy, hemorrhage shock and 

emergency obstetric care, discussing on the clinical case in OG Clinic of MCRCM 

For complication in pregnancy(gestosis, anemia), emergency obstetric care, discussing on the 

case in Second Obstetrics Department of First Maternity Hospital 

Night practice 

Each MDs practiced three times in the Clinics from 19pm to 7 am the following day during the training 

period. They trained under a supervisor or senior doctors of the Clinics. The supervisor, senior 

obstetricians responded and showed that how to examine the pregnant women and manage obstetric care, 

post-partum and emergency obstetrics care. 

Name of trainers: 

 

 

 

 

 

 

 

 

 

Dr Yanjinsuren D, (PhD, HSUM – She was main trainer ) 

Dr Munkhstesteg D (Master of Medicine, HSUM) 

Dr Enkhstesteg (PhD, HSUM) 

Dr Sukhee D (Master of Medicin, HSUM) 

Dr Khishgee S (Master of Medicine, Ob/gyn, MCHC, ) 

Dr Erdenebaatar (Ob/gyn, First Maternity Hospital) 

Dr Gantulga (Ob/gyn, Chingeltei District Health Center) 

Dr Majigsuren B (general practitioner, family clinic ―Ijilsanaa‖, Chingeltei District Health 

Center) 

Dr Stestegsuren (Master of Medicin, Nursing School of HSUM, senior doctors, who is responded 

night practice in the First Maternity Hospital) 

Picture 3.3 The Medical doctors at the Night practice of obstetric 
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2) Training on Using Remote Consultation System 

This training was organized to give the knowledge and practice of computers and software for Remote 

Consultation System to rural MDs. The contents of this training attached in (Appendix-9). 

Main content of the training: 

 

 

 

 

 

 

 

 

 

 

 

 

General knowledge of computer 

Computer and additional equipment 

Notebook and new technology 

To use computer 

Important software of computer and operation system 

Basic understand and history of internet and 

Using the electron mail and yahoo messenger 

To use Internet Browser 

The website and web 2.0 technology 

To connect to internet using by wireless modem 

About the Project portal site and Remote consulting System 

To enter maternal health data in Distance Diagnosis System 

Name of trainers 

 

 

 

Mr Batpurev IT consultant, ITCS.Co Ltd 

Mr Zolboo B IT specialist, ITCS.Co Ltd 

Ms Otgontsetseg IT Specialist, ITCS.Co Ltd 

The specialists of project IT partner taught rural MDs for Using Remote Consultation System. In this 

training, we used Net books, Desktop computers, wireless internet modems and other equipment. Also, 

we used specially-prepared training materials for rural MDs. Training materials included: 

 

 

―Basic knowledge for computer‖ manual (Appendix 6) 

―How to use the wireless modem‖ hand book (http://g- 

mobile.mn/manager/userfiles/documents/gariin%20avlaga.pdf ) 
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Picture 3.4 The Training on Using Remote Consultation System 

3.6  KAP Survey on maternal health care and risk factors of pregnancy 

3.6.1 General distribution of study population 

Thirty one medical professionals 23 were selected in the control group, and 27 were selected in the case 

group, totally 50 study subjects were participated in the study. Study materials were collected from 1st 

May to 10th June of 2009 from health professionals of Yesunbulag soum, and Tugrug soum of Gobi-Altai 

province, Sumber soum and Shivee-Gobi soum of Gobi Sumber province, Mandal soum of Selenge 

province, and Sainshand and Urgun soum of Dornogobi province, who were selected in the project 

―Improving maternal health care services by using ICTs for remote consultation and education‖. 

Table 3.6 Number of study subjects 

Project sites 
Tugrug 
Yesunbulag 
Shivee Gobi 
Sumber 
Mandal 
Urgun 
Sainshand 

Midwife 
Number 
5 
6 
1 
3 
13 
- 
2 
30 

Medical doctor 
Number 
2 
6 
2 
2 
3 
2 
3 
20 

Total 

7 
12 
3 
5 
16 
2 
5 
30 

27 

Intervenion group 

23 
Control group 

Total 
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Obstetrics and gynecologists, general practitioners, midwifes were participated to the KAP 

survey. Most of them were women older than 25 years old and mean age was 36 to 40. 

Mean year of working in health sector were 5-10 years in obstetrics, 16-20 years in midwifes of 

case group subjects, 5-10 years in obstetrics, 11-15 years in midwifes of control group subjects. It shows 

that the health professionals of project area were worked in their field five years and above, and had 

practiced well. 

Whereas in the case group, all of the medical doctors had higher education, and all of midwifes had mid 

level of medical education. In the control group, 25% had mid level of medical education; all of the 

medical doctors had higher education, and all midwifes had mid level of education. 

Table 3.7 General information of study subjects 

Case group 

MD/ Ob Midwives/Midl 
evel 
professionals 

Total 

Control group 

MD/ Ob Midwives/Midl 
evel 
professionals 

Total 

Gender 
Male 

Female 

N 
% 
N 
% 

  2 
16,5% 
  10 
83,3% 

- 

 15 
100% 

   3 
 9% 
  30 
90,1% 

  3 
30,0% 
  7 
70,0% 

   1 
 7,1% 
  13 
92,9% 

   3 
 7,1% 
  28 
90,3% 

Age 
Younger 

Middle age 

Older 

Educational level 
High school 

Professional school 

High 

N 
% 
N 
% 
N 
% 

25 

31-35 

45< 

25 

36-40 

45< 

25-30 

36-40 

45< 

25-30 

31-35 

45< 

  - 
  - 
  - 
  - 
 12 
100% 

25< 
 5 
5-10 

  - 
  - 
 15 
100% 
  - 
  - 

25< 
5-10 
16-20 

   - 
   - 
  15 
45,5% 
  18 
54,5% 

  - 
  - 
  - 
  - 
  8 
100% 

25< 
 5 
5-10 

  - 
  - 
 15 
100% 
  - 
  - 

25< 
  5 
11-15 

   - 
   - 
  17 
54,8% 
  14 
45,2% 

Working years in medical field 
Longer 
Shorter 
Middle 
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3.6.2 Knowledge about maternal and child health care and risk factors for pregnancy of 
maternal care providers 

3.6.2.1 General physicians and obstetrics 

The result of study on knowledge of medical doctors and obstetrics providing maternal health care in rural 
areas shows the knowledge level of follow-up examination frequency of normal pregnancy is insufficient. 
57.9% (case group 63.6%, control group 50.0%) of all doctors answered the minimum frequency of 
follow-up examination should be seven times. The case group doctors‘ level of knowledge was high 
compared to control group. 

 The knowledge about serious complications during pregnancy was satisfactory; 93.5% (case group 100, control group 87%) were 
answered vaginal bleeding, 95.8% (case group 91.7%, control group 100%) were answered severe headache, 100% (case group 100%, 
control group 100%) were answered dizziness and blurred vision. 

However the knowledge of early initiation of antenatal care was insufficient in medical doctors. 

Most doctors (80%) selected answers such as to manage medical conditions and complications of pregnant women, to develop of 
interpersonal relationships between health care providers and a pregnant woman. Average level of knowledge of case group doctors 
was higher than control group doctors (Table 3.8) 

Table 3.8 Medical doctors‘ level of knowledge: Importance of early initiation of antenatal care 

To prevent and  
To screen and 
treat anemia                    treat syphilis 

   To screen risk 
factors and medical 
conditions that can 
be best addressed in 
  early pregnancy 

9 

75.0% 

6 

75.0% 
15 

75.0% 

Tomanage 
woman with 
medical 
conditions 

   To develop a 
   interpersonal 
    relationship 
  between health 
care providers and 
a pregnant woman 

10 

83.3% 

6 

75.0% 
16 

80.0% 

 Importance of early 
initiation of antenatal 
          care 

Case group 

Control 
group 

Total 

N 

% 

N 

% 
N 

% 

8 

66.7% 

4 

50.0% 
12 

60.0% 

8 

66.7% 

4 

50.0% 
12 

60.0% 

9 

75.0% 

7 

87.5% 
16 

80.0% 

Table 3.8 is showing the knowledge of importance in early initiation is not sufficient in medical doctors, 
and it may be results the low level of early initiation in rural areas. 

In the question about the aim of first examination of early initiation, all doctors have answered to 
collect comprehensive information about history relating to menstrual period, pregnancy symptoms and 
medical conditions, 84.6% were answered to do physical examination, 81.2% were answered to provide 
with laboratory test, 57.1% were answered to give advice on health promotion. Percentage of answers 
such as physical examination, to provide with laboratory test was high in control group, whereas the 
answer to give advice on health promotion was high in case group (Table 3.9). 
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Table 3.9 Medical doctors‘ level of knowledge on first examination of early initiation of antenatal care 

First examination of 
 early initiation of 
   antenatal care 

Case group N 

% 

Control group N 

% 
Total N 

% 

 To collect comprehensive 
 information about history 
relating to menstrual period 

12 

100% 

8 

100.0% 
20 

100% 

To do physical       To provide with 
 examination        laboratory test 

To give advice on 
health promotion 

9 

81.8% 

7 

87.5% 
16 

84.2% 

9 

75.0% 

7 

87.5% 
16 

80.0% 

7 

58.3% 

4 

50.0% 
11 

55.0% 

All medical doctors (case group 100%, control group 100%) who have participated to the study 

were answered it must be done physical examination during first trimester of pregnancy, 93.7% (case 

group 100%, control group 87.5%) were answered to measure the blood pressure in the first trimester of 

pregnancy. 

In the question about knowledge of physical examination in second and third trimester of pregnancy, 85.0% (case group 83.3%, 
control group 87.5%) of doctors were answered to detect Clinical signs of anemia, 85.0% (case group 91.7%, control group 75.0%) 
were answered to determine uterine size (external examination), 80.0% (case group 91.7%, control group 62.5%) were answered to 
evaluate fetal movement, and 95% (case group 100%, control group 87.5%) were answered measure height of uterine fundus. This 
result shows, knowledge of case group physicians on physical examination for 2nd and 3

rd trimester is relatively good compare to 
control group doctors', which is need to be improve. 

In the question about knowledge on health promotion of pregnant woman, all physicians have answered to provide with nutritional 
advice, to provide advice of rest, hygiene, and safe sex. Seventy percent of all physicians were answered to provide with information 
about family planning (case group 66.7%, control group 75.0%), 80% were answered counseling on newborn care, including breast-
feeding (case group 100.0%, control group 50.0%). It conveys that physicians give less attention in family planning and counseling on 
newborn care to pregnant woman. 

All physicians answered the main reason of maternal mortality is pre-eclampsia /eclampsia. Less than 30% of all physicians answered 
anemia, chronic urinary tract infection lead to maternal mortality. This shows most physicians have wrong impression, which anemia 
and chronic urinary tract infection is not play important role in maternal mortality. In the question about signs of pre-eclampsia, 90% 
(case group 83.3%, control group 100.0%) of physicians answered hypertension in third trimester, 60% (case group 
58.3%, control group 62.3%) were answered mild headache in the second trimester. These shows, maternal health care providers of 
selected communities to the project have insufficient knowledge about signs of pre-eclampsia, the main cause of maternal mortality. 
Case group knowledge was better than control group physicians. 
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 In the question about what should be done if diastole pressure is 100 Hg and above, or with one of 
symptoms of headache, blurred vision, generalized edema, and convulsion all physicians have answered 
immediate to referral hospital. 

Most physicians agreed with poor obstetric history, strikingly short stature, very young maternal age (<15 
years) are the potential risk factors to the birth complication. Level of knowledge was different in case 
and control group physicians on these risk factors (Table 3.10). 

Table 3.10 Physician‘s knowledge about potential risk factors to the birth complication 

Risk factors to the 
birth complication 

Poor obstetric history, 
Strikingly short stature 

Very young maternal 
  age (<15 years) 

Extreme social 
distribution or 
 deprivation 

10 

83.3% 

6 

75.0% 

16 

80.0% 

Abnormal lie 

Case group N 

% 

12 

100.0% 

8 

100.0% 

20 

100.0% 

11 

91.7% 

7 

87.5% 

18 

90.0% 

10 

83.3% 

5 

62.5% 

15 

75.0% 

Control group N 

% 

Total N 

% 

3.6.2.2 Midwifes 

However comparing to the control group, case group midwifes had more knowledge on danger signs of 

pregnancy such as vaginal bleeding and severe headache. It should be increase the knowledge of 

midwifes on danger signs of pregnancy (Table 3.11). 

Table 3.11 Level of knowledge on danger signs of pregnancy 

Danger signs of pregnancy Vaginal 
bleeding 

15 

100.0% 

13 

86.7% 

28 

93.3% 

 Severe 
headache 

14 

93.3% 

10 

66.7% 

24 

80.0% 

Dizziness and 
blurred vision 

14 

93.3% 

14 

93.3% 

28 

93.3% 

Edema Breathlessne 
     ss 

14 

93.3% 

6 

40.0% 

20 

66.7% 

Case group 

Level of 
knowledge Control 
          group 

Total 

N 

% 

N 

% 

N 

% 

14 

93.3% 

10 

66.7% 

24 

80.0% 

In the question about benefits of early initiation of antenatal care, all midwifes have answered it significant to diagnose 
diseases of organ systems and risk factors. Following 93.3% were answered to  develop of interpersonal relationships between 
health care providers and a pregnant woman and 76.7% July 2011Pan Asian Collaboration for Evidenced-based e-health 
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were answered to manage women with medical conditions. Case group‘s level of knowledge was better 
compared to control group (Table 3.12) 

Table 3.12 Level of knowledge on early initiation of antenatal care 

   Benefits of earlyTo prevent and to To screen and To screen risk factors 
initiation of antenatal treat anemiatreat syphilisandwithmedical 
          careconditions that can be 
                                                         best addressed in early 
                                                         pregnancy 

Case group 

Control group 

N 
% 
N 

% 
Total N 

% 

13 
86.7% 

9 

60.0% 
22 

73.3% 

12 
80.0% 

7 

46.7% 
19 

63.3% 

15 
100.0% 

15 

100.0% 
30 

100.0% 

Tomanage 
womenwith 
medical 
conditions 

Todevelopof 
interpersonal 
relationshipsbetween 
health care providers and 
a pregnant woman 

15 
100.0% 

8 

53.3% 
23 

76.7% 

13 
86.7% 

9 

60.0% 
22 

73.3% 

In the question about first trimester physical examination, 93.3% (case group 100%, control group 86.7%) 
of all midwifes were answered to complete general physical examination, 90% (case group 93.3%, 
control group 86.7%) were answered to measure blood pressure. However the knowledge on first 
trimester‘s physical examination of midwifes is relatively good. The knowledge of case group was better 
than control group. 

Knowledge on health promotion of pregnant woman is sufficient in midwifes, and case group‘s 
knowledge was higher than control group (Table 3.13). 

Table 3.13 Knowledge on health promotion of pregnant woman 

To provide withTo give advice of rest, 
nutritional advice, such as hygiene and safer sex 
specific foods 

Case group 

Control group 

N 
% 
N 

% 
Total N 

% 

15 
100.0% 

10 

66.7% 
25 

83.3% 

14 
93.3% 

13 

86.7% 
27 

90.0% 

To provide withCounseling on newborn 
information about family care, including breast- 
planning and childfeeding 
spacing 

13 
86.7% 

11 

73.3% 
24 

80.0% 

12 
80.0% 

10 

66.7 
22 

73.3% 

The knowledge about main reason of maternal mortality is very poor which it was 28.6%. Most midwifes 

have wrong impression about the cause of maternal mortality, which they were answered the main and the 

only cause is pre eclampsia/ eclampsia (Figure 3.2). 
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Figure 3.2 Level of knowledge on the main cause of maternal mortality 

Case group 

100.0% 93.3% 

     40.0% 
20.0% 

Anemia Pre eclampsia/ 
  eclampsia 

Control group 

0.0% 0.0% 0.0% 6.7% 13.3% 13.3% 

Chronic urinary tract Acute urinary tract 
    inflamationinfection 

Multiplegistation 

Also the knowledge on symptoms of pre-eclampsia such as elevated blood pressure in third trimester, 

continuous dizziness in second trimester, mild headache in second trimester, is not sufficient in midwifes 

(Figure 3.3). 

Figure 3.3 Level of knowledge on symptoms of pre-eclamsia 

Case group Control group 

86.7% 

40.0% 

93.3% 

26.7% 
20.0% 

33.3% 

1st trimester 2nd trimester 3d trisemester 

However, 76.5 % of all midwifes were answered if one of the following signs such as diastole pressure is 
100 Hg and above, headache, blurred vision, edema, and convulsion detected, it should be immediate 
referral to the hospital. The knowledge of midwifes on this question is lower in midwifes compare to 
physicians. 

An average level of knowledge of midwifes was 76.5% on the question of potential risk factors may lead 
to complication of pregnancy. 96.7% of them have answered main risk of pregnancy is the poor obstetric 
history. 

 3.6.3. Maternal health care providers‘ attitude on maternal health care and risk factors of pregnancy 

 
3.6.3.1 General physicians and obstetricians 
All physicians strongly agreed with younger pregnant women (15 year-old and below) claim more 
attention, care, acumen from maternal health care providers. It shows health care providers pay more 
attention to the younger pregnant women. 
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All physicians strongly agreed with maternal and infant health depend from quality and range of maternal 

health care. Comparing two groups, more case group physicians answered strongly agreed than control 

group. 

All participated physicians strongly agreed with referral of pregnant woman who need advanced level 

care is important to prevent maternal mortality. 

All participated physicians strongly agreed with introducing distant diagnosis and consultancy is very 

significant and cost-effective in rural communities and there is a real need to introduce it. 

3.6.3.2 Midwifes 

93.1% of midwifes agreed with younger pregnant women (15 year-old and below) claim more attention, 
care, acumen from maternal health care providers. It shows health care providers pay more attention to 
the younger pregnant women. Comparing to physicians, percentage of agreeing this attitude is lower in 
midwifes. 

96.5% of them agreed with maternal and infant health depend from quality and range of maternal health 
care. Comparing two groups, more case group physicians answered strongly agreed than control group. 
3.4% (1 midwife) of them disagreed with maternal and infant health depends from quality and range of 
maternal health care. 

All participated midwifes strongly agreed with referral of pregnant woman who need advanced level care 
is important to prevent maternal mortality. 

93.3% of participated midwifes strongly agreed and 7.7% were disagreed with introducing distant 
diagnosis and consultancy is very significant and cost-effective in rural communities. 93.1% were agreed 
and 6.9% were distrust there is a real need to introduce distant diagnosis and consultancy is very 
significant and cost-effective in rural communities. 

 3.6.4 Maternal health care providers‘ practice on maternal healthcare and risk factors of pregnancy 

 
3.6.4.1 General physicians and obstetricians 

However some physicians answered don‘t provide any supplementation, most study participants provide 

pregnant women with minimum antenatal care such as tetanus toxoid immunization and iron and folic 

acid supplementation no in all cases (Figure 3.4). Case group physicians more frequently provide 

pregnant women with iron and folic acid supplementation than control group. 

Figure 3.4 Providing pregnant women with iron and folic acid supplementation 
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Case group 

41.7% 

Control group 

37.5% 
33.3% 

25.0% 

12.5% 

25.0% 

8.3% 

0.0% 

In all cases Mostly Sometimes 

8.3% 8.3% 

Rarely No 

All study participants provide pregnant woman with syphilis screening and give necessary 

advices. 

85% (case group 100%; control group 62.5%) of all physicians provide advices about nutritional,rest, hygiene and safer sex some mild  
signs of pregnancy, risk factors of pregnancy complication in all cases, and 37.5 of them answered give such advices in most cases. 
Case group physicians more likely provide advice about maternal health than control group. 

Study physicians face problems with professional knowledge, attitude and practice to provide maternal 
health care and it should be improved their knowledge and skill. Comparing with two groups, control 
group physicians face more problems with professional skills (Figure 3.5). 

Figure 3.5 Knowledge, attitude and practice related problems during providing maternal health care 

Case group Control group 

62.5% 66.7% 

25.0% 

12.5% 

0.0% 

In all cases Mostly Sometimes Rarely 

12.5% 
8.3% 12.5% 

41.6% of these physicians responsible to be involved postgraduate training, and control group physicians 

have more possibilities (case group 33.3%, and control group 50.0%). It shows maternal health providers 

of rural community have less possibility to participate in postgraduate training. 35% (case group 33.3%, control  
 
group 37.5%) of physicians refer pregnant women who need advanced level in all cases and 25% (case group  
 
25.0%, control group 25.0%) refer rarely. 
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It shows all pregnant women who need advanced level care are can not be referred to the next level of 
hospital. 

Physicians answered the most common complications of pregnancy are pre eclampsia/ eclampsia, vaginal 
bleeding, edema, elevated blood pressure, anemia, premature delivery and chronic urinary tract 
inflammation (Table 3.6) 

Table 3.6 Common complications of pregnancy in rural community 

Anemia Pre eclampsia/ 
eclampsia 

6 

50.0% 

3 

37.5% 

9 

45.0% 

9 

75.0% 

8 

100.0% 

17 

85.0% 

Vaginal 
bleeding 

4 

33.3% 

2 

25.0% 

6 

30.0% 

Chronic diseases Chronic urinary 
tract infections 

5 

41.7% 

7 

87.5% 

12 

60.0% 

Case group N 

% 

2 

16.7% 

2 

25.0% 

4 

20.0% 

Control group 

Total 

N 

% 

N 

% 

3.6.4.3. Midwifes 
90% of midwifes were answered give advice how to choose birth hospital in all cases and it is more 
frequently in case group (case group 100%; control group 80%). 

90% of midwifes in rural community hospitals (case group 93.3%; control group 86.7%) provide advices 
about nutritional, rest, hygiene and safer sex some mild signs of pregnancy, risk factors of pregnancy 
complication in all cases. 

69% of participated midwifes refer pregnant women who need advanced level in all cases (Table 3.7) 

Table 3.7 Referral practices of pregnant women who need advanced level care 

Frequency of practices of pregnant women who need advanced level care 
In all cases 

Case group N 

% 

Control group 

Total 

N 

% 

N 

% 

11 

78.6% 

9 

60.0% 

20 

69.0% 

Mostly 

0 

.0% 

1 

6.7% 

1 

3.4% 

Sometimes 

2 

14.3% 

4 

26.7% 

6 

20.7% 

Rarely 

1 

7.1% 

0 

.0% 

1 

3.4% 

No 

0 

.0% 

1 

6.7% 

1 

3.4% 

70% of midwifes (case group 66.7%, control group 73.3%) face difficulties to provide antenatal care in 

terms of knowledge, skill and experience. It shows that they need to get involved in trainings to improve 

knowledge and skills. 
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Asking the possibility to get involved in postgraduate training, 6.7% of control group, 40% of case group 

midwifes possible to get involved in training. 

It shows that it‘s crucial to organize distance training for midwifes of rural community hospitals. 

3.6.5 Conclusion 

 

 

 

 

 

 

 

 

 

 

 

 

 Physicians who are providing maternal health care in study communities have insufficient 
        knowledge on benefits of early initiation of antenatal care and frequency of physical 
        examination during pregnancy. 

 

 The knowledge about physical examination of pregnant woman is incomplete in maternal 
        health care provider physicians. Case group physicians‘ knowledge better comparing with 
        control group. 

 

 Knowledge on danger signs of pregnancy was enough in two group physicians. However all 
        physicians are considering the leading cause of maternal mortality is pre eclampsia and 
        eclampsia, they are not paying attention for other causes of maternal mortality. 

 

 Physicians knowledge about risk factors, leading to complication of pregnancy, such as poor 
       obstetric history, strikingly short stature, very young maternal age (<15 years), Extreme 
       social distribution or deprivation and abnormal lie of fetus is relatively good. 

 

 All physicians who participated to the study give insufficient advice on maternal health 
       promotion, especially family planning and managing interval between births to pregnant 
       women. 

 

 All midwifes have insufficient knowledge about benefits of early initiation of antenatal care 
       and control group have less knowledge than case group. 

 

 However case group midwifes have satisfactory knowledge about danger signs of pregnancy. 
       Control group midwifes have unsatisfactory knowledge. And signs of pre eclampsia, which is 
       the leading cause of maternal mortality was insufficient in all groups. 

 

 Maternal health care providers are considering maternal and infant health depends health 
       care, and it‘s important to refer pregnant woman forthwith who need advanced level care. 

 

 Maternal health care providers are considering introducing distant diagnosis and consulting is 
       very important and are accepting there is a real need to introduce distant diagnosis and 
       consulting. 

 

 Health providers of study communities are not constantly giving advices about health 
       promotion to the pregnant women and are not providing folic acid and iron supplements. 
 Anemia, pre eclampsia/eclampsia, elevated blood pressure, vaginal bleeding, and preterm 
       deliveries are most common risk factors to the pregnancy. And most common complications 
      of pregnancy are anemia, pre eclampsia/eclampsia in rural communities. 

 

 Maternal health care providers of rural communities face problems related to the knowledge, 
       and attitude. And they have less chance to participate postgraduate training. 
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The project intervention period was from January, 2009 to November, 2011. In this period,lecturer was giving consultation and advice on 
maternal health education to rural doctors.Professor Yanjinsuren.D (PhD) who lecturer of Department of Obstetricians and Gynecology of  

HSUM had worked in the project as consultant of maternal health education. Lecturer was giving consultations on maternal health such as 
managing childbirth and risks of pregnancy to rural MDs of project sites using by remote consultation system. The medical professionals 
were used Yahoo text chat and Voice Call for contact to Obstetric (OB) consultant (Appendix 12). Also, the medical professionals used 
cellphone for contact to the OB consultant. 

Project team was announcing online meeting every month from January to October, 2010(Appendix 13). MDs, OB consultant, IT specialist 
and project staffs were participated in this meeting. OB consultant was giving advice on maternal health care and the medical professionals 
discussed on maternal health issues. Also, they asked about any problem software or hardware problems from IT specialist. The medical 
professionals were contacting to OB consultant any time in intervention period when they needed help or advice. OB consultant was helping 
to MDs for make decision on managing pregnancy and childbirth (Appendix 14). Mostly, those cases were in emergency, MDs often used 
cellphones to contact Ob consultant. The project team had used ―Managing complication in pregnancy and childbirth‖ book of WHO and 
Managing childbirth video lessons for maternal health education as main manual. PDF versions of the book in Mongolian and English and the 
video lesson were available on the project website 
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April- December, 2009 

Pre-consultation period 

January, 2010 - November, 2010 December, 2010 -March, 2011 

Evaluating period Consultation period 

Conducted Pre-KAP surveys 
Conducted Needs Assessment 
 surveys 
Developed training materials 
Developed Remote consultation 
 software 
Provided equipment to the rural 
 hospitals 
Organized the training for the 
 rural MDs 

 
 
 
 

Provideded the E-learning materials 
Gave the consultation 
 Entered maternal health data 
  Kept the internet connection in 
 project sites 
Kept to equipments (laptops, 
 desktop, internet modem and 
 others) 

Conducted Post-KAP surveys 
Collected indicators of 
 maternal health care service 
Evaluated the project 
 intervention 
Wrote the Final report of 
 the project 

In project implementing period, ITCS Company was IT partner on the project. ITCS Company 

was responding function of the equipment on the project sites and remote consultation system. 
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In Philippines 

The two (2) year project was divided into several activities that include: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Set up respective teams in each country 

 Initial equipment purchase (computers, web cameras) 

 Development of software for consultation system 

 Questionnaire 
development 

 Focus group discussion guide development 

 Conduct of Focus Group Discussion/Training Needs Assessment 

 Training manuals preparation (design and production) 

 Training material translation and transcription 

 Training for rural physicians (software and use of common ICT tools) 

 Software deployment and testing 

 Questionnaire pre-
testing 

 Data collection (pre intervention) 

 Data entering, analyzing and reporting 

 Consultation 
period 

 Data collection (post intervention) 

 Data entering, analyzing and reporting 

 Writing of Final report 

3.7 REVIEW OF RC IMPLEMENTATION (FEBRUARY 2009 – JANUARY 31 2010) IN PHILIPPINES 

1). Set up research team in February 2009 

The Philippine RC Team had 4 staff on board: the Lead Researcher, one (1) full-time research assistant 

responsible mainly for Nueva Vizcaya implementation, one (1) part-time researcher responsible in 

coordinating activities at Quezon, Quezon, and one (1) part-time finance officer. 

2). Conducted site visit to arrange Memorandum of Agreement (MOA) with Project Sites (Nueva 

Vizcaya and Quezon) in April – June 2009 

The research team have conducted site visits following commencement of Phase 2 implementation. The 

objectives of the visit were to re-orient the Project Sites on some improvements in the Protocol, re-assess 
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the equipment needs, identify areas needed to establish remote consultation, and to re-assess internet 

connectivity status. (Minutes of Site Visit report see Appendix 16: Site Visit Report April – June 2009). 

3). Initial equipment purchase in May and June 2009 

The following equipments were purchased following canvassed of prices (For the List of equipment 

purchased see Appendix 17). Equipment were delivered to respective municipality units by arrangements. 

The equipment intended for Quezon was picked up by their Municipal Mayor at MDFI office. Equipment 

for Kasibu on the other hand, was picked up by the representative of the Province's Community e-Center. 

Below are photos of handing-over equipment to Quezon Municipal Mayor Crispin Clacio at MDFI office: 

Fig. 3.6 Hand-over of equipment to Quezon Municipal Mayor Crispin Clacio, with MDFI 

Dir. Dr. Angelo Ramos. 

Exec. 

4). Finalized Focus Group Discussion (FGD) Guidelines in May 2009 

Our Project Leader in Mongolia, Dr. Amarsaikhan, have shared the FGD guidelines (See Appendix 18: 

FGD Guidelines) with the Philippine team. In May, the Philippine Team have reviewed the contents of 

the FGD by having it pre-tested in both Quezon and Kasibu. Some changes have been made to the FGD 

Guide from the feedback of the testers. 
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5). Conducted Computer Training Needs Assessment and e-readiness assessment in June and July 2009: 

We have also conducted Training Needs Assessment (TNA) on Staff Computer Literacy in Kasibu and 

Quezon. The following were the summary of the TNA: 

Nueva Vizcaya: 

The computer literacy assessment aimed to determine the level of knowledge and skills was administered 

to twenty-one (21) staff from the Rural Health Unit (RHU) and Kasibu Municipal Hospital (KMH). There 

were sixteen (16) RHU respondents and 5 KMH respondents. Of the 21 respondents, only one (1) is male. 

Respondents belonged to the following age brackets: 

Age Brackets 

31-35 

         6 respondents 

36-40 

    4 respondents 

41-45 

    5 respondents 

46-50 

    3 respondents 

51-55 

      1 respondent 

Assessment result showed that eighteen (8) out of the twenty-one (21) respondents has zero knowledge on 

computer. Only three had basic computer knowledge and skills. All of the respondents stated that they 

were very much willing to undergo computer literacy training in order to improve their computer 

competencies and to effectively perform their tasks. 

Quezon: 

Five (5) RHU staff have responded to PC Literacy Needs Assessment in Quezon RHU. The RHU has 7 

regular all-female staff. The staff's ages ranges from as young as 30 years old. Most of the respondents (4) 

were from age 45-55 years old. 

All of the staff have experienced attending PC training, mostly in 2007, when the RHU had implemented 

Community Health Information Tracking System (CHITS) program (nonfunctional since 2008). Although 

they had experienced learning the use of computer, most of them stated that they had forgotten what they 

have learned as many of them did not use PC most often. All of them wanted to have refresher Computer 

skills training. 

TNA questionnaires were also sent to Alabat Island District Hospital and Gumaca District Hospital 

personnel. These two hospitals were identified as referral units in Quezon. Most of the staff who have 

responded to the questionnaire had Zero to Basic level computer skills. The result of the TNA became the 

basis in designing the content of the Basic Computer Literacy Training. Summarized results of TNA to 

both hospitals were: 
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Gumaca District Hospital: 7 participants, 1 male. 40 and above, all with no prior knowledge of computers. 

Alabat Island District Hospital: 6 participants, 1 male. 40 and above. Only 1 with beginning knowledge 

(knows how to open/close computer), the rest have no prior knowledge. 

6). Organizational e-Readiness Assessment Tool for Managers/Administrators of Health Institutions and Health Providers: 

The organizational e-Readiness assessment tool for managers/administrators of health institutions and 

health providers was individually administered to the MHO and staff and the chief of hospitals to assess 

their organizational e-readiness. The tools were collected and was sent to Aga Khan University (AKU) for 

analysis. 

7). Training Manuals Preparation June and July 2009 

In June and July, the Team had negotiated with the provinces' Integrated Maternal and Child Health Unit 

for a possible conduct of Maternal Health Training for Midwives. The consultancy discussed involved the 

conduct of Training Needs Assessment, designing of the Training Course and the actual conduct of the 

training. Initial contents of the Terms of Reference (TOR) have been discussed and plans had been 

identified. 

With regards Computer Literacy Training, a course design have already been drafted, training manuals 

compiled and local trainers identified. 

The Team had also started collecting soft copies of Maternal and Neonatal Health resources, from World 

Health Organization (WHO) library for installation in RHU Midwife Netbook. 

Training materials translation 

Translations of materials was also planned after the administration of MNCH Training Needs 

Assessment. Only specific topics or materials was identified for translation as most of the midwives are 

comfortable in the English language. 

Software development negotiation for Remote Consultation System started in June 

MDFI have contracted the TRITABTECH, a company that was established by one of UP National 

Telehealth Center's CHITS software developer, to develop the electronic maternal health record of both 

Kasibu and Quezon. The software agreed for implementation was a customized one according to context 

of the area. The digitization of Maternal Health Record had hoped to systematize the data gathering 
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process of the RHUs, improve their decision-making process and for faster transfer of information 

supporting referrals and remote consultation system. 

8). Installation of computers and Internet Connectivity Availability July 2009: 

The equipment, consisted of 7 units of Neo Vivid Netbooks was distributed to Kasibu RHU in August 

(see sample of Neo Vivid Netbook photo): 

The RHU also received 3 units SmartBro USB Internet Modem and 3 units Globe USB Internet Modem 

for wireless internet connectivity. During that period, despite the Municipality's effort to complete the 20 

interested internet subscriber's list for SMART, the Telecommunications Company involved was still 

undecided to set up the SmartBro Antenna. During the installation and turn-over of computers, The 

Team tested the use of Smart and Globe Wifi Internet using the USB Modem. It was found out that 

there was a signal but weak, only capable of running 2G speed (GPRS/EDGE). With this status, the 

RHU may encounter difficulties in sending emails to Nueva Vizcaya Provincial Hospital (NVPH) 

and the Veterans Regional Hospital (VRH), the identified referral sites of Kasibu RHU. 

The KMH, VRH and NVPH had also received 1 unit desktop computers complete with audio and 

video peripherals. KMH had also received 1 unit mobile phone for communication, as internet in 

the hospital was not possible. VRH and NVPH had internet connection and albeit slow, these 

agencies can communicate with each other’s computers using internet's email, Yahoo Messenger 

(YM) and Skype's chat. It was reported that mostly in day time, internet tends to be very slow, and 

VOiP cannot be accessed. 

Quezon RHU on the other hand had received 3 units Neo Vivid Netbooks, 1 unit Desktop (with Auto 

Voltage Regulator, high resolution web camera and headphone set) 1 unit printer, 1 unit scanner and 8- 

port ethernet cable and 1 bundle (300 meters) cable wires. The equipment was installed at the RHU. The 
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Team had also assisted in the installation of internet cables. Six (6) units of computers (2 units desktops, 3 

units netbooks and 1 laptop, of which 4 units were from PANACeA project and 3 were the RHU's old but 

still functional equipment) were connected to the main internet using the wired cabling. 

The RHU was able to get connected to the internet thru its local provider SANTELCOR. 

SANTELCOR boasts up to 1mbps signal strength but actual download and uploading time of the 

RHU's internet was only the following: Uploading time: 0.32MB/sec and downloading time: 

0.28MB/sec using speedtest.net. The testing was done in the morning. Programs like Yahoo 

Messenger with voice and SKYPE was tested. Yahoo Messenger with voice performs better that 

SKYPE in the RHU's internet set-up. 

Two of the referral sites, namely the Gumaca District Hospital located in the Quezon mainland and the 

Alabat Island District Hospital also received each 1 unit desktop with Auto Voltage Regulator, high 

resolution web camera and headphone set. The two referral sites also installed wireless internet 

connection, as this was the only available internet service provider in their respective area. 

The Team has also coordinated the drafting of internal policies for use, handling and management 

of the equipment. It was to ensure that these equipments will last for a longer period of time. 

9). Computer Literacy Training August and October 2009 

The two Project Sites staff had undergone Basic Computer Literacy in August for Kasibu and October 

for Quezon. There were 2 batches of training that was conducted in Kasibu. The Kasibu participants were 

the RHU midwives and nurses and health staff of the Municipal Hospital. Three batches were conducted 

for Quezon. One batch for Gumaca Hospital Personnel, 1 batch for the Alabat Island District Hospital 

staff and 1 batch for Quezon RHU staff. The training was conducted in 3 consecutive days. 

The training covered 4 modules which were as follows: 

 

 

 

 

Module 1: Introduction to Computer and its operating system; 

Module 2. Introducing Word processing 

Module 3: Introducing Spreadsheet 

Module 4: Introducing e-mail and the Internet 

The training maximized methodologies such as input discussion, visual presentations and hands on 

exercises to ensure that expected knowledge and skills were absorbed by the participants. After each 
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exercise, the resource person encouraged each participant to an open forum where questions and 

clarifications were entertained. The trainings culminated with brief evaluation and closing ceremony. 

Right after the training, the three sites in Quezon created their e-mail and YM addresses and had an 

exchange addresses with their respective RC participant institutions and with Molave Development 

Foundation. Participants in Kasibu however was not able to effectively utilize internet due to connectivity 

issues. 

A total of 18 staff out of 21 staff assessed were trained in Kasibu and 19 staff trained in all in Quezon. For 

a copy of Basic Computer Literacy Training Course Photo-documentation, see Appendix 19: Basic 

Computer Literacy Training Course Photo-documentation. 

10). Conduct of KAP Focus group discussion with RHU clients and midwives in August and October 2009 

In August, the RC Instrument FGD for Midwife was conducted in Quezon RHU. Five of the midwives 

directly involved in the RC project participated in the FGD KAP interview. The Rural Health Doctor had 

resigned in the early quarter of 2009. The RHU was run by the chief midwife acting as the Officer-in- 

charge. 

The following were the staffing of RHU Quezon in June 2009 – August 2010: 

o 

o 

o 

o 

o 

o 

Rural Health Doctor (Medical Doctor/General Practitioner) – 0 

Rural Health Midwife – 5 

Rural Sanitary Inspector – 1 

Rural Health Dentist (Part-time) – 1 

Administrative Staff (on maternity leave during the time of FGD conduct) – 1 

The FGD was also conducted in Kasibu in October participated by 11 midwives and 1 Rural 

Health Doctor. 

11). Installation of CHITS software and Software evaluation/testing in Kasibu and Quezon in October 2009 to February 2010 

In September of 2009, the Community Information Tracking System (CHITS) (for contents of CHIT 

software, please see Appendix 5: CHITS Software Contents) was installed in 7 netbooks and 1 desktop in 

Kasibu. The software modification and installation was contracted to TriTabTECH, the National 

Telehealth Center's Technical Support Services. Mr. Alison Perez, the TRITABTECH's representative 
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worked together with MDFI's Project Assistant, Lhynn Joy Fabay, in installing Linux Operating System 

in these computers. They have also worked on starting customization of the CHITS Maternal Health 

Module. 

In October, CHITS have been installed in 3 netbooks, 1 laptop and 1 desktop in Quezon. Quezon RHU's 

computers have also been installed with Linux Operating Systems. 

For both RHU, CHITS should be customized that it will work on both online and offline modes. 

In November to January, software customizations was underway. It was expected that at the first months 

of January, CHITS software have been customized, pre-tested and ready for launching. Meanwhile, local 

research assistant in-charge for Kasibu maintained coordination with Kasibu RHU and with the identified 

referral hospitals. Preparations regarding Training were coordinated with the Provincial Offices in Nueva 

Vizcaya. 

By the middle of January, the software to be used for the project has not been ready. The external 

consultant assigned to do customization was involved in a province-wide project implementation and 

cannot handle the requirements of the RC Project's software customization, hence, the project was left to 

decide to look for an alternative software. It was during the PANACeA Annual Meeting in Bangkok that 

RC Philippine Project explore the use of THIRRA software developed by a co-PANACeA Researcher, 

Jason Tan Boon Teck. 

3.8 CURRENT IMPLEMENTATION STATUS: 1 FEBRUARY 2010 TO 31 MARCH 2011 

1). Exploration of New Software with a PANACeA Team Member in Bangkok 

The PANACeA Annual meeting that occurred in February 2010 in Bangkok alloted a 2-day training on 

the use of Free and Open Source Software (FOSS), particularly on the use of OpenMRS. Jason Tan Boon 

Teck, a co-PANACeA colleague, was also in the training. It was in that venue that I have asked assistance 

on whether he can assist me in choosing an appropriate software, preferably open source, to be used in the 

RC Project. Upon hearing the RC's requirements, he stated that the Project might consider THIRRA as its 

electronic health record. Jason and the Project then managed to come up with the plan to visit the 

Philippines and assess the Philippine Project site's requirements. April was the ideal time of Jason visit 

that this Project have agreed. 
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Jason's visit was not able to push through however in April. During this time, release of tranche from 

AKU have not arrived. It was suggested that both the areas have to be prepared. The Project Team spent 

time in configuring the equipment in 2 sites, shifting all equipment from older to newer version of Linux 

Ubuntu for Netbooks and desktops for the identified referral sites (NVPH and VRH in Nueva Vizcaya 

and Gumaca District Hospital and Alabat Island District Hospital in Quezon). A local server was set in 

Quezon site. The server was installed with a Linux Debian Operating System. The whole preparation took 

until June 2010. 

In the middle of the year, the research assistant assigned in Kasibu reported some issues with the RHU 

management. She stated that the RHU Health Officer was difficult to access (she does not respond to calls 

or text messages), and often do not see her whenever she visited the site. (The site is a 2-hours drive from 

the Assistant's residence). The Team surmised that it must be due to slow implementation of the project. 

To encourage the RHU management's participation and bring back their interest in the project, the Team 

decided to conduct the THIRRA training and testing in Kasibu. Kasibu's area is more challenging than 

Quezon in terms of Information Technology infrastructure (internet is weak, using only GPRS), and the 

terrain is more difficult (mountainous that Quezon). It was assumed that customizing THIRRA using the 

more difficult site, installing the same System to a more improved site will be more easy, as lots of issues 

and problems might be addressed by then. 

The strategy did not work however. The RHU Health Officer have agreed to the arrangements, however, 

during the pre-training preparation visit, the RHU Health Officer again failed to meet with the Team and 

did not leave any information regarding the training and the preparation with her subordinates. She also 

did not respond to calls we did through her mobile phones. The Team conducted 2 more attempts to visit 

the site, but the same treatment was received by the Team. It was decided that THIRRA Training is to be 

conducted in Quezon, Quezon. 

2). THIRRA Software Installation Preparation in September 2010 

THIRRA Software installation and training in the Philippines was scheduled 3 times – in March, in July 

and in September. It was finally implemented on September 20 – 26, 2010 in Quezon, Quezon. 

Jason's visit had 3 purposes. One was to prepare the equipment for installation of THIRRA software for 

use during the training. During the preparation, he suggested what system to use for data storage and 

back-up. He also recommended purchase of additional equipment both in on-site (Quezon) and in the 

MDFI office. As data storage, Quezon had a Server set up in the RHU. THe Server was a desktop, with 

two identical hard disk, and peripherals like uninterrupted power supply (UPS) and an auto-voltage 
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regulator (AVR). Quezon has a problem experiencing power interruptions and voltage fluctuations. The 

peripherals will protect the Server from power outage and power surges that occurs in the island from 

time to time. To ensure that RHU data will have a back-up, an external Server was also installed in the 

MDFI office. The Server in MDFI office has the same components as that of Quezon Server. Sending 

RHU data to the external server found in the MDFI office is through the internet. Only the Project Team 

was assigned to access data sent through the Server. Both the Servers were password-protected. The two 

Servers were also used Debian as its operating systems. Both Servers were configured to have the 

THIRRA installed in the system. 

The second purpose of Jason's visit was to conduct the THIRRA training, contents of which will be 

discussed in the succeeding item, Conduct of THIRRA Training. 

The third part was to conduct a one-to-one intensive THIRRA administration and troubleshooting to the 

Team's technical assistant, Joy Fabay. Joy became Jason's alter-ego on THIRRA implementation here in 

the Philippines. Joy and Jason utilized Skype, Yahoo Messenger and Goggle Chat in communicating 

concerns and updates regarding THIRRA. (For a sample of communication flow between Joy and Jason 

regarding THIRRA, see Appendix 6: THIRRA Assistance via Google Talk). 

The THIRRA software implementation was configured to work both in online and offline mode. 

On September 21-23, RHU Quezon was trained on the use of THIRRA software. Seven (7) staff attended 

in the training. Breakdown of participants were: 1 Medical Officer, Dr. Paolo Medina, a very young and 

energetic newly-hired doctor; 1 Public Health Nurse, Ms. Ayra Dael, a newly-hired and young and 

enthusiastic nurse; 3 veteran Rural Health Midwives (RHM), Ms. Theda Sasot who used to be the RHU's 

Officer-in-charge, Ms. Aida Maningas, and Ms. Elena dela Cruz; and 2 RHM assistants, Ms. Chrissie 

Escobar and Ms. Rhona Canimo. 

The Training was done in the RHU main room, 3 whole days. Patients were seen by 2 sanitary inspectors, 

a midwife and a nurse. For emergency cases, Dr. Paolo had to e pulled out of the training session. 

Fortunately, there was no major emergency have occurred in the conduct of the 3-days training. 

The training was consisted of: 

 

 

3). THIRRA Training in Quezon (September 21-23) 
Introduction to Prima Care Doctor's Organization Malaysia 
Leveling of concepts on Remote Consultation 
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Use of THIRRA for Maternal Health and Maternal Health Referral System 

The THIRRA software contents and how to use them (THIRRA Module and Generic 

Engine Module - GEM) 

Walking through THIRRA 

Practice 

The 3-day training was kind of short and swift for the participants especially the midwives who are 

already above 50 years of age. However, those who are younger and who had easily understood the 

THIRRA concept partnered with the midwives in practicing the use of the software. 

As part of THIRRA familiarization, it was decided that the respective midwives who were responsible to 

use THIRRA using their Netbooks in their catchment areas will have to start encoding 2010 maternal 

health records into the system. They were paired with younger staff thus: Ms. Theda who is responsible 

for the 6 barangays of Poblacion and Barangay Sabang was paired with Chrissie Escobar; Ms. Aida 

Manigas, the midwife responsible for Barangays located in the Pacific Bay side (8 barangays) was paired 

with Ms. Rhona Canimo; and Ms. Elena dela Cruz, the midwife assigned in 8 barangays located in the 

Lamon Bay side was paired with the RHU's rural health nurse, Ms. Ayra Dael. They will be assisted to 

encode their maternal health patients on THIRRA on their Netbooks. Assistance to the Teams were 

provided online by the Team's IT Technical Person, Ms. Joy Fabay. 

4). THIRRA Software Testing October - January 

The months of October to January was allocated for the customization and improvement of the contents 

of the THIRRA Maternal Health Module. While Jason and Joy were conducting the THIRRA 

adjustments, the midwives have started encoding their patients in their Netbooks. They have brought with 

them their Netbooks in their respective sites. Continued support was provided to the RHU during these 

months. One of the issue that have slowed down the adoption of THIRRA was the site's internet 

connectivity. The following were the issues that have been documented during THIRRA testing: 

 

 

Bandwidth availability in both areas limited the Team's implementation of electronic 

health record and communication that supports RC 

Even the program designed to work in an offline mode still required a certain bandwidth 

to be able to use effectively 
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 Bandwidth distribution in the Philippines is not as what it is (capacity) advertised by the 

Telcos. The further you are from the center, the lesser bandwidth you can get. 

Sticks or dongles, a highly advertised mobile internet devise that can be used ―nation- 

widest‖ do not really provide satisfactory service. 

Meantime, Kasibu in Nueva Vizcaya have finally dropped its interest in implementation. Since it is 

nearing the final quarter of the implementation, MDFI decided to conduct an exit interview as well as a 

case study of why RHU had lost its interest in the project. An exit interview was scheduled by Kasibu 

Municipal Health Officer in January, unfortunately when the staff confirmed the date, the MHO 

postponed the interview at a later date. The Team could not conduct the interview on the date proposed as 

the term of the local assistant had already terminated. Thus, exit interview and case have not been 

conducted as of reporting period. 

Contents of the THIRRA software was finalized in late January. For contents of the THIRRA for 

Maternal Consultation please see Appendix 7 and 8: THIRRA Content on Slide and THIRRA Electronic 

Health Record Manual. 

5). Entry of Participants and CURRENT STATUS 

Currently, THIRRA have been encoded 201 maternal health patients (Poblacion = 95 patients, Pacific 

Bay Side = 49 patients and Lamon Bay Side = 59 patients). Quezon RHU is using the THIRRA Version 

0.19.12 Build 202. They have also created referrals to Gumaca District Hospital. The following is the 

screenshot of referral: 

Fig. 3.7 Screenshot of incoming referrals 
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The following are sample of referrals sent via e-mail to the RHU Health Officer Dr. Paolo Medina from 

the barangay using the Netbook's camera to take the patient's picture of the referred condition: 

Figures 3.8 Picture of patient's condition referred to Medical Officer 

Jason and the Team still continuous to improve the THIRRA System particularly on its synchronization 

features. The Team is still continuing its support as of reporting time. 
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The following is the diagram of RHU referral system and the status of THIRRA implementation: 

Fig. 3.9 Status of THIRRA implementation in RC RHU Referral System 

THIRRA is currently used in the village in an offline mobile mode as internet connection is currently not 

available. The data is stored on the mobile device such as a netbook supplied to the midwife. The midwife 

synchronizes the data with the main server when they can have access to the internet of when they return 

to the Rural Health Center. 

The THIRRA System strengthened the existing manual referral process of the Rural Health Unit. Data 

from the village stored in the computer is sent to the web when a midwife refers a patient to the RHU or 

to the District Hospital. RHU or District Health Personnel access the patient record for decision-making. 

The RHU doctor or District Hospital Personnel writes feedback report on the patient's database and sent 

back to the midwife. This way, midwife can continue the care provided to the patient. 

By integrating THIRRA System in the current health care implementation in the rural areas, the 

RHU was able to have improved ICT infrastructure for tele-consultation and referral between its 

Barangay Health Stations and referral sites such as District Hospitals. It also help increased the 

computer skills of its rural health workers in order to effectively utilize and manage the system. It 

also helped improve the knowledge and skills of Rural Health Personnel in delivering services 

such as maternal health 
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4.  EVALUATION OF THE PROJECT INTERVENTION 
The Studies on evaluating intervention of RC project 

The Project team has done following studies and exams and used them to evaluate the results of the 
intervention of RC project: 

1. Post-KAP surveys on maternal child health care, and risk factors of pregnancy 

2. Results of Objective Structured Clinical Examination among maternal health care providers in the 

project sites 

3. Interview of the project partners in project 

4. Results of Computer literacy test 

5. Initial Post-Assessment Results ( in Philippines ) 

In Mongolia 

4.1 The survey on maternal child health care and risk factors of pregnancy 

Purpose of these surveys evaluate to results of the PC project intervention in Mongolia. The surveys were 

conducted after the project intervention period. 

Study materials were collected 1st Nov, 2010 to 1st Dec, 2010 from maternal health care providers in 

Yesunbulag of Gobi-Altai aimag, Tugrug sum, Sumber of Gobisumber aimag, Shiveegobi sum and 

Mandal sum of Selenge aimag, Sainshand of Dornogobi aimag, Urgun sum which evaluating intervention 

of ―Improving maternal health care by using ICT project‖ was implemented. There were 23 health 

providers in control group, 27 in case group, sum total 50 health professionals were participated in present 

research (Table 4.1). 

Table 4.1 Number of health professionals who participated in the study 

Project sites 
Tugrug 
Yesunbulag 
Shivee Gobi 
Sumber 
Mandal 
Urgun 
Sainshand 

Midwife 
Number 
5 
6 
1 
3 
13 
- 
2 
30 

Medical doctor 
Number 
2 
6 
2 
2 
3 
2 
3 
20 

Total 

7 
12 
3 
5 
16 
2 
5 
50 

27 

Intervenion group 

23 
Control group 

Total 
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                Maternal health care providers’ knowledge level on maternal health 
                              care and risk factors of gestational period 
General physicians and obstetrics 

83.3 percent of case group, 62.5 percent of control group had answered it should be examined at least 7 

times during normal gestation, which it has increased percentage compared to pre intervention survey 

result (case-63.6%, control-50.0%) of project. 

Results of knowledge about danger signs in pregnancy are showed that decreased percentage in control 

group and increased in case group compared with pre intervention survey result of project (Figure 4.1). 

Figure 4.1 Knowledge on danger signs of pregnancy (pre and post intervention) 

Control group, before 

100% 100% 
90% 

87.50% 70% 

Control group, after 

100% 

Case group, before 

100% 100% 

Case group, after 

100% 100% 
91.70% 90% 

Vaginal bleeding Severe headache Dizziness and blurred vision 

Physicians‘ knowledge about the importance to earlier initiation of antenatal care is increased in case 
group comparing with result of pre intervention survey. Whereas there have decreased knowledge about 
importance to develop interpersonal relationships between health care providers and a pregnant woman 
and knowledge about other benefits to early initiation of antenatal care have increased in control group 
(Table 4.2). 

Table 4.2 Physicians‘ knowledge about the importance to early initiation of antenatal care (pre and post 
intervention) 

Preventing and Screening and Screening 
treating anemia treating syphilis factors in 
                                  pregnancy 

  risk Managing chronic 
earlier diseasesand 
        preventing 
        complications 

9 
75.0% 

7 
87.5% 

11 

91,7 
8 
88,9 

Todevelop 
interpersonal 
relationships between 
health care providers 
and a pregnant woman 

10 
83.3% 

6 
75.0% 

12 

100% 
3 
33,3% 

Case group 
Pre 
intervention 
survey 

Post 
intervention 
survey 

% 

Control 
group 

Case group 

% 
Control 
group 

% 

8 
66.7% 

4 
% 50.0% 

12 

100% 
6 
66,7% 

8 
66.7% 

4 
50.0% 

12 

100% 
8 
88,9% 

9 
75.0% 

6 
75.0% 

11 

91,7% 
7 
77,8% 
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Physicians‘ knowledge on first contact with pregnant woman was increased in both groups comparing to 

the pre intervention survey, which it has increased percentage of answers such as to do physical 

examination, to provide with laboratory test, and to promote woman‘s health (Figure 4.2). 

Figure 4.2 Physicians knowledge on first contact with pregnant woman 

Case group, before 

100% 100% 100% 100% 

Case gorup, after 

91.70% 

Control group, before 

100% 

75% 

Control group, after 

83.30% 

58.30% 
60% 81.80% 

87.50% 
90% 

87.50% 90% 

50% 

   To collect 
comprehensive 
  information 

To do physical 
 examination 

To provide with 
laboratory test 

To promote women’s 
       health 

        All physicians of case group were considered it should be done general physical examination and 
measuring blood pressure in first trimester of pregnancy, in the pre intervention survey. And in the post 
intervention survey, they answered the same. Whereas 87.5% of control group physicians were answered 
blood pressure should be measured in the pre intervention survey, it has increased up to 90% in the post 
intervention survey. 
        Comparing the knowledge on second and third trimester examination of pregnancy, case group‘s 
physicians‘ knowledge was slightly decreased on clinical signs of anemia, fetal well-being, using fetal 
movements, blood pressure measurement, and uterine fundal height. Whereas control group‘s physicians‘ 
knowledge was improved in answers such as measuring uterine size (external examination), fetal well- 
being, using fetal movements, blood pressure measurement, and uterine fundal height (Table 4.3). 

Table 4.3 Physicians‘ knowledge on second and third trimester examination of pregnancy (pre and post 
intervention) 

Clinical signs 
of anemia 

Case group 

Pre 
intervention Control 

group 

Case group 

Control 
group 

N 

% 

N 

% 

N 

% 

N 

% 

10 

83.3% 

7 

87.5% 

5 

45,5% 

5 

50% 

Uterine size 
(external 
examination) 

11 

91.7% 

6 

75.0% 

11 

100% 

8 

80% 

Fetal well-being, Measurement of Measurement of 
using fetalblood pressure uterine fundal 
movementsheight 

11 

91.7% 

5 

62.5% 

9 

81,8% 

7 

70% 

12 

100% 

6 

75.0% 

10 

90,9% 

8 

80,0% 

12 

100.0% 

7 

87.5% 

10 

90,9% 

9 

90% 

Post 
intervention 
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Studying the knowledge level on promoting maternal health of participated physicians and comparing 

with the results of pre and post intervention survey, whereas case group‘s knowledge level has improved, 

but it has decreased in control group. (Table 4.4) 

Table 4.4 Physicians‘ knowledge on (pre and post intervention) 

To give nutritional To give advice 
adviceof rest, hygiene 
                    and safer sex 

To provide with 
information 
about family 
planning and 
child spacing 

8 

66.7% 

6 

75.0% 

8 

80% 

7 

70% 

Counseling on 
newborn care, 
including 
breast-feeding 

12 

100.0% 

4 

50.0% 

9 

100% 

7 

70% 

Counseling on 
referral hospital, 
transportation 
and blood 
transfusion 

5 

41.7% 

3 

37.5% 

6 

80% 

2 

20% 

Case group N 

Pre intervention 
% 

Control 
group 

N 

% 

% 

Control 
group 

N 

% 

12 

100.0% 

8 

100.0% 

10 

100% 

9 

90% 

12 

100.0% 

8 

100.0% 

10 

100% 

9 

90% 

Post 
intervention 

Case group N 

Comparing pre and post intervention survey results on knowledge about leading causes of 

maternal mortality, case group‘s knowledge has improved and control group‘s average knowledge has 

decreased (Figure 4.3). 

Figure 4.3 Leading causes of maternal mortality 

Control group, before Control group, after Case group, before Case group, after 

100% 100% 

54.5% 

25.0% 

100% 100% 

Anemia Pre-eclampisa/eclampsia Recurrent urinary tract 
      infections 

     36.4% 
25.0% 

8.3% 

Acute unrinary tract 
     infection 

36.4% 

Physicians‘ knowledge on basic signs of pre eclampsia, which is the leading cause to maternal 

mortality, case group‘s knowledge has improved and control group‘s knowledge has decreased (Figure 

4.4). 
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Figure 4.4. Physicians‘ knowledge on basic signs of pre eclampsia 

Control group, before 

100.00% 100% 
83.30% 

62.50% 
50.00% 

58.30% 

Control group, after 

100.00% 

Case group, before Case group, after 

100.00% 

Elevated blood pressure in third trimester Mild headache in second trimester of pregnancy 

All physicians who participated in pre and post intervention survey, answered pregnant woman with 

diastolic pressure measured 100 Hg and above, or with headache, blurred vision, edema, and convulsion 

should immediate to referral hospital. And this kind of knowledge of physicians is satisfactory. 

Comparing with the knowledge on potential risk factors for the complication of pregnancy, however 

control group‘s physicians‘ knowledge has improved; case group‘s physicians‘ knowledge has decreased. 

Case group‘s physicians‘ knowledge has decreased which very young maternal age, extreme social 

distribution or deprivation and abnormal position of fetus are the risk factors to the complication of 

pregnancy (Figure 4.5). 

Figure 4.5 Physicians‘ knowledge on potential risk factors for complication of pregnancy 
                              (Pre and post intervention) 

Control group, before Control group, after 

91.6% 

Case group, before Case group, after 

100.0% 100.0% 100.0%100.0% 
                              91.7%90.0%87.5%           83.3% 

75.0%72.7%70.0% 
     80.0% 
62.5% 

83.3% 
  63.6% 

Poor obstetric history Very young maternal age Extreme social distribution Abnormal position of fetus 
                              or deprivation 

Midwifes 
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Midwifes‘ knowledge on danger signs of pregnancy has improved comparing to pre intervention survey. 

All midwifes of case group were answered correctly to the question about danger signs of pregnancy. 
(Figure 4.6). 

Figure 4.6 Midwifes knowledge on danger signs of pregnancy (pre and post intervention) 

Control group, before Control group, after Case group, before Case group, after 

86.70% 
100% 100% 100% 

66.70% 75% 
93.30% 100% 93.30% 

83.30% 
93.30% 100% 

Vaginal bleeding Severe headache Dizziness 

Knowledge on early initiation of antenatal care had improved by post intervention survey result. 

Comparing with two groups, case group have more knowledge than control group (Table 4.5). 

Table 4.5. Midwifes knowledge on early initiation of antenatal care 

Preventing and Screening and Screening risk factors 
treatingtreating syphilis and with medical 
anemiaconditions that can be 
                                 best addressed in 
                                 early pregnancy 

Case 
group 

Pre 
intervention 

N 
% 

13 
86.7% 

9 

60.0% 

9 

90% 
11 

91,7% 

12 
80.0% 

7 

46.7% 

8 

90% 
11 

91,7% 

15 
100.0% 

15 

100.0% 

10 

100% 
11 

91,7% 

Managing medical 
conditionsand 
complicationsof 
pregnancy 

13 
86.7% 

9 

60.0% 

9 

90% 
9 

75% 

Todevelopof 
interpersonal 
relationships between 
health care providers 
and a pregnant woman 

15 
100.0% 

8 

53.3% 

8 

100% 
9 

75% 

Control N 
group 
        % 
Case 
group 

N 

% 
Control N 
group 
        % 

Post 
intervention 

Examining knowledge on physical examination of third trimester, all midwifes have answered general 

physical examination should be done. Percentage of answer measuring blood pressure has elevated up to 

100% in post intervention survey, which it was 93.3% in the pre intervention survey in case group. It has 

decreased from 86.7% in pre intervention survey to 75% in post intervention survey in control group. 

Knowledge on promoting pregnant woman‘s health has increased in both groups. Comparing with two 

groups, case group‘s knowledge has increased more than control group (Table 4.6). 
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Table 4.6 Midwifes knowledge on promoting pregnant woman‘s health (pre and post intervention) 

PreventingScreening Screeningrisk Managing 
and treating and treating factors and with medical 
anemiasyphilis medical conditions conditions and 
                          that can be best complications of 
                          addressed in early pregnancy 
                          pregnancy 

Case 
group 

N 

% 

N 

% 

N 

% 

N 
% 

15 

100.0% 

10 

66.7% 

10 

100% 

11 
95,5% 

14 

93.3% 

13 

86.7% 

9 

90,0% 

11 
91,7% 

13 

86.7% 

11 

73.3% 

10 

100% 

9 
75% 

12 

80.0% 

10 

66.7 

10 

100% 

11 
91,7% 

Todevelopof 
interpersonal 
relationships between 
health care providers 
andapregnant 
woman 

6 

40.0% 

6 

40.0% 

9 

90% 

5 
41,7% 

Pre 
intervention Control 
             group 

PostCase 
intervention group 

Control 
group 

Case group‘s knowledge on leading causes of maternal mortality has increased. Control group‘s 

knowledge on pre eclampsia and eclampsia are one of leading cause of maternal mortality has decreased 

and knowledge on other causes of maternal mortality have improved (Table 4.7). 

Table 4.7 Midwifes‘ knowledge on leading causes of maternal mortality (pre and post intervention) 

Anemia 

Case group N 

Pre 
intervention Control 
             group 

% 

N 

% 

3 

20.0% 

6 

40.0% 

5 

50% 

6 

54,5% 

Pre eclampsia/ 
  eclampsia 

15 

100.0% 

14 

93.3% 

9 

100% 

10 

90,9% 

Chronic urinary 
 tract disease 

0 

0% 

1 

6.7% 

2 

20% 

2 

18,2% 

Plural gestation 

2 

13.3% 

2 

13.3% 

1 

20% 

3 

27,3% 

PostCase group N 
intervention 
                        % 

Control 
group 

N 

% 

Knowledge on basic signs of pre eclampsia has improved in case group, and has decreased in control 
group (Figure 4.7). 
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Figure 4.7. Knowledge on basic signs of pre eclampsia (pre and post intervention) 

Control group, before Case group, before Control group, after Case group, after 

93.30% 86.70% 

54.50% 

100% 

45.50% 

100% 

40% 33.30% 

Elevated blood pressure in third trimester of pregnancy Mild headache in second trimester of pregnancy 

All midwifes had answered pregnant woman with diastolic pressure 100Hg and above, and or headache, 

blurred vision, edema, convulsion should refer to the hospital. This result has improved comparing with 

pre intervention survey result. Both group‘s knowledge on risk factors to complication of pregnancy has 

improved (Figure 4.8). 

Figure 4.8 Midwifes knowledge on risk factors to complication of pregnancy 
                       (pre and post intervention) 

Case group, before 

100% 100% 

case group, after Control group, before 

100% 
90.00% 

66.70% 

91% 
87% 

64% 

40.00% 

    90.00%87% 
80.00% 82% 

Control group, after 

93% 91% 

73.30% 

Poor obstetric history Very young maternal age       Extreme social 
distribution or deprivation 

Abnormal lie of fetus 

Maternal health care providers’ attitude to maternal health care and potential risk 

factors of complication of pregnancy 

General practitioners and obstetrics 

All physicians strongly agreed with younger pregnant women (15 year-old and below) claim more 
attention, care, and acumen from maternal health care providers. And this attitude same was in pre 
intervention survey. 
However 16.7% were not agreed, 50% were agreed and 33.3% of case group physician were strongly 
agreed with maternal and infant health depend from quality and scope of maternal health care. 87.5% 
were agreed and 12.5% of control group physicians were strongly agreed with above. 
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In case group‘s physicians have attitude which the quality of maternal and infant care not only depend 
from scope of maternal health care. 

All physicians have strongly agreed with high referring risk pregnant woman to the third level of hospital 
is crucial to prevent maternal mortality, and it was same in pre intervention survey. 
All participated physicians strongly agreed with introducing distant diagnosis and consultancy is very 
significant and cost-effective in rural communities and there is a real need to introduce it, and it was same 
in pre intervention survey. 

Midwifes 

All participated midwifes agreed with younger pregnant women (15 year-old and below) claim more 
attention, care, acumen from maternal health care providers. Comparing to the pre intervention survey 
result it has increased percentage (93.6%) of this answer. 

All midwifes were agreed with maternal and infant health depend from quality and range of maternal 
health care. Comparing with pre intervention survey percentage of acceptance has increased (96.5%). 

All participated midwifes strongly agreed with referral of pregnant woman who need advanced level care 
is important to prevent maternal mortality. 

Participated midwifes were strongly agreed with 93.3% of participated midwifes strongly agreed and 
7.7% were disagreed with introducing distant diagnosis and consultancy is very significant and cost- 
effective in rural communities and it has real need to introduce it to rural communities. 

Maternal health care providers’ practice on maternal health care and 
                     risk factors of pregnancy 

General physicians and obstetrics 
Comparing with pre intervention survey, percentage of providing pregnant women with minimum 
antenatal care such as tetanus toxoid immunization and iron and folic acid supplementation no in all cases 
has increased (Figure 4.9). 

Figure 4.9 Providing pregnant women with iron and folic acid supplementation 
                         (pre and post intervention) 

Control gorup, before 

58.7% 

    41.7% 
37.5% 37.5% 

            41.7% 
        37.5% 
    33.3% 
25.0%        12.5% 

    8.3% 
0.0%0.0% 

12.5% 12.5% 
    8.3% 
          0.0% 

Case group, before Control group, after case group, after 

25.0% 

8.3% 
    0.0%0.0% 

In all cases Mostly Sometimes Rarely no 
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All study participants provide pregnant woman with syphilis screening and give necessary advices which 
it has not changed comparing with pre intervention survey. 

And all physicians provide advices about nutritional, rest, hygiene and safer sex some mild signs of 
pregnancy, risk factors of pregnancy complication in all cases. 
Study physicians face fewer problems with professional knowledge, attitude and practice to provide 
maternal health care comparing to pre intervention survey. Comparing with two groups, control group 
encountering more problems with professional knowledge, skill and attitude (Figure 4.10). 

Figure 4.10 Encountering difficulties to provide antenatal care in terms of health providers‘ knowledge, 
             skill and experience in rural communities (pre and post intervention survey) 

Case group, before case group, after Control group, before 

61.5% 
66.7% 70.0% 

30.0% 

12.5% 
0.0% 0.0% 

Always 

0.0% 

Usually sometimes 

12.5% 
8.3% 

0.0% 

rarely 

12.5% 

 Comparing with pre intervention survey, possibility to get involved postgraduate training not changed in 
case group, but decreased in control group physicians (Figure 4.11). 

Figure 4.11. Possibility to get involve in postgraduate training (pre and post intervention) 

Control gorup, before 

50.0% 50.0% 

37.5% 

25.0% 

8.3% 

30.0% 

12.5% 

0.0% 

Yes No Difficult to answer 

16.7% 
8.3% 

0.0% 0.0% 

20.0% 

Case group, before 

58.3% 
50.0% 

Control group, after case group, after 

33.3% 

Do not know 

58.3% of case group, 60% of control group refers pregnant women who need advanced level in all cases. 

It has increased, comparing with pre intervention survey. 

Midwifes 
All midwifes were answered give advice how to choose birth hospital in all cases, which it has increased 
in control group, but not changed in case group. 
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Post intervention of the project, facing difficulties to provide antenatal care in terms of knowledge, skill 
and experience has decreased in case group, but almost not changed in control group (Figure 4.16). 

Figure 4.13 Encountering difficulties to provide antenatal care in terms of health providers‘ knowledge, skill and 
                     experience in rural communities (pre and post intervention survey) 

Control group, before 
Control group, after 

        80.0% 80.0% 
73.3% 
    66.7% 

Case group, before 
Case group, after 

6.7% 10.0% 
         0.0%0.0% 

    6.7% 
0.0%0.0% 0.0% 

13.3% 13.3% 
        0.0% 0.0% 

   13.3% 
6.7% 10.0% 

20.0% 

In all cases Mostly Sometimes Rarely no 

Possibility to get involve postgraduate training of midwifes has decreased in both groups. It shows that 
it‘s crucial to get involve midwifes of rural communities in the postgraduate and continuing education 
(Figure 4.13). 

Figure 4.13 Possibility to attend postgraduate training of midwifes 
                    (Pre and post intervention) 

Control gorup, before 

60% 

40% 

18% 20% 
6.70% 

Yes No 

0% 

40% 

Case group, before 

64% 60% 

Control group, after case group, after 

46.70% 

18% 

0% 0% 
6.70% 

0% 

20% 

Difficult to answer Do not know 

 

 

 

Conclusion 

 
It has increased knowledge on maternal health care and risk factors to pregnancy of maternal 
health care providers after implementing ―Improving maternal health care by using ITC‖ project. 
Comparing with two groups, case group‘s knowledge improved more than control group. 
Maternal health care providers‘ knowledge on benefits of early initiation of antenatal care, health 
promotion of pregnant woman, danger signs to pregnancy, potential risk factors to the 
complication of pregnancy, signs of pre eclampsia, and physical examination of pregnant woman 
have increased, and it has satisfactory level of knowledge in case group. 
Study participants strongly agreeing with maternal and infant health depends from quality and 
scope of health care, which this result has not changed from pre intervention survey. And attitude 
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on referring high risk group pregnant woman to the advanced care unit is important to prevent 
maternal mortality, has increased in administrative staffs, but not changed in physicians. 
Health care providers who participated to the study strongly agreed with introducing distant 
diagnosis and consulting in rural communities is very important and cost effective, and 
continuing usage of distant diagnosis and consultancy is very helpful to maternal health care. 
Advice on promoting pregnant woman‘s health had not changed in case group, but increased in 
control group. Providing iron and folic acid supplementation has increased in both group, 
especially in case group its increased more after intervention. Referring risk group pregnant 
woman to the advanced care unit has increased in both groups. 
Encountering problems in term of professional knowledge, skill and practice of study participants 
have decreased (more decreased in case group) after intervention of the project. Possibility to 
attend in postgraduate training has decreased in both groups( appendix 2). 

 

 

 

4.2. Objective structure clinical examination(OSCE) among maternal health care providers 

in the project sites 

Before start the RC project intervention, the project team was examined professional skills of 

maternal health care providers in the project sites. First Objective Structure Clinical Examination 

(OSCE) of the maternal health care providers was taken among 5, May-10, June, 2009. 

Second OSCE of the maternal health care providers was taken after intervention, in January of 

2011. An aim of the last OSCE was to evaluate to how the professional skill of medical doctors 

and medical workers changed who worked hospitals in the project sites. 

Dr.Yanjinsuren examined MD and medical workers as OSCE. She used the clinical cases of 

child birth and complication of pregnancy that developed by Department of Obstetrician and 

Gynecology of HSUM (Appendix 3). 

A following table shows changes of professional skill of maternal health care providers in the 

case and control group in intervention period of the project. Before intervention, difference of 

knowledge level of the medical professionals in the intervention and control group was 3.3%. 

After intervention, as OSC Examinations it was 16.9% and professional skill of the maternal 

health care providers of intervention group more increased than the medical professionals of 

control group (Table 4.8). 
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Table 4.8 Results of OSCE among maternal health care providers in project sites 

Name of 
doctor/health 
worker 

I. Intervention 
Aimag/Bag 

A.Suvdmaa 

P.Usukhbayar 

G.Munkhzul 

G.Togtokh 

S.Odontuya 

O.Oyun 

B.Odonchimeg 

Ts.Davaasuren 

B.Tugsjargal 

TOTAL for 
Intervention 
Aimags 

II. Control 
Aimag/Bag 

L.Lhagva 

N.Erdenetsetseg 

D.Jargal 

J.Maygmarsuren 

Ts.Dulamjav 

L.Zandansuren 

Total for Contol 
Aimages 

TOTAL for ALL 
SITES 

80% 

65% 

85% 

50% 

65% 

55% 

Average test scores 
66,6% 

Average test scores 
65% 

90% 

55% 

90% 

45% 

75% 

70% 

Average test scores 
70,8% 

Average test scores 
79,2% 

+10% 

-10% 

+5% 

-5% 

+10% 

+15% 

(average % change, 
+ or -) 
4,2% 
(average % change, 
+ or -) 
14,2% 

85% 

55% 

60% 

95% 

65% 

70% 

60% 

50% 

30% 

Average test scores 
63,3% 

95% 

85% 

55% 

95% 

60% 

90% 

85% 

80% 

60% 

Average test scores 
87,7% 

+20% 

+30% 

+15% 

+0% 

-5% 

+20% 

+25% 

+30% 

+30% 
                   20,2 % difference 
                   between intervention 
(average % change, & control aimags 
+ or -) 
24,4% 

Result in Knowledge 
test (pre- 
implementation) 

Result in Knowledge 
test (post- 
implementation) 

% change 
(+ or -) 

% difference between 
intervention & 
control aimags 

4.3 Interview of the project partners in project 

After intervention, researcher interviewed with doctors of the Govi-Altai and Govi-Sumber aimag 

hospitals. A purposed of this interview was to determine attitudes of medical doctor in project sites for 

ITCs uses in their daily work. 

The researcher interviewed with OB of Govi-Sumber as face to face and with OB of Govi-Altai as Yahoo 

messengers. Archive of Yahoo messenger attached in appendix 14. 
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The Remote Consultation Project had improved computer skill of medical professional of the selected 

rural hospitals as Computer Literacy Training. Also this project influenced for rural medical professionals 

to use a computer and an internet for their daily work and for improving knowledge. 

Before Training of Computer Literacy, I could not use a computer and internet. Training was interesting 

for me and other participants and it was easy to learn. After training, I learned many things such as how 

to use a computers; internet, text and voice chat or video calling. Now, I am using a computer for my 

daily work; improving my professional skill, learning to new treatment method 

Suvdmaa, Obstetrician of Govi-Altai province hospital 

As Results of the project activities, distanced hospitals and doctors are using e-health system through 

Remote Consultation System of RC project for maternal health care service. E-health system is giving 

opportunities for hospitals and pregnant women in distanced area to save money and time which spends 

for travel to city or central hospitals. The medical doctors believe to integrated system with internet 

connected computer and cell phone is more useful ant easy to access it. 

I use a Remote Consultation System 3-5 times in week. I watch Video Lesson and register pregnant 
women who under my monitoring using by Remote Consultation System. Also I was taking a consultation 
on pregnancy complication and high risk pregnant woman. RCS is very useful and save money and save 
time for us to use it in health care service in distance area. I use Yahoo messenger for contact to the 
Lecture of Obstetric. I mostly use voice call and text chat of Yahoo. Those are easy to use for me. I use my 
cell phone to contact to the lecturer when I cannot use the internet or emergency. 
                                                     Oyunaa, Obstetrician of Govi-Sumber province hospital 

The rural medical doctors work with high working load in morning or before 2 pm. So they use the RCS 

after noon or after 3 pm. The doctors took advices or consultation from obstetric consultation using by 

RCS when they need advice from obstetric consultant or they cannot make decision for child birth with 

complication or high risk pregnant. Chronic diseases of pregnant women are most frequently 

complication of maternal health in rural area during project intervention. 

Mostly, I access project portal site and RCSystem after noon. 3-5pm after rush hour of the hospital. I 

contact to the consultant of Obstetrics and take advice when I need advice or I cannot make decision for 

child birth with complication or high risk pregnant. In rural area, women with chronic diseases are 

making high risk pregnancy or pregnant with complication. 

Oyun, Obstetrician of Govi-Sumber hospital 
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The rural medical doctors agreed that Information and Communication Technology is need to their daily 

work and it will able to increase health care service in rural area. They believe to ICTs will one way to 

improve health care service and increase medical professional‘ skill and knowledge in distanced area. 

Internet connected computers easy to use for me to advices from far away on maternal health issues. If 

this project continues, I will glad. Because it is beneficial for rural doctors as many ways such as save 

distance education; remoter consultation; e-mailing… 

If this project covers many soums in my aimag, it will be help to improve health care service in rural 

area and to increase medical professionals skill and knowledge as post graduate training used by 

Distance education 

Suvdmaa, Obstetrician of Govi-Altai province hospital 

4.4 Results of computer literacy assessment 

In December 2009, Medical professionals of the project sites examined as computer literacy test. 

After the project intervention, the Medical professionals were examined as the test which 

included same contents in December of 2010. Computer literacy assessment test attached in 

appendix 10. Same test used for pre and post assessment. 

Following table shows results of the test and improvements of computer literacy of medical 

professionals of selected hospitals. After intervention, as evaluation test of computer literacy, 

medical professional‘s skills for using ICTs had increased in both groups. But, skills of medical 

professionals in intervention group more increased than control group (Table 4.9). 

 Table 4.9 Results of computer literacy assessment test among health care providers in project 
site 

Name of 
doctor/health 
worker 

I. Intervention 
Aimag/Bag 

A.Suvdmaa 

P.Usukhbayar 

G.Munkhzul 

G.Togtokh 

32% 

25% 

37% 

35% 

89% 

75% 

80% 

55% 

+57% 

+50% 

+43% 

+20% 

Result in Knowledge 
test (pre- 
implementation) 

Result in Knowledge 
test (post- 
implementation) 

% change 
(+ or -) 

11 % difference 
    between 
 intervention & 
control aimags 
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S.Odontuya 

O.Oyun 

B.Odonchimeg 

Ts.Davaasuren 

B.Tugsjargal 

TOTAL for 
Intervention 
Aimags 
II. Control 
Aimag/Bag 

L.Lhagva 

N.Erdenetsetseg 

D.Jargal 

J.Maygmarsuren 

Ts.Dulamjav 

L.Zandansuren 

Total for Contol 
Aimages 

TOTAL for ALL 
SITES 

39% 

42% 

25% 

59% 

33% 

Average test scores 
36,3% 

75% 

93% 

78% 

83% 

62% 

Average test scores 
76,6% 

+36% 

+51% 

+53% 

+24% 

+29% 

(average % 
change, + or -) 
40% 

32% 

25% 

37% 

35% 

39% 

42% 

Average test scores 
35% 

Average test scores 
35,6% 

80% 

55% 

65% 

62% 

52% 

70% 

Average test scores 
64% 

Average test scores 
70,3% 

+48% 

+20% 

+28% 

+27% 

+13% 

+28% 

(average % 
change, + or -) 
29% 
(average % 
change, + or -) 
34,5% 

4.5 Policy influence opportunities 

In September, 2009, a meeting was organized between decision makers and e-health project 

implementers in Mongolia. In this meeting, four members of parliament, minister of health, IT 

specialists of ministry of health of Mongolia and implementers of e-health/tele-medicine in 

Mongolia. Naransukh, who member of Remote Consultation Project team participated in this 

meeting. (http://www.moh.mn/index.php?option=com_content&view=article&id=223:----q--q-- 

-----&catid=57:2009-03-31-09-33-57&Itemid=85 ). 

In this meeting, the participants discussed about implementation of the projects and their 

circumstances and strategy in future. Also, participants discussed about confidentiality in e- 

health system. In this meeting, a telemedicine team of Ministry of Health of Mongolia had 

informed a policy of the government on e-health. 
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Picture 4.1 A Meeting on e-health and telemedicine in Mongolia 

As result of the meeting, the participants gave comments to The National Strategy on E-Health. 

The National Strategy on E-Health had approved by Minister of Health in December of 2009. 

Also, The Rule of Confidentiality of E-health data approved as 375-th order of Minster of Health 

in November, 2009. 

(http://www.moh.mn/index.php?option=com_content&view=article&id=378:2009-11-02-01-53- 

49&catid=57:2009-03-31-09-33-57&Itemid=85 ). Now, this rule is organizing a Confidentiality 

of data or information in network of health care organization in Mongolia. 

In Philippines 

4.6 Initial Post-Assessment Results: 

The following tables are the initial results of the pre- and post-assessment of identified project outcome 

indicators. A more in-depth studies shall be conducted to measure changes in the RHU staff brought 

about by the project. 
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Table 4. 10 Initial outcome measure on improved knowledge and skills of medical staff 

Table 2: Initial outcome measures on increased computer skills of health personnel to support referral 
system and improved identification and treatment of high risk pregnancies. 
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SHORT& MEDIUM-TERM OUTCOMES 

CATEGORIES THEMES 

Quality 

INDICATORS 

Improved knowledge of 
health care personnel 

MEASURES 

Intervention 
group:+20.7% 
Control group:+1.2% 
(4.1Report of Post 
KAP Survey; 
Appenidix-2) 
Intervention 
group:+24.4% 
Control group:+4.2% 
 (4.2 Results of 
OSCE) 
Total of 15 doctors 
and health care 
workers used ICTs for 
consultation 

(4.4 Results of 
Computer literacy 
test; 
Appendix 8; 
Appendix 13 ) 

Acceptability Number of doctors satisfied 
with the system 

Services, personnel 
care, environment, 
facilities, perceived 
staff expertise, time 
(4.3 Interview with 
doctors; Appendix - 
14) 
Intervention group: 
+40% 
Control group: +29% 

(4.4 Results of 
Computer literacy 
test) 

Access Number of pregnant women 
registered to the RC System 

210 pregnant women 
accessed antenatal 
care service from the 
project sites 
(3.4 Development of 
remote consultation 
software, Appendix-16 
) 
116 women delivered 
under control OB 
consultant 
 (Appendix 15) 
Intervention 

TOOLS 

KAP Surveys 
Appendix -1 

Improved skills of health 
personnel in diagnosing and 
managing maternal health 
cases 

Direct Observation in 
       Clinical 
Environment, OSCE 
    Appendix-3 

ICT readiness test – 
appendix 11, Yahoo 
Messenger archives 
appendix -14; 
Google analytics- 
appendix 8 

improved 
clinical skills 
and knowledge 
of midwives 
and medical 
doctors 

Access Number of doctors and 
health care workers with 
improved skills in using 
ICTs for remote 
consultation 

interview guide, 
unstructured 
interviews (face to 
face or YM) 

Increased 
computer skills 
of rural 
midwives and 
physicians to 
support remote 
consultation. 

Quality Improved skills in using 
computers and the internet 

ICT Readiness 
Questionnaires for 
Doctors, Midwives 
and health workers 
Appendix 11 

improved 
identification 
and treatment of 
high-risk 
pregnancies 

Database of patients 
from online Remote 
Consultation System 
(www.consulting.mn) 

Number of women who 
were given adequate 
maternal health care 

Quality Improved skills in 

Database of patients 
from online Remote 
Consultation System; 
Patient records 
KAP Surveys 
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identifying and treating 
high-risk pregnancies 

group:+20.7% 
Control group:+1.2% 
Intervention 
group:+24.4% 
Control group:+4.2% 
(4.1Report of Post 
KAP Survey; 
Appenidix-2) 
210 pregnant women 
accessed antenatal 
care service from the 
project sites 
116 women delivered 
under control OB 
consultant 
OB consultant advised 
on 19 cases with 
complication 

3.7 Consultation 
period 
Appendix 13 
Appendix 15 

Appendix -1; 
Direct Observation in 
Clinical 
Environment, OSCE 
Appendix-1 

Access Number of cases referred by 
the local doctor to the 
Specialist in HSUM 

Records from the 
HSUM Specialist; 
Yahoo Messenger 
archives, records 
from the doctors 

increased 
referral rates 
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CONCLUSIONS 

 As results of the project, all selected hospitals received equipment (desktop computer, mini 
laptop, wireless modem for internet connection.) from IDRC though Remote Consultation 
Project. The hospitals are using these computers for their daily work; for post graduate 
education of medical professionals; for health care service and browsing internet for 
knowledge 

Computer skill of the medical professionals of selected hospitals has been improving for 
project intervention period and since training on computer use which organized by project 
team. The medicals professionals are using computer and internet in their daily work. Also 
the medical professionals are using computer and internet to increasing their professional 
skill and knowledge. 

Project team had developed Remote Consultation software for maternal health care providers 
in remote area in Mongolia and Philippines in the project implementing period. The Remote 
Consultation System used for remote consultation and distance education for maternal health 
care providers in the selected area. 

The project team used Remote Consultation System to improve knowledge and skill of 
maternal health care providers. After project intervention, professional skill and knowledge 
of the maternal health care providers of the selected hospitals had improved. The rural 
doctors aware that Distance Education is useful for medical professionals in remote area and 
it is an efficient way to improve knowledge and skill of medical professionals. 

In Philippines the Portable System for Telehealth and Health Informatics for Rural and Remote Areas 
or THIRRA is an open source, web-based Electronic Health Record System that was developed to 
help improve the maternal health services at the primary level (Rural Health Unit). THIRRA contains 
the patients' Maternal Health Records of a municipality. THIRRA works on ―live‖ and ―offline‖ 
mode. Aside from THIRRA being an electronic health record, it has also a bio-surveillance feature, 
that enables the health center to monitor and investigate infectious disease outbreak. It also help 
increased the computer skills of its rural health workers in order to effectively utilize and manage the 
system. It also helped improve the knowledge and skills of Rural Health Personnel in delivering 
services such as maternal health 
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Appendix 1: KAP questionnaire focused on antenatal care 

(For GPs, MDs who provide antenatal care and obstetricians) 

Thank you very much for giving permission to participate in this study. Your participation is very important for our 
study. We would like to ask some questions regarding antenatal care and risk factors for pregnancy. Your name will 
not appear in the questionnaire and therefore no one will link you to the responses. 

Please answer the following questions by putting circles, and filling in the blanks. 

1. 
2. 

Present localization (Aimag/Soum or City/district) __________________________ 
Gender: 1. Male 
                   2. Female 

         1. less 25 
         2. 25-30 
         3.31-35 
         4. 36-40 
         5. 41-45 
         6. 45< 
What is the highest level of your education that you have (in completed years)? 
     1. None 
     2. Primary (3 years) 
     3. Secondary (8 years) 
     4. High (10 years) 
     5. College (12 years) 
     6. University (14 and more years) 
Working experience:1. less 5 years 
                            2. 5-10 
                            3. 11-15 
                            4. 16-20 
                            5. 21-25 
                            6. 25< 
How many antenatal care appointments should be offered at least for a woman who is expecting her first 
child? (K) 
     1. less than 5 appointments 
     2. 7 appointments at least 
     3. 8 appointments 
     4. Usually 10 appointments 
     5. At least 20 appointments 
What danger signs related to pregnancy are there? (K) 
     1. Vaginal bleeding 
     2. Severe headache 
     3. Dizziness or blurred vision 
     4. Generalized edema 
     5. Breathlessness 
Why the early initiation of antenatal care is important? (K) 
     1. To prevent and to treat anaemia 
     2. To screen and treat syphilis 

Age: 3. 

4. 

5. 

6. 

7. 

8. 

July 2011 
Pan Asian Collaboration for Evidenced-based e-health Adoption and Application Page 75 



146 

 

Technical Report 

     3. To screen risk factors and with medical conditions that can be best addressed in early pregnancy 
     4. To manage women with medical conditions 
     5. To develop of interpersonal relationships between health care providers and a pregnant woman 
What should be done for all levels at the first contact regardless of trimester? (K) 
     1. To collect comprehensive information about history relating to menstrual period, pregnancy 
          symptoms and medical conditions 
     2. To do physical examination 
     3. To provide with laboratory test 
     4. To promote women‘s health 
     5. To initiate development of an individualized delivery plan 
Physical examination of the first trimester includes the followings: (K) 
     1. General appearance 
     2. Uterine size (external examination) 
     3. Fetal heart sounds 
     4. Blood pressure measurement 
     5. Fundal height 
Physical examination of the second and third trimester includes the followings: (K) 
     1. Clinical signs of anaemia 
     2. Uterine size (external examination) 
     3. Fetal well-being, using fetal movements 
     4. Blood pressure measurement 
     5. Fundal height 
How to promote health of pregnant women? (K) 
     1. To provide with nutritional advice, such as specific foods 
     2. To give advice of rest, hygiene and safer sex 
     3. To provide with information about family planning and child spacing 
     4. Counseling on newborn care, including breast-feeding 
     5. Counseling on referral hospital, transportation and blood transfusion 
What is a major cause of maternal and perinatal mortality? (K) 
     1. Anaemia 
     2. Pre-eclampsia/eclampsia 
     3. Recurrent urinary tract infections 
     4. Acute urinary tract infection 
     5. Multiple gestation 
What is the major sign of pre-eclampsia? (K) 
     1. Elevated blood pressure in the last trimester 
     2. Severe dizziness in the first trimester 
     3. Mild headache in the second trimester 
     4. Offensive urine 
     5. Vaginal bleeding in the third trimester 
If there is a woman with diastolic blood pressure >100 or with symptoms of headache, blurred vision, 
generalized edema, and convulsion what should be done? (K) 
     1. Immediate to referral hospital 
     2. To provide with some advice relating to diet and rest regime 
     3. To make the next appointment in short time 
     4. To provide with her take care yourself 
     5. To increase awareness within the family and community of the major symptoms of pre-eclampsia/ 
          eclampsia 

9. 

10. 

11. 

12. 

13. 

14. 

15. 
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16. All pregnant women are screened for syphilis at their first antenatal visit, using a laboratory test in your 
    communities? (P) 
         1. Yes 
         2. No 
         3. Do not know 
17. What risk factors are necessarily predictive of complications? (K) 
         1. Poor obstetric history 
         2. Strikingly short stature 
         3. Very young maternal age (<15 years) 
         4. Extreme social distribution or deprivation 
         5. Abnormal lie 
18. What serious leading complications relating to pregnancy do you know? (K) 
             1. 
             2. 
             3. 
             4. 
             5. 
19. What serious complications of pregnancy are more common in your community? (K) 
         1. Anaemia 
         2. Pre-eclmpsia/eclampsia 
         3. Vaginal bleeding in pregnancy 
         4. Medical conditions such as rheumatic heart disease, tuberculosis, and asthma 
         5. Acute or recurrent urinary tract infection 
         6. Other (specify)_____________________ 
20. Do you advice women with short statue about their level of risk and appropriate choice place of birth? (P) 
         1. In all cases 
         2. Mostly 
         3. Sometimes 
         4. Rarely 
         5. No 
21. Do you agree that very young pregnant women need health care providers who approach their situation 
    with sensitivity and insight? (A) 
         1. Strongly disagree 
         2. Moderately disagree 
         3. Neutral 
         4. Moderately agree 
         5. Strongly agree 
22. Do you agree that maternal and infant health depends on access to and quality of antenatal care? (A) 
         1. Strongly disagree 
         2. Moderately disagree 
         3. Neutral 
         4. Moderately agree 
         5. Strongly agree 
23. Do you agree that referral of women with high risk is important to prevent from death? (A) 
         1. Strongly disagree 
         2. Moderately disagree 
         3. Neutral 
         4. Moderately agree 
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24. 

     5. Strongly agree 
Do you give advice pregnant women who receive antenatal care about diet, rest, hygiene, discomforts and 
risk factors of pregnancy? (P) 
     1. In all cases 
     2. Mostly 
     3. Sometimes 
     4. Rarely 
     5. No 
Do you provide pregnant women with minimum antenatal care such as tetanus toxoid immunization and 
iron and folic acid supplementation? (P) 
     1. In all cases 
     2. Mostly 
     3. Sometimes 
     4. Rarely 
     5. No 
Do you have any difficulty to provide antenatal care in terms of knowledge, skill and experience? (P) 
     1. In all cases 
     2. Mostly 
     3. Sometimes 
     4. Rarely 
     5. No 
Do you often have referral practices of pregnant women who need advanced level care? (P) 
     1. In all cases 
     2. Mostly 
     3. Sometimes 
     4. Rarely 
     5. No 
Is there any possibility to be provided continuing medical education? (P) 
     1. Yes 
     2. No 
     3. It is difficult to say 
     4. Do not know 
Do you think that distant diagnosis and consultancy is very significant and cost-effective in rural 
communities? (A) 
     1. Strongly disagree 
     2. Moderately disagree 
     3. Neutral 
     4. Moderately agree 
     5. Strongly agree 
Do you agree that there is a real need to introduce distant diagnosis and consultancy? (A) 
     1. Strongly disagree 
     2. Moderately disagree 
     3. Neutral 
     4. Moderately agree 
     5. Strongly agree 

25. 

26. 

27. 

28. 

29. 

30. 
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KAP questionnaire focused on antenatal care 
            (For midwives) 

Thank you very much for giving permission to participate in this study. Your participation is very important for our 
study. We would like to ask some questions regarding antenatal care and risk factors for pregnancy. Your name will 
not appear in the questionnaire and therefore no one will link you to the responses. 

      Please answer the following questions by putting circles, and filling in the blanks. 
Present localization (Aimag/Soum or City/district) __________________________ 
Gender: 1. Male 
                   2. Female 

         1. less 25 
         2. 25-30 
         3.31-35 
         4. 36-40 
         5. 41-45 
         6. 45< 
What is the highest level of your education that you have (in completed years)? 
    1. None 
    2. Primary (3 years) 
    3. Secondary (8 years) 
    4. High (10 years) 
    5. College (12 years) 
    6. University (14 and more years) 
Working experience:1. less 5 years 
                            2. 5-10 
                            3. 11-15 
                            4. 16-20 
                            5. 21-25 
                            6. 25< 
What danger signs related to pregnancy are there? (K) 
    1. Vaginal bleeding 
    2. Severe headache 
    3. Dizziness or blurred vision 
    4. Generalized edema 
    5. Breathlessness 
Why the early initiation of antenatal care is important? (K) 
    1. To prevent and to treat anaemia 
    2. To screen and treat syphilis 
    3. To screen risk factors and with medical conditions that can be best addressed in early pregnancy 
    4. To manage women with medical conditions 
    5. To develop of interpersonal relationships between health care providers and a pregnant woman 
Physical examination of the first trimester includes the followings: (K) 
    1. General appearance 
    2. Uterine size (external examination) 
    3. Fetal heart sounds 
    4. Blood pressure measurement 
    5. Fundal height 

Age: 

1. 
2. 

3. 

4. 

5. 

6. 

7. 

8. 
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9. How to promote health of pregnant women? (K) 
     1. To provide with nutritional advice, such as specific foods 
     2. To give advice of rest, hygiene and safer sex 
     3. To provide with information about family planning and child spacing 
     4. Counseling on newborn care, including breast-feeding 
     5. Counseling on referral hospital, transportation and blood transfusion 
What is a major cause of maternal and perinatal mortality? (K) 
     1. Anaemia 
     2. Pre-eclampsia/eclampsia 
     3. Recurrent urinary tract infections 
     4. Acute urinary tract infection 
     5. Multiple gestation 
What is the major sign of pre-eclampsia? (K) 
     1. Elevated blood pressure in the last trimester 
     2. Severe dizziness in the first trimester 
     3. Mild headache in the second trimester 
     4. Offensive urine 
     5. Vaginal bleeding in the third trimester 
If there is a woman with diastolic blood pressure >100 or with symptoms of headache, blurred vision, 
generalized edema, and convulsion what should be done? (K) 
     1. Immediate to referral hospital 
     2. To provide with some advice relating to diet and rest regime 
     3. To make the next appointment in short time 
     4. To provide with her take care yourself 
     5. To increase awareness within the family and community of the major symptoms of pre-eclampsia/ 
          eclampsia 
All pregnant women are screened for syphilis at their first antenatal visit, using a laboratory test in your 
communities? (P) 
     1. Yes 
     2. No 
     3. Do not know 
What risk factors are necessarily predictive of complications? (K) 
     1. Poor obstetric history 
     2. Strikingly short stature 
     3. Very young maternal age (<15 years) 
     4. Extreme social distribution or deprivation 
     5. Abnormal lie 
Do you advice women with strikingly short statue about their level of risk and appropriate choice place of 
birth? (P) 
     1. In all cases 
     2. Mostly 
     3. Sometimes 
     4. Rarely 
     5. No 
Do you agree that very young pregnant women need health care providers who approach their situation 
with sensitivity and insight? (A) 
     1. Strongly disagree 
     2. Moderately disagree 

10. 

11. 

12. 

13. 

14. 

15. 

16. 
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     3. Neutral 
     4. Moderately agree 
     5. Strongly agree 
Do you agree that maternal and infant health depends on access to and quality of antenatal care? (A) 
     1. Strongly disagree 
     2. Moderately disagree 
     3. Neutral 
     4. Moderately agree 
     5. Strongly agree 
Do you agree that referral of women with high risk is important to prevent from death? (A) 
     1. Strongly disagree 
     2. Moderately disagree 
     3. Neutral 
     4. Moderately agree 
     5. Strongly agree 
Do you give advice pregnant women who receive antenatal care about diet, rest, hygiene, discomforts and 
risk factors of pregnancy? (P) 
     1. In all cases 
     2. Mostly 
     3. Sometimes 
     4. Rarely 
     5. No 
Do you provide pregnant women with minimum antenatal care such as tetanus toxoid immunization and 
iron and folic acid supplementation? (P) 
     1. In all cases 
     2. Mostly 
     3. Sometimes 
     4. Rarely 
     5. No 
Do you have any difficulty to provide antenatal care in terms of knowledge, skill and experience? (P) 
     1. In all cases 
     2. Mostly 
     3. Sometimes 
     4. Rarely 
     5. No 
Do you often have referral practices of pregnant women who need advanced level care? (P) 
     1. In all cases 
     2. Mostly 
     3. Sometimes 
     4. Rarely 
     5. No 
Is there any possibility to be provided continuing medical education? (P) 
     1. Yes 
     2. No 
     3. It is difficult to say 
     4. Do not know 
Do you think that distant diagnosis and consultancy is very significant and cost-effective in rural 
communities? (A) 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 
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        1. Strongly disagree 
        2. Moderately disagree 
        3. Neutral 
        4. Moderately agree 
        5. Strongly agree 
25. Do you agree that there distant diagnosis and consultancy is very helpful for midwives to provide pregnant 
    women with antenatal care? (A) 
        1. Strongly disagree 
        2. Moderately disagree 
        3. Neutral 
        4. Moderately agree 
        5. Strongly agree 
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Appendix-2: Comparative table on knowledge of medical professional in case an control 
groups as Pre-KAP and Post-KAP survey 

1. Knowledge level of GP an obstetricians 

After intervention 

Z value  CASE: 
Presents 
of 
correct 
answers, 
% 
83.3 

100 

91.6 

91.6 

100 

91.6 

75 

100 

83.3 

CONTRO 
L: 
Presents 
of correct 
answers,% 

37.5 

75 

50 

75 

62.5 

50 

37.5 

62.5 

75 

Z value 

CASE: % 
difference 
between pre 
andpost 
(A) 

CONTROL: 
% difference 
 between pre 
and post (B) 

% 
Difference 
between 
CASE& 
CONTROL 
(B-A) 

Before intervention 

CASE: 
Presents 
of correct 
answers, 
% 

50 

100 

58.3 

66.6 

83.3 

66.6 

33.3 

58.3 

83.3 

CONTROL: 
Presents of 
correct 
answers,% 

Q:1 

Q:2 

Q:3 

Q:4 

Q;5 

Q:6 

Q:7 

Q:8 

Q:9 

Questions 

37.5 

62.5 

37.5 

75 

50 

75 

37.5 

75 

75 

0.092 

1.662 

-0.092 

-0.1 

0.527 

-0.1 

-0.287 

0.287 

-0.114 

1.627 

1.662 

1.581 

0.384 

1.662 

1.581 

1.211 

0.1 

0.114 

30.3 

0 

33.3 

8.4 

26.7 

25 

41.7 

41.7 

0 

0 

12.5 

12.5 

0 

12.5 

-25 

0 

-12.5 

0 

30.3 

-12,5 

20,8 

8,4 

14,2 

50 

41,7 

54,2 

+0 

Q:1 

0 

100 50 1.065 100 62.5 1.662 0 12.5 -12,5 

Average 

20.7% 

Average 

1.2% 

Average 

19.5% 

*there is statistical significance 
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2. Knowledge level of midwives and mid level professionals 

Before intervention 

CASE: 
Presents 
of correct 
answers, 
% 

CONTROL: 
Presents of 
correct 
answers,% 

Z value 

After intervention 

 CASE: 
Presents of 
correct 
answers,% 

CONTROL: 
Presents of 
correct 
answers,% 

Z value 

CASE: % 
difference 
between pre 
andpost 
(A) 

CONTROL: 
% difference 
 between pre 
and post (B) 

% 
Difference 
between 
CASE& 
CONTROL 
(B-A) 

Q:1 

Questions 

87,5 

81,2 

87,5 

81,2 

31,2 

56,2 

81,2 

93,2 

53,8 

73,3 

66,6 

26,6 

60 

73,3 

-0.043 

1.282* 

0.531 

0.543 

-0.089 

100 

93,7 

100 

93,7 

43,7 

100 

93,7 

80 

46,6 

73,3 

80 

40 

53,3 

80 

+15,5 

Average 

1.274 

2.546* 

1.705* 

0.626 

-0.195 

12,5 

12,5 

12,5 

12,5 

12,5 

43,8 

12,5 

17 

Average 

-13,2 

-13,2 

0 

13,2 

13,2 

6,2 

6,2 

1,24 

Average 

25,7 

25,7 

12,5 

-0,7 

-0,7 

37,6 

6,3 

+15,7 

Average 

Q:2 

Q:3 

Q:4 

Q;5 

Q:6 

Q:7 

*there is statistical significance 
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Appendix-3: Clinical case of OSCE (Objective Structured Clinical Examination) 

Practice assessment question of OB/GYN 

Clinical case №1 

35 years old woman presented with lower abdominal pain and inconsistent menorrhea. Physical 
examination shows normal skin and mucus color, BP 110/70, pulse is 72/min with good tone and 
fill. 

Tasks to do: 

1. What kind of special gynecologic procedure is necessary for this woman? 
2. Explain the purpose of procedure and how to prepare? 
3. Show procedure on moulage. 

Clinical case №2 

35 years old mother delivered boy who weighed 4200 gram before 30 seconds. After that, 
placenta delivered actively and in examination of placenta: surface is unsmooth, completeness is 
doubtful. 400 ml blood measured after external uterus massage and it is expecting to continue. 

Tasks to do: 

1. What should you do? 
2. Why are you doing that procedure? 
3. Explain how to prepare for this procedure to mother and show steps of procedure on 
   moulage. 
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Evaluation checklist of clinical case №1 

                                Examination of 2 hands combination 
     Surname ………… first name………………………. 
     Evaluation: 
                   1. Excellent – 10 pts 
                   2. Moderate – 5 pts 
                   3. Inadequate – 0 pt 
Number Steps of procedure 

Attitude 
Whether to explain which procedure is doing and what purpose 
you have. 
To prepare for examination /advise to urinate before 
examination, to place on the examination bed, placement etc./ 
Hand washing and sterile glove wearing 
To evaluate external genitalia by watching 
To cleave labia majora by thumb and index finger of left hand, 
and insert middle and index finger of right hand to cervix. 
To evaluate condition of vagina and fornix (nullipara or 
multipara) 
Cervix (length, shape, tenderness and opening of external os) 
Uterus (shape, placement, volume, movement and tenderness) 
Condition of ovary (palpitation, movement and tenderness) 
Evaluation of mucus of vagina 
Total points 

Evaluation 

10 5 0 

1. 

2. 

3. 
4. 
5. 

6. 

7. 
8. 
9. 
10. 

Final rate: 
        A (90-100%) 
        B (80-89%) 
        C (70-79%) 
        D (60-69%) 
        F (below 60%) 

Signature of teacher ………………………………….. 
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Evaluation checklist of clinical case №2 

To check uterus by hand and combination massage 

     Surname ………… first name………………………. 
     Evaluation: 
                   1. Excellent – 10 pts 
                   2. Moderate – 5 pts 
                   3. Inadequate – 0 pt 
Number Steps of procedure 

Attitude 
Whether to explain which procedure is doing and what purpose 
you have. 
1. To bleed from relaxed uterus 
2. To remain part of placenta 
3. Delivered by surgery /obstetric clamp etc./ 
To remove urine by catheter 
To clean external genitalia by antiseptic solution 
Hand washing and sterile glove wearing 
To use pain killer 
To massage from the external side of uterus by left hand and 
push down to the pubis. 
To insert right hand to uterus through the vagina and check 
uterus wall thoroughly 
To grasp hand in the uterus and massage by left hand which is 
placing on abdomen 
To remove hand from uterus after improvement of uterus 
contraction 
Total points 

Evaluation 

10 5 0 

1. 

2. 

3. 
4. 
5. 
6. 
7. 

8. 

9. 

10. 

Final rate: 
        A (90-100%) 
        B (80-89%) 
        C (70-79%) 
        D (60-69%) 
        F (below 60%) 

Signature of teacher ………………………………….. 
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Appendix 4: Focus group discussion guide 

Focus group discussion 1 

Group: Midwives, GPs, Medical Doctors who provide antenatal care, obstetricians 
Venue: Province hospital, Province health center 

Number of participants:5-6 
Researchers: 3 
    Facilitator 
    Observer 
    Person who makes a note 
Main guiding quiestions: 

 

Duration: 1.5 hours 

What is maternal mortality? What are causes of maternal mortality? 
1.MMR in your community 
2.Causes and factors 
3.Solving problem 

What difficulty do you have to provide with antenatal care? 
Knowledge, skill, experience 
Availability of diagnistic procedures 
Issues relating to coordination and management 

 What percentage of late antenatal care coverage is in your community? 
 1. Main causes 
 2. Difficulty 
 3. How to solve it? 
 Are there any pregnant women who did not get antenatal care in your community? 
 o Main causes 
 o Difficulty 
 o Outcome and consequences 
 What do you think how to improve access to and quality of antenatal care in your community? 
 1. Supply trained personnel 
 2. Continous training 
 3. Distance learning 
 4. Need of telemedical consultation and diagnosis 
 What do you think what methods are more appropriate and effective to delivery information of 
 reproductive health and making safety pregnancy and childbirth to population in remote areas? 
The most effective approaches 
Solving methods 
 What is your opinion of need of telemedical examination, consultation, training, problem based 
 desicion? 
 1.Improving of quality of antenatal care 
 2.Effectiveness 
 3.Efficiency 
 4.How to solve difficulties via telemedical consultation? 

 
 
 
 
 

 

 

 

1. 
2. 
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Appendix 5: Results of the Focus Group Discussion 

   Questions 
What is maternal mortality? 

     Case group 
Mothers died after who became pregnant 
or after delivered, within 45 days 

Mothers died after deliver, within 60 days 
Eclampsia 
Bleeding 
Chronic disease 
Emboli 
Late antenatal care 
STDI 
Low income, Distanced area 
Early delivering, Late delivering 
Late emergency care 
Health education level among population 
Chronic diseases 
Working load of medical doctors 
Increased number of pregnant women 
Lack of number of MDs 

     Control group 
Mothers died caused by late emergency 
care 
Mothers died after who became pregnant 
or after delivered, within 45 days 
Eclampsia 
Bleeding 
Acute urinary tract infection 
Abnormal lie Causes of MM 

Factors 

Solving problem 

Increased number of pregnant women 
Drug control 
Төрөлт хоорондын зай ойрхон 
Late delivering 
Distance area 
Poor antenatal care 
To improve cooperation between health 
care organizations 
To improve antenatal care after delivered 
To use Distance diagnosis and Remote 
consultation 
To increase number of MDs 
Pregnancy planning 
To be ready for emergency 

What difficulty do you have 
to provide with antenatal 
care? 
    Knowledge, skill, 
    experience 

Availability of diagnistic 
procedures 

Issues relating to 
coordination and 
management 

What percentage of late 
antenatal care coverage is in 
your community? 
   Main causes 

Responsibility of MDs for health care 
service 
Inadequate skill of soum‘s MDs 
Poor skill of MDs for team working 
MDs don‘t know latest method of 
treatment 
Poor equipment 
Inadequate ICTs skill of MDs 
Financial issues 
Administrators don‘t promote specialized 
doctor‘s work 
Low cooperation between MDs 
Midwives are managing child birth in rural 
area 
Uncomfortable standards of diagnosis and 
treatment 
About 15% 

GP‘s skills inadequate and low 
experiences 

Poor equipment 

Low cooperation between managers and 
MDs 

Lack of number of MDs 

About 15-20% 

Distanced area 
GPs of bag level don‘t care antenatal care 
Women late know that to become 

Moving pregnant women , students cover 
late antenatal care 
Unplanned pregnancy 
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pregnancy 
Governance or address of pregnant women 
Traveling women or students cover late 
antenatal care 
Birth complications 

All pregnant women covered 

Income 
Employment 
Address of women 

High risk pregnancies 
Birth complications 
All pregnant women covered 

Difficulty 

Are there any pregnant 
women who did not get 
antenatal care in your 
community 

What do you think how to 
improve access to and 
quality of antenatal care in 
your community? 

Supply trained personnel 

Гэр бүл төлөвлөлт, эмч нарыг 
мэдлэгийг сайжруулах 

Continous training 

Distance education 

To increase number of MDs 
Hospitals to become with ambulance 
doctors 
Short-term training 
Specializing training of medicine 
To organize the distance education 
To use Distance Diagnosis and Remote 
Consultation System in health care service 

To increase number of MDs 

Hospitals to train medical professionals 
in postgraduate training 
To use Distance Education for 
continuous training 
DD is important to save money and time 

What do you think what 
methods are more 
appropriate and effective to 
delivery information of 
reproductive health and 
making safety pregnancy 
and childbirth to population 
in remote areas? 
    The most effective 
    approaches To participate volunteers for Health 

Education 
Hospitals to become with ambulance 
doctors 
To increase quality of antenatal care 
To improve knowledge level of MDs 
To increase drug control 

To use ICTs such as TV, radio and 
internet for Health education 

To participate volunteers for Health 
Education 

To cooperate with local government 

What is your opinion of 
need of telemedical 
examination, consultation, 
training, problem based 
desicion? 
    Efficiency 

To prevent from pregnancy complications 

How to solve difficulties 
via telemedical 
consultation 

To decrease work load of MDs 
To prevent from pregnancy 
complications 
It could be decrease work load of MDs 
    trained MDs 
    increase knowledge level and 
    professional skill of MDs 
    take the help and advice from 
    Specialized doctors 
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Appendix 6: “Basic knowledge for computer” manual 

1.1 History of Computers 

The first computers were people! That is, electronic computers (and the earlier mechanical 
computers) were given this name because they performed the work that had previously been 
assigned to people. "Computer" was originally a job title: it was used to describe those human 
beings (predominantly women) whose job it was to perform the repetitive calculations required 
to compute such things as navigational tables, tide charts, and planetary positions for 
astronomical almanacs. Imagine you had a job where hour after hour, day after day, you were to 
do nothing but compute multiplications. Boredom would quickly set in, leading to carelessness, 
leading to mistakes. And even on your best days you wouldn't be producing answers very fast. 
Therefore, inventors have been searching for hundreds of years for a way to mechanize (that is, 
find a mechanism that can perform) this task. 

This picture shows what were known as "counting tables" 

The abacus was an early aid for mathematical computations. Its only value is that it aids the 
memory of the human performing the calculation. A skilled abacus operator can work on 
addition and subtraction problems at the speed of a person equipped with a hand calculator 
(multiplication and division are slower). The abacus is often wrongly attributed to China. In fact, 
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the oldest surviving abacus was used in 300 B.C. by the Babylonians. The abacus is still in use 
today, principally in the far east. A modern abacus consists of rings that slide over rods, but the 
older one pictured below dates from the time when pebbles were used for counting (the word 
"calculus" comes from the Latin word for pebble) 

In 1617 an eccentric (some say mad) Scotsman named John Napier invented logarithms, which 
are a technology that allows multiplication to be performed via addition. The magic ingredient is 
the logarithm of each operand, which was originally obtained from a printed table. But Napier 
also invented an alternative to tables, where the logarithm values were carved on ivory sticks 
which are now called Napier's Bones 

The theoretical groundwork 

The mathematical foundations of modern computer science began to be laid by Kurt Gödel with 

his incompleteness theorem (1931). In this theorem, he showed that there were limits to what 

could be proved and disproved within a formal system. This led to work by Gödel and others to 
define and describe these formal systems, including concepts such as mu-recursive 
functions and lambda-definable functions. 
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1936 was a key year for computer science. Alan Turing and Alonzo Church independently, and 
also together, introduced the formalization of analgorithm, with limits on what can be computed, 
and a "purely mechanical" model for computing. 

These topics are covered by what is now called the Church–Turing thesis, a hypothesis about the 
nature of mechanical calculation devices, such as electronic computers. The thesis claims that 
any calculation that is possible can be performed by an algorithm running on a computer, 
provided that sufficient time and storage space are available. 

Turing also included with the thesis a description of the Turing machine. A Turing machine has 
an infinitely long tape and a read/write head that can move along the tape, changing the values 

along the way. Clearly such a machine could never be built, but nonetheless, the model can 
simulate the computation of any algorithm which can be performed on a modern computer. 

Turing is so important to computer science that his name is also featured on the Turing 
Award and the Turing test. He contributed greatly to British code-breaking successes in 
the Second World War, and continued to design computers and software through the 1940s, but 
committed suicide in 1954. 

At a symposium on large-scale digital machinery in Cambridge, Turing said, "We are trying to 
build a machine to do all kinds of different things simply by programming rather than by the 
addition of extra apparatus". 

In 1948, the first practical computer that could run stored programs, based on the Turing 
machine model, had been built - the Manchester Baby. 

In 1950, Britain's National Physical Laboratory completed Pilot ACE, a small scale 
programmable computer, based on Turing's philosophy. 

1.2 Type of computers 

Desktop computers are specially designed for your home and office purposes. 

You can easily notice that desktops differentiate from laptops and are bigger computers. 

When you decide to buy a desktop or tower computer, your packages should include three main 
devices – an input device, a processing device and an output device. 

The keyboard and the mouse constitute the input device. The processing device is the system unit 
and the output device includes your monitor screen. 

July 2009 
Pan Asian Collaboration for Evidenced-based e-health Adoption and Application Page 93 



164 

 

Technical Report 

All the components are protected by a form of a box, it is the case. It is made of plastic or metal 
and its aim is to protect the internal electronic parts of your computer. 

What is a Personal digital assistant 

PDA stands for Personal digital assistant and it is a very small computer which you can hold in 
one hand and manipulate with the other. 

To enter in these kinds of computers you should use their specialized keyboards or keypads, or 
small QWERTY keyboards. 

You surely already hear other names such as palmtops, hand-held computers and pocket 
computers: they are simply different other way to identify PDAs. 

You can use your PDA for many tasks: calculation, or a calendar, for playing games, or surfing 
the Internet. You can record your preferred video, use it as a GPS 

Laptop computer A small, portable computer -- small enough that it can sit on your lap. 
Nowadays, laptop computers are more frequently called notebook computers. 
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Palmtop 

A small computer that literally fits in your palm. Compared to full-size computers, palmtops are 
severely limited, but they are practical for certain functions such as phone books and calendars. 
Palmtops that use a pen rather than a keyboard for input are often called hand-held computers or 
PDAs. Because of their small size, most palmtop computers do not include disk drives. However, 
many contain PCMCIA slots in which you can insert disk drives, modems, memory, and other 
devices. Palmtops are also called PDAs, hand-held computers and pocket computers. 

Workstation 

It is a type of computer used for engineering applications (CAD/CAM), desktop publishing, 
software development, and other types of applications that require a moderate amount of 
computing power and relatively high quality graphics capabilities. Workstations generally come 
with a large, high-resolution graphics screen, at large amount of RAM, built-in network support, 
and a graphical user interface. Most workstations also have a mass storage device such as a disk 
drive, but a special type of workstation, called a diskless workstation, comes without a disk 
drive. The most common operating systems for workstations are UNIX and Windows NT. Like 
personal computers, most workstations are single-user computers. However, workstations are 
typically linked together to form a local-area network, although they can also be used as stand- 
alone systems 
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Server: A computer, or a software package, that provides a specific kind of service to client 
software running on other computers. The term can refer to a particular piece of software, such 
as a WWW server, or to the machine on which the software is running, e.g. "Our mail server is 
down today, that's why e-mail isn't getting out." A single server machine can (and often does) 
have several different server software packages running on it, thus providing many different 
servers to clients on the network. Sometimes server software is designed so that additional 
capabilities can be added to the main program by adding small programs known as servlets. 

Mainframe was a term originally referring to the cabinet containing the central processor unit or "main frame" of a room-filling Stone 
Age batch machine. After the emergence of smaller "minicomputer" designs in the early 1970s, the traditional big iron machines were 
described as "mainframe computers" and eventually just as mainframes. Nowadays a Mainframe is a very large and expensive 
computer capable of supporting hundreds, or even thousands, of users simultaneously. The chief difference between a 
supercomputer and a mainframe is that a supercomputer channels all its power into executing a few programs as fast as possible, 
whereas a mainframe uses its power to execute many programs concurrently. In some ways, mainframes are more powerful than 
supercomputers because they support more simultaneous programs. But supercomputers can execute a single program faster than a 
mainframe. The distinction between 
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small mainframes and minicomputers is vague, depending really on how the manufacturer wants 
to market its machines. 

Supercomputer is a broad term for one of the fastest computers currently available. Supercomputers are very expensive and are 
employed for specialized applications that require immense amounts of mathematical calculations (number crunching). For example, 
weather forecasting requires a supercomputer. Other uses of supercomputers scientific simulations, (animated) graphics, fluid 
dynamic calculations, nuclear energy research, electronic design, and analysis of geological data (e.g. in petrochemical prospecting). 

Perhaps the best known supercomputer manufacturer is Cray Research. 
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A Wearable Computer is a body-worn or in clothing integrated IT device that offers hands-free operation through speech control. 
With a head- or body-mounted display it provides access to data without blocking the user's field of view. Thus, wearable computers 
can support work processes without interupting the workflow. 
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1.3 Others 

Canon Monitor 

Flash Hard disk 

Scanner CD, DVD player 
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Use a printer 

It seems like every household has a printer. If you do not have one then you know of someone 
who does. Having a printer is a great amenity learning how to use one for the first time can be 
somewhat of a challenge. Once you learn how to use it all of the different models become easy, 
and there are so many things you can do with them. 

Mouse 

In computing, a mouse is a pointing device that functions by detecting two-dimensionalmotion 
relative to its supporting surface. Physically, a mouse consists of an object held under one of the 
user's hands, with one or more buttons. It sometimes features other elements, such as "wheels", 
which allow the user to perform various system-dependent operations, or extra buttons or 
features that can add more control or dimensional input. The mouse's motion typically translates 
into the motion of a cursor on a display, which allows for fine control of a graphical user 
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interface. 

Keyboard 

In computing, a keyboard is a typewriter keyboard, which uses an arrangement of buttons 
or keys, to act as mechanical levers or electronic switches. With the decline of punch 
cards and paper tape, interaction via teletype-style keyboards became the main input device for 
computers 

1.4 New processing technology 

Blackberry in Mongolia 

About of Blackberry shorter 
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BlackBerry is a line of mobile e-mail and smartphone devices developed and designed 
byCanadian company Research In Motion (RIM) since 1999. 

BlackBerry functions as a personal digital assistant with address book, calendar, memopad and 
task list capabilities. It also functions as a portable media player with support for music and 
video playback and camera and video capabilities. BlackBerry is primarily known for its ability 
to send and receive (push) Internet e-mail wherever mobile network service coverage is present, 
or through Wi-Fi connectivity. BlackBerry has the ability to use wireless data efficiently while 
using less power than other phones, three BlackBerrys use the same wireless spectrum as only 
one other smartphone. BlackBerry is a powerful messaging phone with a large array of 
messaging features in a smartphone today, including auto-text, auto-crrect, text prediction, 

support for many languages, keyboard shortcuts, text emoticons, push email, push Facebook, 
Twitter and Myspace notifications, push Ebay notifications, push instant messaging with 
BlackBerry Messenger, Google Talk, ICQ, Windows Live Messenger, AOL Instant 
Messangerand Yahoo Messenger; threaded text messaging and a customizable indicator light 
near the top right of all BlackBerry devices. All notifications and conversations from 
applications are shown in a unified messaging application which third party applications can 
access. BlackBerry's push gives BlackBerry devices a long battery life. All data on the phone is 
compressed throughBlackBerry Internet Service (BIS). 

BlackBerry commands a 14.8% share of worldwide smartphone sales, making it the fifth most 

popular device manufacturer after Nokia, Samsung, LG, and Apple.[4] The consumer BlackBerry 
Internet Service is available in 91 countries worldwide on over 500 mobile service operators 
using various mobile technologies. 
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1.5 Netbook 

The origins of the netbook can be traced to the Network Computer (NC) concept of the mid- 

1990s. In March 1997, Apple Computer introduced the eMate 300 as a subcompact laptop that 

was a cross between the Apple Newton PDA and a conventional laptop computer. The eMate 
was discontinued, along with all other Newton devices, in 1998 with the return of Steve Jobs. 
More recently, Psion's now-discontinued netBook line, the OLPC XO-1 (initially called US$100 
laptop) and the Palm Foleowere all small, portable, network-enabled computers. The generic use 
of the term "netbook", however, began in 2007 when Asus unveiled the ASUS Eee PC. 
Originally designed for emerging markets, the 23 × 17 cm (9.1 × 6.7 in) device weighed about 
0.9 kg (2 lb) and featured a 7 in (18 cm) display, a keyboard approximately 85% the size of a 
normal keyboard, a solid-state drive and a custom version of Linux with a simplified user 
interface geared towards netbook use. Following the Eee PC, Everex launched its Linux- 

based CloudBook; Windows XP and Windows Vista models 
and MSI released the Wind - others soon followed suit. 

were also introduced 

The OLPC project, known for its innovation in producing a durable, cost- and power-efficient 
netbook for developing countries, is regarded as one of the major factors that led top computer 
hardware manufacturers to begin creating low-cost netbooks for the consumer market. When the 

first ASUS Eee PC sold over 300,000 units in four months, companies such 
as Dell and Acer took note and began producing their own inexpensive netbooks. And while 
the OLPC XO-1 targets a different audience than do the other manufacturers' netbooks, it 
appears that OLPC is now facing the competition that was catalyzed by itself. Developing 

countries now have a large choice of vendors, from which they can choose which low-cost 
netbook they prefer. 

By late 2008, netbooks had begun to take market share away from notebooks. In contrast to 
earlier, largely failed attempts to establish mini computers as a new class of mainstream personal 
computing devices built around comparatively expensive platforms requiring proprietary 
software applications or imposing severe usability limitations, the recent success of netbooks can 
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also be attributed to the fact that PC technology has now matured enough to allow truly cost 
optimized implementations with enough performance to suit the needs of a majority of PC users. 
This is illustrated by the fact that typical system performance of a netbook is on the level of a 
mainstream PC in 2001, at around one quarter of the cost. While this performance level suffices 
for most of the user needs, it caused an increased interest in resource-efficient applications such 
as Google's Chrome, and forced Microsoft to extend availability of Windows XP in order to 
secure market share. It is estimated that almost thirty times more netbooks were sold in 2008 
(11.4 million, 70% of which were in Europe) than in 2007 (400,000). For 2009, sales are 
expected to jump to 35 million, rising to an estimated 139 million in 2013. This trend is 
reinforced by the rise of web-based applications as well as mobile networking and, according 

to Wired Magazine, netbooks are evolving into "super-portable laptops for professionals". 

2.0 Use of computer 

2.1 Windows XP 

is an operating system that was produced by Microsoft for use onpersonal 

computers, including home and business desktops, laptops, and media centers. It was first 
released to computer manufacturers on August 24, 2001, and is the most popular version 
of Windows, based on installed user base. The name "XP" is short for "eXPerience." 

Windows XP was the successor to both Windows 2000 and Windows Me, and was the first 
consumer-oriented operating system produced by Microsoft to be built on theWindows NT 
kernel and architecture. Windows XP was released for retail sale on October 25, 2001, and over 
400 million copies were in use in January 2006, according to an estimate in that month by 
an IDC analyst. It was succeeded by Windows Vista, which was released to volume license 
customers on November 8, 2006, and worldwide to the general public on January 30, 2007. 

Direct OEM and retail sales of Windows XP ceased on June 30, 2008. Microsoft continued to 
sell Windows XP through their System Builders (smaller OEMs who sell assembled computers) 
program until January 31, 2009. XP may continue to be available as these sources run through 
their inventory or by purchasing Windows 7 Ultimate, Windows 7 Pro, Windows Vista Ultimate 
or Windows Vista Business, and then downgrading to Windows XP. 

July 2009 
Pan Asian Collaboration for Evidenced-based e-health Adoption and Application Page 104 



175 

 

Technical Report 

The most common editions of the operating system were Windows XP Home Edition, which was 
targeted at home users, and Windows XP Professional, which offered additional features such as 
support for Windows Server domains and two physical processors, and was targeted at power 
users, business and enterprise clients. Windows XP Media Center Edition has additional 
multimedia features enhancing the ability to record and watch TV shows, view DVD movies, 
and listen to music. Windows XP Tablet PC Edition was designed to run stylus applications built 
using the Tablet PC platform. 

Windows XP was eventually released for two additional architectures, Windows XP 64-bit 
Edition for IA-64 (Itanium) processors and Windows XP Professional x64 Edition for x86-64. 
There is also Windows XP Embedded, a component version of the Windows XP Professional, 

and editions for specific markets such as Windows XP Starter Edition. By mid 2009, a 
manufacturer revealed the first Windows XP powered cellular telephone. 

The NT-based versions of Windows, which are programmed in C, C++, and assembly, are 
known for their improved stability and efficiency over the 9x versions of Microsoft Windows. 
Windows XP presented a significantly redesigned graphical user interface, a change Microsoft 
promoted as more user-friendly than previous versions of Windows. A new software 
management facility called Side-by-Side Assembly was introduced to ameliorate the "DLL hell" 
that plagues 9x versions of Windows. It is also the first version of Windows to use product 
activation to combat illegal copying. Windows XP had also been criticized by some users for 

security vulnerabilities, tight integration of applications such as Internet Explorer 
6 and Windows Media Player, and for aspects of its default user interface. Later versions 
with Service Pack 2, Service Pack 3, and Internet Explorer 8 addressed some of these concerns. 

2.2 Windows Vista 

Windows Vista is an operating system released in several variations developed 

byMicrosoft for use on personal computers, including home and business desktops,laptops, tablet 
PCs, and media center PCs. Prior to its announcement on July 22, 2005, Windows Vista was 
known by its codename "Longhorn." Development was completed on November 8, 2006; over 
the following three months it was released in stages to computer hardware and software 
manufacturers, business customers, and retail channels. On January 30, 2007, it was released 
worldwide, and was made available for purchase and download from Microsoft's website. The 
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release of Windows Vista came more than five years after the introduction of its 
predecessor, Windows XP, the longest time span between successive releases of Microsoft 
Windows desktop operating systems. It was succeeded by Windows 7 which was released to 
manufacturing on July 22, 2009, and for the general public on October 22, 2009. 

Windows Vista contains many changes and new features, including an updatedgraphical user 
interface and visual style dubbed Aero, a redesigned search function, multimedia tools 
including Windows DVD Maker, and redesigned networking, audio, print, and display sub- 
systems. Vista aims to increase the level of communication between machines on a home 
network, using peer-to-peer technology to simplify sharingfiles and media between computers 
and devices. Windows Vista includes version 3.0 of the .NET Framework, allowing software 

developers to write applications without traditional Windows APIs. 

Microsoft's primary stated objective with Windows Vista has been to improve the state of 
security in the Windows operating system. One common criticism of Windows XP and its 
predecessors is their commonly exploited security vulnerabilities and overall susceptibility 
to malware, viruses and buffer overflows. In light of this, Microsoft chairmanBill 
Gates announced in early 2002 a company-wide "Trustworthy Computing initiative" which aims 
to incorporate security work into every aspect of software development at the company. 
Microsoft stated that it prioritized improving the security of Windows XP andWindows Server 
2003 above finishing Windows Vista, thus delaying its completion. 

While these new features and security improvements have garnered positive reviews, Vista has 
also been the target of much criticism and negative press. Criticism of Windows Vista has 
targeted its high system requirements, its more restrictive licensing terms, the inclusion of a 
number of new digital rights management technologies aimed at restricting the copying of 
protected digital media, lack of compatibility with some pre-Vista hardware and software, and 
the number of authorization prompts for User Account Control. As a result of these and other 
issues, Windows Vista had seen initial adoption and satisfaction rates lower than Windows 
XP. However, with an estimated 330 million Internet users as of January 2009, it had been 
announced that Vista usage had surpassed Microsoft‘s pre-launch two-year-out expectations of 

achieving 200 million users. At the release of Windows 7 (October 2009), Windows Vista (with 
approximately 400 million Internet users) was the second most widely used operating system on 
the Internet with an approximately 18.6% market share, the most widely used being Windows 
XP with an approximately 63.3% market share. 
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2.3 About of “Anti-Virus” 

A computer virus is a computer program that can copy itself and infect a 

computer. The term "virus" is also commonly but erroneously used to refer to other types 
of malware, including but not limited to adware and spyware programs that do not have the 
reproductive ability. A true virus can spread from one computer to another (in some form of 
executable code) when its host is taken to the target computer; for instance because a user sent it 

over a network or the Internet, or carried it on a removable medium such as a floppy 
disk, CD, DVD, or USB drive. Viruses can increase their chances of spreading to other 
computers by infecting files on a network file system or a file system that is accessed by another 
computer. 

As stated above, the term "computer virus" is sometimes used as a catch-all phrase to include all 
types of malware, even those that do not have the reproductive ability. Malware includes 
computer viruses, computer worms, Trojan horses, most rootkits, spyware, dishonest adware and 
other malicious and unwanted software, including true viruses. Viruses are sometimes confused 
with worms and Trojan horses, which are technically different. A worm can exploit 
security vulnerabilities to spread itself automatically to other computers through networks, while 

a Trojan horse is a program that appears harmless but hides malicious functions. Worms and 
Trojan horses, like viruses, may harm a computer system's data or performance. Some viruses 
and other malware have symptoms noticeable to the computer user, but many are surreptitious or 
simply do nothing to call attention to themselves. Some viruses do nothing beyond reproducing 
themselves. 

A computer virus is an executable program. Depend on the nature of a virus, it may cause 
damage of your hard disk contents, and/or interfere normal operation of your computer. 

By definition, a virus program is able to replicate itself. This means that the virus multiplies on a 
computer by making copies of itself. This replication is intentional; it is part of the virus 
program. In most cases, if a file that contains virus is executed or copied onto another computer, 
then that computer will also be "infected" by the same virus. 

A virus can be introduced to a computer system along with any software program. For Internet 
users, this threat can come from downloading files through FTP (file transfer protocol), or 
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referencing email attachments. (Please refer to our web page on Handling Email's File 
Attachments for details.) 

When a virus is introduced to a computer system, it can attach itself to, or sometimes even 
replace, an existing program. Thus, when the user runs the program in question, the virus is also 
executed. This usually happens without the user being aware of it. 

A virus program contains instructions to initiate some sort of "event" that affects the infected 
computer. Each virus has an unique event associated with it. These events and their effects can 
range from harmless to devastating. For examples: 

 
 
 
 
 

An annoying message appearing on the computer screen. 
Reduced memory or disk space. 
Modification of data. 
Files overwritten or damaged. 
Hard drive erased. 

 Types of Viruses 
There are many types of computer viruses: 

 

 

 

 

File virus : Most viruses fall into this category. A virus attaches itself to a file, usually a 
program file. 
Boot sector virus : These viruses infect floppy and hard drives. The virus program will 
load first, before the operating system. 
Macro Virus : This is a new type of virus that use an application's own macro 
programming feature to distribute themselves. Unlike other viruses, macro viruses do not 
infect programs; they infect documents. 
Virus Hoax : Although there are thousands of viruses discovered each year, there are still 
some that only exist in the imaginations of the public and the press - known as virus 
hoaxes. These viruses hoaxes DO NOT EXIST, despite rumor of their creation and 
distribution. 

Although there are thousands of viruses discovered each year, there are still some that only exist 
in the imaginations of the public and the press - known as virus hoaxes. These viruses 
hoaxes DO NOT EXIST, despite rumor of their creation and distribution. 

Please ignore any messages regarding these supposed "viruses" and DO NOT pass on any 
messages about them. Send them to ITSC to be dealt with. Passing on messages about these 
hoaxes only serves to further propagate them. 

How do Viruses Spread? 
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Viruses begin to work and spread when you start up the program or application of which the 
virus is present. For example, a word processing program that contains a virus will place the 
virus in memory every time the word processing program is run. 

Once in memory, one of a number of things can happen. The virus may be programmed to attach 
to other applications, disks or folders. It may infect a network if given the opportunity. 

Viruses behave in different ways. Some viruses stay active only when the application it is part of 
is running. Turn the computer off and the virus is inactive. Other viruses will operate every time 
you turn on your computer after infecting a system file or network. 

How to Prevent a Virus Invasion! 

1. Load only software from original disks or CD's. Pirated or copied software is always a 
   risk for a virus. 
2. Execute only programs of which you are familiar as to their origin. Programs sent by 
   email should always be suspicious. 
3. Computer uploads and "system configuration" changes should always be performed by 
   the person who is responsible for the computer. Password protection should be employed. 
4. Check all shareware and free programs downloaded from on-line services with a virus 
   checking program. 
5. Purchase a virus program that runs as you boot or work your computer. Up-date it 
   frequently. 

How To Choose the Best Antivirus Software for Your Computer 
 1. Make a list of the different features you want the antivirus program to have, do or not do. 
    Ask yourself some questions first. For example, what features are you looking for? Do you 
    want it to auto scan the computer? Do you want it to delete viruses automatically? Do you 
    want to look at the files first? Do you want the program to not scan something in particular? 
 2. Make a list of different possible antivirus programs to consider. Two good sites-- 
    Top10Reviews.com and TechMixer.com--list their opinions of the best antivirus programs. 
    Evaluate your features list against the lists of features of the different security software. Pick 
    a few, usually no less than three, to evaluate. 
 3. Read users' reviews of the particular software you have chosen by searching for the name of 
    the antivirus program on Reviews.CNet.com, or Top10Reviews.com. These are reliable and 
    trusted sources of consumer information. Use these reviews to help choose which software 
    to evaluate. 
 4. Download the antivirus software you have chosen to evaluate from their respective 
    websites. Click on the "Download" link then click the "Save" button on the dialogue box 
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   that appears to save the program to your desktop so you can find it easily when it is time to 
   install it. Do this for each antivirus program you chose to evaluate. 
5. For Windows XP users: Install the antivirus software by going to your desktop, double 
   clicking the software's icon and then clicking the "Run" button when the install Wizard 
   appears. Follow directions for the setup and install the software. When the install Wizard 
   finishes, click the "Finish" button and the software is ready to use. The program will 
   automatically open to change the options on how you want it to run. 

    For Windows Vista users: After you click the "Run" button, the Administrative options will 
    appear asking if you trust and want to run the program. Click on the option that allows you 
    to do so. Only then will the Install Wizard appear. Then follow the directions. When the 
    install Wizard finishes, click the "Finish" button and the software is installed and ready to 
    use. The program will automatically open to change the options on how you want it to run. 
6. Evaluate the software when it opens by setting the options you prefer and running a full 
    scan. Observe whether it does what you want it to do based on your list. With every stage of 
    the software, evaluate how it performs against your list. 
7. Uninstall the software when you are finished evaluating it. Click on the "Start" button, 
    "Control Panel" and "Add/Remove Programs" to produce a list of all installed software 
    programs on your computer. When you find the name of the antivirus software you 
    evaluated, highlight the entry by clicking on the name and then click the "Change/Remove" 
    button to uninstall the program. A dialogue box will appear asking if you are sure. Click the 
    "Yes" button to continue uninstalling the program. 
8. Repeat Steps 4 to 6 for each antivirus software you have chosen to evaluate. 
9. Choose the antivirus software you want to install based on the results of your evaluations. 
    Compare the lists of evaluation results to the list of features you created in step one. Choose 
    the one you think is best. 
10. Install the antivirus software you chose. Do this by following Step Four again. When it is 
    finished installing, choose your settings. 

2.4 How to install AVG Antivirus Free on Windows 

This article will cover a normal ( default ) installation of AVG Antivirus Free Edition, version 
8.5 on Windows XP and Vista. We will also show you how to update AVG Antivirus Free 
Edition or how you can perform a full system scan. Before anything else, in case that you don't 
have the antivirus software, you can download AVG Antivirus Free Edition from here. So, let's 
start with the first thing that we will see after we have our antivirus copy. Navigate to where you 
downloaded the antivirus program and make sure to open it. The program should look like in this 
picture : 

Please click on the program and you should see another window that will start extracting AVG 
Antivirus files needed to start the installation wizard. 
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After the setup will extract the files you should see a welcome window message "Welcome to the 
AVG Free Setup Program". Choose your setup language ( default language is English ) and click 
on "Next" button. 

Now you should see an "Acceptance Notice" window that tells you that this copy of AVG 
Antivirus is intended for personal, home use only. Please read everything and if you agree click 
on the "Accept" button. 

Again, now it's time for "license Agreement" window, please read all the terms stated on the 
"license Agreement" and if you agree with them, click on "Accept" button. 
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You should see another window that asks you to "Select Installation Type" and you can choose 
between "Standard Installation" or "Custom Installation". In this article we are going to choose 
the "Standard Installation" ( it's the default installation ) and to do that make sure to select it 
and click on "Next" button. 

Now you should see the "Activate your AVG Free license" window. I really don't understand 
why that license number it's being displayed since the antivirus it's free, however we are going to 
click on "Next" button to move further. 
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An additional feature called "AVG Security Toolbar" allows you to install it on your computer. 
I have install it but honestly it's not very useful for this free version, it has all features in paid 
versions so you can choose to install it or skip it. To install your antivirus without this security 
toolbar, make sure to uncheck "Yes, I would like to install the AVG Security Toolbar". So it's up 
to you if you want to install it or not. To continue with the installation click on "Next" button. 

In the following window called "Setup Summary" you can review one more time the path to the 
installation folder, the license user and the license type. If those settings are correct press on the 
"Finish" button. Otherwise you may use the "Back" button and return to make changes. 
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If you clicked on "Finish" button, you should see now the installation window that is currently 
installing AVG Antivirus Free Edition on your computer. Please be patient as this may take a 
couple of seconds or minutes depending on your performance. 

If everything went well your should see a new window that informs you with a "Installation 
complete" message. Press the "OK" button to continue with the "AVG First Run Wizard". 
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Although the installation process has finished, there are few steps named ""AVG First Run 
Wizard" that will configure our antivirus. In the first step "Step 1 of 8: Introducing the AVG First 
Run Wizard " click on the "Next" button. 

The next step called "Step 2 of 8: Schedule regular scans and updates" AVG Wizard asks you 
about the update and scan process. You can leave it as it is, however if you want to scan 
manually your computer you can uncheck the box that says "Enable daily scanning ( 
recommended )" and click on "Next" button. 
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The next step called "Step 3 of 8: Help us to identify new threats" will ask you if you agree to 
provide informations about detected threats to AVG. You can leave it as it is and click on "Next" 
button. 

Pay attention to this step called "Step 4 of 8: Configure the AVG Security Toolbar" that asks you 
nicely if you want to change your search engine to Yahoo. If you want to use Yahoo Search 
make sure to check that box "Yes, change my default search engine to Yahoo!". If you already 
use a search engine and you don't want to change it, click on "Next" button. 
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The next step called "Step 5 of 8: Update AVG protection" asks you about the immediately 
update process. It's going to search for any available updates and it's going to download them. 
You can skip this step but I strongly recommend you to leave it as it is. For an immediate update 
click on the "Next" button. 

The next step is called "Step 6 of 8: AVG Update" and it's doing as the name suggests an update ( 
if available ) to the antivirus database. You should see the progress ( please be patient ) in a 
window similar with this picture : 
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Once the update finishes, you should see the same window displaying this message : "Update 
was finished successfully." Please click on the "Next" button to continue with the "AVG First 
Run Wizard". 

The next step called "Step 7 of 8: Register AVG Anti-Virus Free" tells you more things about the 
benefits for registering your free license. I chosed to skip it as this article would become huge but 
you can choose to register by using the "Register AVG Anti-Virus Free" button. To continue 
with the wizard, click on the "Next" button. 
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The last step, step 8 called "Step 8 of 8: AVG protection configuration is complete" informs you 
that AVG has been successfully configured. You can now press the "Finish" button as you have 
correctly installed and configured AVG Antivirus Free Edition. 

The main purpose of this article was to show you how to install AVG but I believe that if would 
be useful if I would show you how to access the main interface, how to perform an update and 
finally how to perform a full computer scan. I didn't want to expand this article ( there are a lot of 
pictures and it can increse load times on dial-up connections ) but it seems to me that it would 
become more complete. Now, that you have finished the installation, let's open AVG Antivirus 
Free, better said let's access the program interface. To do so, look on your desktop for an AVG 
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Antivirus icon or look on your taskbar on the right corner for the AVG icon. To help you to 
locate it, I have a picture that shows you a way to get access to this antivirus interface : 

And here it is, the AVG Antivirus interface will open and it may look like in the following 
picture ( at the time that this article was written, the current version is 8.5 ). 

As the interface it's very simple and intuitive to use we are going to perform an update manually. 
To do so, look on the left bar ( having the blue colour ) and click on the "Update Now" button. 
The antivirus will start to update his databases if there are new definitions available for 
download. 
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After the update process, it's now time to perform a full computer scan. Again, return to antivirus 
interface, look on the left blue bar and click on "Computer scanner" button. You can now 
perform two types of scan, the first one called "Scan whole computer" and the second one called 
"Scan specific files or folders". We are going to use the firsty option called "Scan whole 
computer". 
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If you clicked on "Scan whole computer" it means that your antivirus is going to scan your 
entire computer. Once that will start scanning, it will look like in the following picture : 

When the scan process will end, it will display you the results, as you can see in the following 
picture, my antivirus finished the scan in 3 minutes and a couple of seconds ( I have just installed 
Windows and I don't have any programs or files on it, this is why he moved so fast - and yes I 
have a powerful computer ). 
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You may now click on "Close results" button ( after the scan ends ) and you will be taken back 
to software interface. 
Now that you have learned how to install AVG Antivirus Free on Windows and you know how 
to update and perform a full scan of your computer I would like to remind you that you should 
use one antivirus software at a time on a single computer to avoid any conflicts. Also, there are 
some issues related to update problems or some new issues that are found after a new version of 
AVG is being released. You can check our section of FAQ related to AVG Antivirus since we 
try to keep this section updated with the most known problems and you can always download the 
latest versions. As a final advice I would like to mention that the best protection is always 
prevention. Make sure to have your antivirus updated daily, make sure to have the latest system 
updates and also make sure to have a firewall on your computer. 

2.5 How download Firefox 

Installing Firefox on Windows 

Visit the Firefox download page in any browser (e.g. Microsoft Internet Explorer). The page will automatically 
recommend the best version(s) of Firefox for you. 
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Click on the green download link to download the Firefox installer, then Run the file. It is recommended that you 
                                     exit all your other running programs. 

 (Windows Vista / Windows 7) You may see a User Account Control message. In this case, allow the setup to 
                                       run by clicking Yes. 
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 If Firefox is reported to be infected with a trojan or virus, see Firefox is reported to be infected with a trojan or 
virus. 

You will be greeted with a welcome screen. Click Next to continue. This will bring you to the Setup Type screen. 
A Standard setup is selected by default, which will install Firefox with a recommended configuration that will work 
for most users. 
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For information about the Custom setup option, see Custom installation of Firefox on Windows. 

 Check Use Firefox as my default browser if you want to use Firefox when you open a link in your mail 
application, an Internet shortcut, or HTML document. 

Click Next. 

Once the installation is complete, close the setup wizard by clicking Finish. 
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If the "Launch Firefox now" checkbox is checked, Firefox will start for the first time immediately after you 
clickFinish. 

What is Firebox.com? 
Wouldn't life be a little dull without a few weird and wonderful things to play with along the 
way? After all, getting old is inevitable, but growing up is optional. 
That's why Firebox scours the world, looking for the very latest gadgets, toys, games and other 
cool stuff. We search high and low for gifts with a twist. Products that are inspirational, quirky, 
bizarre and downright fun. 
We're very selective though - so only the most original, exciting and unique gifts get picked. 
From Las Vegas to Los Alamos, Tokyo to Tashkent, we scour the world looking for the 'next big 
thing', then make it available through our award-winning website and mail order catalogue. 
You'll find products at Firebox long before they make it to the mass market. It is our mission to 
always be first with the latest hot stuff. 
How did all this happen? 
Firebox.com began life in early 1998 as hotbox.co.uk, an internet retailer founded by university 
friends Michael Smith and Tom Boardman. Operating out of Cardiff, the company saw rapid 
initial growth due to the huge success of Michael and Tom's (since much-imitated) invention, the 
Shot Glass Chess Set. In the Summer of 1999 the company moved to London and relaunched as 
Firebox.com. In 2002 the company opened its first combined Head Office and Distribution 
Centre located in South London. 
Initially a "pure-play" Internet only business, Firebox has successfully moved into the Mail 
Order, Corporate and Wholesale/Trade sectors: 

- The Firebox.com website attracted nearly 10m visits in 2009 and served 48m page 
  impressions 
  (source: Google Analytics); 
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Email Newsletter - sent fortnightly to over 550,000 recipients; 

Catalogue - Published several times a year with an annual circulation exceeding 7m copies 

Corporate - Firebox has provided corporates such as Yahoo, Oracle, Five, Siemens and Abbey 
National with innovative solutions for incentives and promotions 

 Wholesale - Firebox provides a range of branded products to retailers looking to expand their 
 range with our exciting and exclusive product lines. 
as the 13th fastest growing privately owned business in the UK. 

 

2.5 Adobe reader download 
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2.6 About Microsoft office 2007 

Developer(s) 

Initial release 

Stable release 

Microsoft 

January 30, 2007 

Service Pack 2 (12.0.6535.5002) / April 28, 2009; 21 months ago 

   7 
2008 

2003 

Vista 
 SP1 

Operating system Windows 
                 Windows 

Windows 
WindowsServer 
Windows XP with Service Pack 2 

Platform 

Server 

Microsoft Windows (Intel x86 32-bit/64-bit) 
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Available in English, Arabic, Simplified Chinese, Traditional Chinese, Czech, 
Danish, Dutch, Finnish, French, German, Greek, Hebrew, Hindi, 
Hungarian, Italian, Japanese, Korean, Lithuanian, Norwegian 
(Bokmål), Polish, Portuguese, Romanian, Russian, Spanish, Swedish, 
Thai, Turkish, and Ukrainian. 

Office suite 

Proprietary commercial 

microsoft.com/office/2007 

Type 

License 

Website 

Microsoft Office 2007 (officially called 2007 Microsoft Office System) is a Windows version 
of the Microsoft Office System,Microsoft's productivity suite. Formerly known as Office 12 in 
the initial stages of its beta cycle, it was released to volume licensecustomers on November 30, 
2006 and made available to retail customers on January 30, 2007. These are, respectively, the 
same dates Windows Vista was released to volume licensing and retail customers. Office 2007 
contains a number of new features, the most notable of which is the entirely new graphical user 
interface called the Fluent User Interface (initially referred to as the Ribbon User Interface), 

replacing the menus and toolbars – which have been the cornerstone of Office since its inception 
– with a tabbed toolbar, known as the Ribbon. Office 2007 requires Windows XP with Service 
Pack 2 or higher, Windows Server 2003 with Service Pack 1 or higher, Windows Vista or 
Windows 7.[6] Office 2007 is the last version of Microsoft Office which is officially supported 
on Windows XP Professional x64 Edition. 

The 'Ribbon User Interface' is a task-oriented Graphical User Interface (GUI). It features a 
central menu button, widely known as the 'Office Button'. The Ribbon Interface has been 
improved in Microsoft Office 2010. 

Office 2007 also includes new applications and server-side tools. Chief among these is Groove, a 

collaboration and communication suite for smaller businesses, which was originally developed 
by Groove Networks before being acquired by Microsoft in 2005. Also included is Office 
SharePoint Server 2007, a major revision to the server platform for Office applications, which 
supports "Excel Services", a client-server architecture for supporting Excel workbooks that are 
shared in real time between multiple machines, and are also viewable and editable through a web 
page. 
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Microsoft FrontPage has been removed from the Office suite entirely. It has been replaced 
by Microsoft Office SharePoint Designer, which is aimed towards development of SharePoint 
portals. Its designer-oriented counterpart Microsoft Expression Web is targeted for general web 
development. However, neither application has been included in Office 2007. 

Speech recognition and handwriting recognition are now part of Windows Vista. Speech and ink 
components have been removed from Office 2007. Handwriting and speech recognition work 
with Office 2007 only on Windows Vista or Windows XP Tablet PC Edition. However, XP users 
can use an earlier version of Office to use speech recognition. 

According to Forrester Research, as of May 2010, Microsoft Office 2007 is used in 81% of 

enterprises. 

Development 

The first beta of Microsoft Office 2007, referred to as Beta-1 in emails sent to a limited number 
of testers, was released on November 16, 2005. The Beta-1 Technical Refresh was released to 
testers on March 13, 2006. The Technical Refresh fixed issues in installing with Windows Vista 
build 5308. 

Microsoft revealed the Ribbon UI on March 9, 2006 at CeBIT in Germany. Office 2007 Beta 2 
was announced by Bill Gates at WinHEC 2006, and was initially released to the public at no cost 
from Microsoft's web site. However, because of an unprecedented number of downloads, a fee of 

$1.50 was introduced for each product downloaded after August 2, 2006. The beta was updated 
on September 14, 2006 in Beta 2 Technical Refresh (Beta2TR). It included an updated user 
interface, better accessibility support, improvements in the robustness of the platform, and 
greater functionality. 

The beta versions continued to function in a reduced functionality mode after February 1, 2007. 
If users downloaded the Technical Refresh to update Beta 2, then users could use its full 
functionality until March 31, 2007 for client products and May 15, 2007 for server products. The 
Beta program ended on November 8, 2006, when Microsoft declared the product "Released to 
Manufacturing" (RTM) and started manufacturing the final product. After RTM, the availability 

of the beta download ended. 

Office 2007 was released to volume licensing customers on November 30, 2006, and to the 
general public on January 30, 2007. 
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3.0 How To Create a LAN connection between 2 PCs 

In this tutorial we see how to connect to computers together to share files and resources. We 

can go about it either the wired way or the wireless one. But the wireless way is pretty expensive. 

So in this tut, we consider the wired way. 

To do it the wired way, we need either 2 normal ethernet cables and a Hub / Switch. OR a 

crossover ethernet cable. We choose the 2nd way as it is more cost effective. 

To create a LAN network using a crossover cable, we just need a crossover (Cross crimped 

RJ45 / CAT5) cable and a LAN (Ethernet) card in both computers. Most computer motherboards 

have onboard ethernet these days. 

We refer to the 2 computers as PC1 and PC2. 

First of all, we connect the cross crimped ethernet cable in the LAN RJ45 ports of both the 

computers. 

Now we start with configuring the computers. 

PC1: 

1. Just right-click ―My Computer‖ and click Properties. 

2. Select the ―Computer Name‖ tab and click the ―Change‖ button. 

3. Change the computer name to whatever you want, here we name it PC1. Change the 

workgroup to WG. (The workgroup name should be the same in both computers) 

4. Click OK. 

Now, to configure the TCP/IP connection settings, 

1. Goto ―Control Panel‖ >> ―Network connections‖ 

2. Right-click on your LAN connection and click ―Properties‖. In the ―General‖ tab, select 

―Internet Protocol (TCP/IP)‖. Click the ―Properties‖ button. 

3.Set the Values 

IP Address – 192.168.0.1 

Subnet Mask – 255.255.255.0 
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Default Gateway – 192.168.0.2 

4. Click OK and you are done for PC1. 

PC2: 

1. Just right-click ―My Computer‖ and click Properties. 

2. Select the ―Computer Name‖ tab and click the ―Change‖ button. 

3. Change the computer name to PC2. Change the workgroup to WG. (The workgroup name 

should be the same in both computers) 

4. Click OK. 

Now, to configure the TCP/IP connection settings, 

1. Goto ―Control Panel‖ >> ―Network connections‖ 

2. Right-click on your LAN connection and click ―Properties‖. In the ―General‖ tab, select 

―Internet Protocol (TCP/IP)‖. Click the ―Properties‖ button. 

3. Set the Values 

IP Address – 192.168.0.2 

Subnet Mask – 255.255.255.0 

Default Gateway – 192.168.0.1 

4. Click OK and you are done for PC2 as well. 
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If you have done the above part correctly, the computers will have detected each other. If they 

don‘t, just restart both the computers. 

You can access the other computer in ―My network Places‖. You can also play multi-player 

games using this connection. For easier access you can map a drive on the network to a local 

drive by ―Tools‖ >> ―Map network drive‖. 

Build Your Skills: Configure a wireless LAN connection in Windows XP 

That has long been my favorite little catch phrase when setting up and configuring new IT 
solutions. Sadly enough, that phrase has become even more special to me because it's so rare that 
I actually get to say it when working with today's technologies. 

However, I was able to enthusiastically utter this phrase when configuring a wireless LAN 
connection using Windows XP. As I recently wrote, the most valuable new feature of Windows 
XP is the way that it seamlessly handles WLAN configuration and roaming. Now it's time to 
walk you through the process of setting up a WLAN network card in XP to prove just how 
intuitive it is. 

Install the WLAN network card 
Of course, the first thing to do is pop a WLAN network adapter into your system—and it's still 
best to do this while the system is shutdown. In most cases, you'll probably be putting a PC Card 
adapter into a laptop system. However, there are also PCI and USB adapters for desktop systems. 
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For this example, I am installing an ORiNOCO Gold PC Card into a Dell laptop. I chose the 
ORiNOCO card because it had good reviews from industry experts and buyers, and I was happy 
with the choice; the card proved to have excellent range while holding a strong signal. I highly 
recommend the card for corporate installs. 

In my case, Windows XP was already installed on the system before I added the WLAN network 
adapter, but for the purposes of this tutorial, you will achieve the same effect by installing the 
WLAN card before loading Windows XP. If you had already installed a WLAN card (and its 
drivers and utilities) in a previous version of Windows, and you are now upgrading to XP, you 
need to watch out for a gotcha. Before upgrading to XP, uninstall the drivers and utilities that 
came with the WLAN card. If you don't, then you could run into some errors and conflicts with 
your WLAN configuration when you upgrade to XP. 

Verify that XP recognizes the WLAN card 
Once you power on your system, Windows XP should automatically recognize your WLAN 
card. (It has a vast database of WLAN adapter drivers built in.) After it is recognized, Windows 
will automatically add it to the list of available interfaces in Network Connections. To verify 
this: 

1. Click Start | Control Panel. 
2. Click Network And Internet Connections. 
3. Click Network Connections. 

You should then see an icon that says Wireless Network Connection. Double-click that icon to 
bring up the Wireless Network Connection Status dialog box (Figure A). This should look 
familiar. It's basically the same as the Local Area Connection Status dialog box you see when 
you double-click on a standard Ethernet NIC, but there's one distinction. The wireless version 
has a nice little graphic with green bars to show the signal strength of your radio wave 
connection. 
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Figure A 

The WLAN status box shows the signal strength of the wireless connection. 

Configuring wireless networks 
When you're ready to configure your WLAN settings, click the Properties button. This will bring 
up the network settings properties (Figure B) that you're probably familiar with. They're the 
same as the network properties for a standard Ethernet NIC, but with one important addition: 
When you are configuring a WLAN network card, you will see a tab called Wireless Networks. 

Figure B 
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WLAN adapters have an additional configuration tab, Wireless Networks. 

Click on this tab, as we've done in Figure C. Now, you can configure your WLAN adapter to 
connect to various wireless access points (WAPs). 

Figure C 

The Wireless Networks tab is where you handle WLAN setup. 

First, you'll need to make sure the Use Windows To Configure My Wireless Network Settings 
check box is selected. (This is the default setting.) You'll notice that there are two sections to this 
tab: Available Networks and Preferred Networks. In the Preferred Networks section, you can 
manually set up a connection to a WAP by clicking the Add button. You can then enter the 
Network Name (SSID) for the access point and set up Wireless Encryption Privacy (WEP), as 
shown in Figure D. 
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Figure D 

The Wireless Network Properties screen enables you to set up a connection to an 
access point. 

Another way to connect to a WAP is to click the Refresh button in the Available Networks 
section. Windows will go out and look for nearby access points and give you a list of them. Just 
click on the one you want to use and then click Configure. This will pull up the same Wireless 
Network Properties screen that you saw in Figure D, only the Network Name will automatically 
be populated. After you tinker with the settings and click OK, the WAP will be placed on your 
list of Preferred Networks. 

Now, when you roam to new locations (especially ones that you'll probably be returning to later), 
you can simply let Available Connections find the access points, and you can add them to your 
preferred networks with a few clicks. When you return to that location, your laptop should then 
automatically connect you to the WAP, and you'll have network access without having to do any 
special reconfiguration. 

If you have multiple access points in a single location, you can add them all to your Preferred 
Networks list and simply use the Move Up and Move Down buttons to prioritize them. 

There's one more setting you should be aware of on this screen, which you can access by 
clicking the Advanced button. Here, you set your preference in terms of connecting to WLANs 
powered by access points or connecting to peer-to-peer WLANs (basically just connecting to 
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other client machines that have WLAN network adapters installed). You also have a third option 
of connecting to Any Available Network, which will show you both of these categories. 
Obviously, in a corporate environment, you'll probably want to rely on access points. You'll also 
probably want to leave the Automatically Connect To Non-preferred Networks check box 
deselected. 

WLAN authentication and security 
Another nice feature of the Windows XP implementation of WLANs is that it has built-in 
support for IEEE 802.1X security. This makes it easy to require identity verification for WLAN 
adapters via a variety of standard authentication mechanisms including RADIUS, smart cards, 
and certificates. This can be configured on the Authentication tab (Figure E) of the network 
adapter's properties page. 

Figure E 

The Authentication tab makes it easy to configure 802.1X security. 

It's important to note that 802.1X security is not limited to WLANs. It can be used for standard 
10/100 Ethernet connections as well. 

Basic monitoring and troubleshooting 
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Once you make your WLAN connection, you can easily monitor the reception and bandwidth of your connection. First, go into the 
properties of your WLAN network adapter (which appears in Figure B). Then, select the Show Icon In Notification Area When 
Connected check box. This will put a small icon with two computers in the System Tray (in the lower right-hand corner of 
your screen). The icon will indicate when data is being sent over this network interface by changing colors. (The little computer 
screens change from navy blue to sky blue when data is moving.) When you hover your mouse over this icon, you'll see a screen tip 
displaying connection information. This includes the name of the wireless network that you are connected to (usually the WAP), the 
connection speed (in Mbps), and the signal strength of your radio wave connection (from Very Low to Excellent). 

3.1 How do you find your news on internet? 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

www.wikipedia.org 
www.hi5.com 
www.facebook.com 
www.amazon.com 
www.yahoo.com 
www.cnet.com 
www.youtube.com 
www.google.com 

Local web site 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

www.e-health.mn 
www.selenge.mn 
www.banjig.mn 
www.gogo.mn 
www.sonin.mn 
www.eruul-mend.mn 
www.moh.mn 
www.103.mn 

Google Desktop makes searching your computer as easy as searching the web with Google. It's a desktop search application 
that provides full text search over your email, files, music, photos, chats, Gmail, web pages that you've viewed, and 
more. By making your computer searchable, Desktop puts your information easily within your reach and frees you from 
having to manually organize your files, emails and bookmarks. 
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Google Desktop doesn't just help you search your computer; it also helps you gather new 
information from the web and stay organized with gadgets and sidebar. Google Gadgets can be 
placed anywhere on your desktop to show you new email, weather, photos, personalized news, 
and more. Sidebar is a vertical bar on your desktop that helps you keep your gadgets organized. 

Reference 

 

 
 

 
 
 
 

 

http://www.microsoft.com/resources/documentation/windows/xp/all/proddocs/en- 
us/hnw_checklistw.mspx?mfr=true 
http://en.wikipedia.org/wiki/Windows_XP 
http://www.techrepublic.com/software/microsoft-windows-xp-step-by-step-deluxe-second- 
edition-10-mobile/1978927 
http://www.webopedia.com/TERM/V/virus.html 
http://www.ust.hk/itsc/antivirus/general/types.html 
http://www.ehow.com/how_5626813_choose-antivirus-program-computer.html 
http://www.downloadbestsoft.com/howto/software/how-to-install-avg-antivirus-free-on- 
windows--30.html 
http://www.techrepublic.com/software/internet+software/search+tools 
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Appendix -7: Visitors overviews of the project website ( www.consulting.mn) as Google 
Analytics 
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Appendix 8: Contents of training for maternal health education 

Time 

9.00-9.30 

9.30-10.00 
10.00-11.00 
11.00-11.15 

11.15-12.00 
12.00-12.45 
12.45-13.00 
13.00-14.00 
14.00-16.00 
16.00-18.00 

Content 

                       First day training. Module 1 
Introduce the objective of the training, tentative plan training, 
principle of the lesson and clinical training place 
Pretest 
Diagnosis pregnancy, find out high risk pregnancy 
                                        Coffee break 

Symptoms needs emergency care, follow up pregnancy 
Find out anemia pregnancy and treatment 
Logistic of practice 
                                        Lunch time 
Diagnosis pregnancy, find out risk pregnancy, discuss on case 
Clinical practice: 
First group 
    Family clinic of Chingeltei District Health Center – diagnosis of 
    pregnancy, find out risk of pregnancy, follow up normal 
    pregnancy, care of family planning, home care by pregnant 
    women and post partum. 
Second group 
    Ob/Gyn cabinet of Chigeltei Health District Center - follow up 
    high risk pregnancy 
Third group 
    Ob/gyn clinic of MCHC – complication of pregnancy /vaginal 
    bleeding during pregnancy, hemorrhage shock.,/, emergency 
    obstetric care, discuss on the case 
Forth group 
    Second Obstetrics Department of First Maternity Hospital - 
    complication of pregnancy /gestosis, anemia/, emergency 
    obstetric care, discuss on the case 
First group 
Night practice - admit pregnant women, obstetric care during the 
labor and post-partum, emergency obstetrics care 
                      Second day training. Module 2 
Discussing on night clinical practice of first day 
Pre eclampcy, eclampcy 
The bleeding in pregnancy 
                             Coffee break 
Management of Bleeding in the first half pregnancy (abortion, extra 
uterine pregnancy, trophoblastic disease) 
Management of Bleeding in the second half pregnancy (abruption 
placenta, placenta preavie ) 
                              Lunch time 

Management of postpartum infection 
Clinical practice: 
First group 

Lecturer 

Dr.Yanjinsuren 

Dr.Yanjinsuren 
Dr.Yanjinsuren 

Dr.Yanjinsuren 
Dr.Yanjinsuren 
Dr.Yanjinsuren 

Dr.Yanjinsuren 

Dr Majigsuren B 

Dr Gantulga D 

Dr Khishgee S 

Dr Erdenebaatar 

19.00-07.00 

Dr Altantuya 

9.00-9.30 
9.30-10.15 
10.15-11.00 
11.00-11.15 
11.15-12.00 

12.00-13.00 

13.00-14.00 

14.00-16.00 
16.00-18.00 

Dr.Yanjinsuren 
Dr Munkhstesteg 
Dr Munkhstesteg 
Dr Munkhstesteg 
Dr Munkhstesteg 

Dr Munkhstesteg 

Dr.Yanjinsuren 

Dr Gantulga 
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    Ob/Gyn cabinet of Chigeltei Health District Center - follow up 
    high risk pregnancy 
Second group 
    Ob/gyn clinic of MCHC – complication of pregnancy /baginal 
    bleeding during pregnancy, hemorrhage shock.,/, emergency 
    obstetric care, discuss on the case 
Third group 
   Second Obstetrics Department of First Maternity Hospital - 
   complication of pregnancy /gestosis, anemia/, emergency 
   obstetric care, discuss on the case 
Forth group 
    Family clinic of Chingeltei District Health Center – diagnosis of 
    pregnancy, find out risk of pregnancy, follow up normal 
    pregnancy, care of family planning, home care by pregnant 
    women and post partum. 
Second group 
Night duty - admit pregnant women, obstetric care during the labour 
and post partum, emergency obstetrics care 
                          Third day training 
Discussing on night clinical practice of second day 
Pregnancy and STI 
Prevention STI /neonate/ 
                             Coffee break 
Shock 
Abnormal position. Baby died in the uterus. 
                                 Lunch 

Consultation to prepare the labour, 
First group 
    Ob/gyn clinic of MCHC – complication of pregnancy /baginal 
    bleeding during pregnancy, hemorrhage shock.,/, emergency 
    obstetric care, discuss on the case 
Second group 
    Second Obstetrics Department of First Maternity Hospital - 
    complication of pregnancy /gestosis, anemia/, emergency 
    obstetric care, discuss on the case 
Third group 
    Family clinic of Chingeltei District Health Center – diagnosis of 
    pregnancy, find out risk of pregnancy, follow up normal 
    pregnancy, care of family planning, home care by pregnant 
    women and post-partum. 
Forth group 
    Ob/Gyn cabinet of Chigeltei Health District Center - follow up 
    high risk pregnancy 
Third group 
Night duty - admit pregnant women, obstetric care during the labour 
and post-partum, emergency obstetrics care 
                             Forth day training 
Discussing on night clinical practice of third day 
Ìîdul 3. Signs of beginning labour, change the cervix 

Dr Khishgee 

Dr Erdenebaatar 

Dr Majigsuren 

19.00-07.00 Dr Erdenebaatar 

9.00-9.30 
9.30-10.15 
10.15-11.00 
11.00-11.15 
11.15-12.00 
12.00-13.00 
13.00-14.00 

14.00-16.00 
14.00-16.00 

Dr Yanjinsuren 
Dr Enkhtsetseg 
Dr Enkhtsetseg 

Dr Enkhtsetseg 
Dr Enkhtsetseg 

Dr Yanjinsuren 

Dr Khishgee 

Dr Erdenebaatar 

Dr Majigsuren 

Dr Gantulga 

19.00-07.00 

Dr Uranchimeg 

9.00-9.30 
9.30-11.00 

Dr Yanjinsuren 
Dr Yanjinsuren 
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11.00-11.15 
11.15-12.00 
12.00-13.00 
13.00-14.00 
14.00-18.00 
14.00-16.00 

                             Coffee break 
Labour stages. Obstetrical care during labour. 
Benefit to write partogram 
                              Lunch time 
Obstetrical procedure /skill lab/ 
First group 
    Ob/Gyn cabinet of Chigeltei Health District Center - follow up 
    high risk pregnancy 
Second group 
    Ob/gyn clinic of MCHC – complication of pregnancy /baginal 
    bleeding during pregnancy, hemorrhage shock.,/, emergency 
    obstetric care, discuss on the case 
Third group 
    Second Obstetrics Department of First Maternity Hospital - 
    complication of pregnancy /gestosis, anemia/, emergency 
    obstetric care, discuss on the case 
Forth group 
    Family clinic of Chingeltei District Health Center – diagnosis of 
    pregnancy, find out risk of pregnancy, follow up normal 
    pregnancy, care of family planning, home care by pregnant 
    women and post partum. 

       Fifth day training .Module 5. Complication the labour 
Discussing on night clinical practice of fourth day 
Management of Complication first stage of labour 
Management of Complication second stage of labour 
                         Цайны завсарлага 
Management of Complication third stage of labour 
Module 6. Care in the postpartum, breastfeeding 
                               Lunch 
Module 7. Family planning. Modern methods. 

Post test 

Dr Yanjinsuren 
Dr Yanjinsuren 
Dr Yanjinsuren 

Dr Stestegcuren 

Dr Gantulga 

Dr Khishgee 

Dr Erdenebaatar 

Dr Majigsuren 

9.00-9.30 
9.30-10.15 
10.15-11.00 
11.00-11.15 
11.15-12.00 
12.13.00 
13.00-14.00 
14.00-15.00 

15.00-15.30 

Dr Yanjinsuren 
Dr Yanjinsuren 
Dr Yanjinsuren 
Dr Yanjinsuren 
Dr Yanjinsuren 
Dr Yanjinsuren 
Dr Yanjinsuren 
Dr Yanjinsuren 

Dr Yanjinsuren 
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Appendix 9: Contents of Training for Using Remote Consultation 

Content 

History of computer 

Computer‘s equipment and new technology 
Important software for using computer 

Windows Vista 
The antivirus and installation 
To use important software of computer 
To use Microsoft Office 
To convert the Unicode - Windows 1251 to Office word deer 
Unicode - Windows 1251 хооронд хөрвүүлэч код Macro 
United standard code (Unicode) 
Using and history of internet 

To use Wireless G-Mobile modem 
How to connect using by LAN 
The needs web address and to search information 
General understand of web and web 2.0 technology 

Date /time 
      09.30-09.50 

09.50-10.30 
10.30-11.20 

11.20-11.30 
11.45-12.15 
12.15-13.00 
14.00-14.30 
14.30-14.40 

14.40-15.00 
15.00-15.10 

15.25-16.05 
16.05-16.25 
16.35-17.00 
17.00-17.30 

2009.12.14 

Contents of training for basic knowledge for computer 

Contents 

Skype, web based email, email service provider 

To sign up for yahoo email 

To work with yahoo email 

To install drivers of web camera and other hardware 

General knowledge of use yahoo messenger 

To install Yahoo messenger 

To use the yahoo messenger 

To use the yahoo conference 

Work with Remote Consultation System 

About Distance Diagnosis System 

To enter maternal health data in Distance Diagnosis 

System 

2009.12.15 

Date/ time 

09.30-10.10 

10.10-11.00 

11.10-11.40 

11.40-12.20 

12.20-12.30 

13.30-14.30 

14.30-15.20 

15.20-15.40 

15.50-16.10 

16.10-16.30 

16.30-18 
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Appendix 10: Computer literacy assessment 

COMPUTER LITERACY ASSESSMENT 

Name: _______________________ 
Profession:________________________ 
Province:__________________________ 

Date: _______________________ 
Age: ________________________ 

Have you used a computer before? Yes _________ No _______ 

If the answer is YES, where and when did you learn how to use computers? 
____________________________________________________________________________ 
What motivated you to learn? 
____________________________________________________________________________ 
For what purpose/s do you use the computer? 
________________________________________________________________________________ 

If NO, why did you not learn? 
____________________________________________________________________________ 
If a computer is made available in the center, would you be willing to learn? 
____________________________________________________________________________ 

Instruction: 

 
 
 

Staff that will be involved in entering data using computers shall fill out this assessment. 
Staff demonstrating competency in various entries must tick the YES field. 
Collated results shall be the basis of staff Computer Literacy Instructions. 

BEGINNING ABLE 

Individual has no or little knowledge of computers or other technology. 

Demonstrate Mastery 
 YesNo 

1.1 Turn on computer 
1.2 Correctly turn off computer. 
1.3 Use a mouse for controlling the cursor and the 
status line 
1.4 Use a keyboard for controlling the cursor and 
status line 
1.5 Adjust monitor 
1.6 Start a program from Program List or Windows 
display 
1.7 Find and respond to screen prompts 
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LOW INTERMEDIATE ABLE 

Individual has minimal knowledge of nd experience with using computers and related technology. 
Individual at this level have responded to most of the skills/competencies at the Beginning Able level. 

Demonstrate Mastery 
 YesNo 

2.1 Know how to insert and eject flash drives 
2.2 Explain the difference between a program and a 
document 
2.3 Create a simple text document 
2.4 Open a document 
2.5 Save a document in a new file and in an existing 
file 
2.6 Close a document 
2.7 Print a document from a list files option 
2.8 Print a document using a print menu 
2.9 Use the preview document option before printing 
2.10 Distinguish between the SAVE and Exit 
function 
2.11 Retrieve an existing document, edit and save in 
a new file 
2.12 Use RENAME to change the name of a file 

HIGH INTERMEDIATE ABLE 

Individual can use simple computer programs and perform a sequence of routine tasks given directions 
using technology. Individuals in this level demonstrates competencies at the Low Intermediate Able level. 

Demonstrate Mastery 
 YesNo 

3.1 Use word processing to create a simple document 
demonstrating the following competencies: 
- setting and changing bottom, left, right and top 
margin 
- underlining, boldfacing and italicizing text as it is 
being typed; 
- using the blockage function; 
- moving and copying texts to other parts of a 
document; 
- deleting texts from a document. 
3.2 Use SPELL CHECK and correct errors in a 
document 
3.3 Select and alter font size 
3.4 Save a block of text as a separate document 
3.5 Compose and send an e-mail message 
3.6 Read an e-mail message 

LOW ADULT SECONDARY 
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Individual can work with or learn basic computer software, such as word processing, can follow simple 
instructions for using technology. Individuals at this level demonstrates competencies at Low 
Intermediate ABLE level. 

Demonstrate Mastery 
 YesNo 

4.1 Create a business letter using word processing 
program 
4.2 Reformat margin, spacing, justification and tabs 
within document 
4.3 Select and use the appropriate document 
template for different types of documents 
4.4 Create supporting visual aids for a simple 
presentation 
4.5 Create simple tables 
4.6 Copy tables to a separate document 
4.7 Troubleshoot computer problems by checking 
electrical connections and using computer support 
materials 
4.8 Access and use the HELP function 
4.9 Send and receive e-mail messages with 
attachments 
4.10 Access a specific Web page (URL) and search 
the Web using a variety of tools 
4.11 Access, utilize, and research resources through 
the World Wide Web. (Internet) 
4.12 Know how to create email address 
4.13 Utilized networking tools such as Facebook, 
Multiply, etc. 
4.14 Install and use a new software program 

Staff comments and observation: 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_______________________________________________________ 
Instrument adapted from: 
Kansas Computer Literacy Assessment: http://literacy.kent.edu/opas/doc_logs/kcla.pdf. 
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Appendix 11: Lists of Yahoo Messenger ID of MDs who were participating in the project 

Name 
A.Suvdmaa 
P.Usukhbayar 
G.Munkhzul 
G.Togtoh 
S.Odontuya 
L.Lhagva 
N.Erdenetsesteg 
O.Oyun 
B.Odonchimeg 
B.Tugsjargal 
Ts. Davaasuren 
D.Jargal 
Ts.Dulamjav 
J.Myagmarsuren 
L.Zandansuren 
Zolboo 
D.Naransukh 

D.Yansuren 

Yahoo ID 
torokh_gaa@yahoo.com 
osohbayar1977@yahoo.com 
zulaa27@yahoo.com 
togtoh1951@yahoo.com 
odko_1978@yahoo.com 
lhagva2010@yahoo.com 
tsedend@yahoo.com 
ooyunaa87@yahoo.com 
odko_1978@yahoo.com 
togsjargal@yahoo.com 
goyomend@yahoo.com 
jagai_12@yahoo.com 
ts.dulamjav@yahoo.com 
mayagaa@yahoo.com 
lzagi@yahoo.com 
zolboob@yahoo.com 
ns_buh@yahoo.com 

yanjinsurend@yahoo.com 

Position 
Obstetrician 
General physician 
General physician 
Obstetrician 
Midwife 
Obstetrician 
General physician 
Obstetrician 
General physician 
Nurse 
General physician 
Obstetrician 
General physician 
General physician 
General physician 
IT specialist 
Project staff 

OB consultant 

Organzation 
Yesenbulag hosiptal 
Yesenbulag hospital 
Yesenbulag hospital 
Tugrug hospital 
Tugrug hospital 
Mandal hospital 
Mandal hospital 
Sumber hospital 
Sumber hospital 
Sumber hospital 
Shivee-Govi hospital 
Sainshand hospital 
Sainshand hospital 
Sainshand hospital 
Urgun hospital 
ITCS.Co 
School of Public Health, 
HSUM 
Department of OB/Gy, 
HSUM 
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Appendix 12: Schedule of online meeting of the participants 

1st week 

Mon 

Jan 
Feb 

Mar 

Apr 
May 

June 
July 

Aug 

Sept 
Oct 

Tue Wed Thu Fri 

2nd week 

Mon Tue Wed Thu Fri 

3d week 

Mon Tue Wed Thu Fri 

4th week 

Mon Tue Wed Thu Fri 
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Appendix 13: Archives of online meeting of the participants in 4, March of 2010 

ns_buh (16:33:13 PM): Hello every body 
yanjinsurend (16:33:15 PM): Hi all 
torokh_gaa (16:33:50 PM): Good afternoon everyone 
ooyunaa87(16:34:01 PM): Hi 
zulaa27 (16:34:22 PM): Hi all 
ns_buh (16:35:13 PM): Professor Yanjaa who is consultant of OB connected this online meeting. So you 
can ask from her about maternal health issues. Also, you can ask from Zolboo if you have any trouble 
with your computer or software. 
ns_buh (16:35:53 PM): You can share your practical experience to others. Please don‘t hesitate. 
lhagva2010 (16:36:22 PM): I have no trouble with my computer. But I cannot see Video lesson on 
project site. I downloaded video file. But it is not working. 
zolboob (16:37:07 PM): You should download again. Maybe those file damage when you download. 
lhagva2010 (16:38:08 PM): ok. I will download again. Then check it 
odko_1978(16:38:22 PM): Zolboo, I forgot my password . So I could not register pregnant women. 
zolboob (16:38:56 PM): I will send you the password as e.mail. 
odko_1978(16:39:02 PM): Ok, thanks 
zolboob (16:40:22 PM): Are there any question from me ? 
mayagaa(16:40:58 PM): Hi Zolboo. My lap top doesn‘t start. There appeared black display and texts. I 
cannot use the laptop. What am I do? Can you repair it? 
zolboob (16:42:02 PM): Could you send me your laptop ? If you send me, I will may repair it. From her 
I can not do any thing. First I need to see your laptop. 
mayagaa (16:43:01 PM): Ok. Our manager is going to go to UB city next week. Maybe she could bring 
you. 
zolboob (16:43:25 PM): You can directly contact me as my cellphone. 
zolboob (16:43:59 PM): There is any question ? every one! 
lzagi(16:44:01 PM): I have no problem to use computer. 
lhagva2010(16:45:42 PM): I am downloading video lesson now. 
torokh_gaa (16:46:22 PM): Hi, I have question from Professor Yanjaa. My patient who pregnant with 35- 
36 week has complication. There are bloody vaginal discharging and her cervical dilatation and effaced. 
Please give advice. What should I do? Will she able to delivery herself? Or Should I do caesarean 
operation? 
yanjinsurend (16:51:13 PM): That may be high risk of Prelabour. The pregnancy less than 37 week so, 
fetal lungs is not completely developed. You should wait one or two week until to fetal lungs completely 
developed. Do not perform vaginal examination as it can introduce infection in this case. 
yanjinsurend (16:55:24 PM): You should attend there are infection signs. If there are sign of infection , 
give antibiotics as for ammonites. 
torokh_gaa (16:57:12 PM): ok, I see 
yanjinsurend (16:58:13 PM): Antibiotics can reduce maternal and neonatal infective morbidity and to 
delay delivery. 
torokh_gaa (17:01:13 PM): what antibiotics are most confortable ? 
yanjinsurend (17:03:05 PM): 1)Erythromycin 250mg by mounth three times per day for seven days 
2)Amoxicillin 500 mg by mounth three times per day for seven days 

torokh_gaa (17:04:01 PM): Ok. Thanks so much 
yanjinsurend (17:05:09 PM): You can contact me any time if you need my help 
ooyunaa87 (17:05:16 PM): Hi all. I have question from Professor Yanjaa. I have two guidelines of 
maternal health. One is printed in 2002, from Ministry of Health. Another one is printed from Remote 
Consultation Project. Which one is most useful in maternal health practice ? 
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yanjinsurend (17:08:03 PM): You should follow a WHO guideline of maternal health which I adopted 
in many countries. I think that WHO guideline is really good book . It can help you in many cases in 
maternal health care. This book teaches to how to manage in pregnant complication. 
ooyunaa87 (17:10:36 PM): Ok thanks. 
lhagva2010 (17:11:00 PM): Letters could identified in pregnant women registration page of the web. 
There are strange code on the web. How to solve this 
zolboob (17:12:52 PM): You used Arial Mon font to write. Pregnant women registration system doesn‘t 
identify Arial Mon fonts. You have to uninstall Mon Key keyboard driver from your computer and use 
Cyrillic fond of windows 
lhagva2010(17:14:08 PM): I see 
yanjinsurend (17:14:09 PM): There are any question ? 
jagai_12 (17:16:36 PM): Hi Suvdmaa. Actually, I have a patient who is same complication your patient. I 
learned from a conversation of Yanjaa and you. 
torokh_gaa (17:18:14 PM): Really Jargal ? 
jagai_12 (17:20:01PM): Yes almost same. That advice really needed for me. 
ns_buh (17:22:28 PM): There is any question from Professor Yanjaa and Zolboo ? 
torokh_gaa (17:23:14 PM): No 
jagai_12 (17:23:15 PM): No, I have no question 
mayagaa (17:23:39 PM): No. I have no question 
lzagi (17:24:41PM): Zolboo thanks for your advices 
zolboob (17:24:57 PM): no problem. 
ns_buh (17:27:33 PM): if there is not any question, lets finish the conference 
yanjinsurend (17:29:03 PM): Ok, See you later 
ns_buh (17:30:19 PM): Ok see you later 
ns_buh (17:30:28 PM): bye  
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Appendix 14: Archive of Interview with medical doctors as Yahoo messenger 

ns_buh (6:33:13 PM): hi 
torokh_gaa (6:33:22 PM): hi, how are you 
ns_buh (6:33:28 PM): I am fine. I need to talk about Remote Consultation System with you 
ns_buh (6:33:54 PM): Am I begin a interview 
torokh_gaa (6:34:14 PM): Ok. Let‘s begin 
ns_buh (6:34:36 PM): Purpose of this interview is to know your reflection about RCSystem and the 
project 
torokh_gaa (6:34:00 PM): ok 
ns_buh (6:35:33 PM): I will use results of this interview for evaluation of project intervention 
ns_buh (6:35:42 PM): I will ask few questions. 
ns_buh (6:36:24 PM): Q 1.When did you train a computer literacy course of this project? 
torokh_gaa (6:37:35 PM): in December of 2009 
ns_buh (6:38:05 PM): Q 2. How was the content of the training? Was it difficult to you ? torokh_gaa 
torokh_gaa (6:40:24 PM): The content was not difficult for me. Before this training, I could not use a 
computer and internet. Training was interesting for me and other participants and it was easy to learn. 
After training, I learned many things such as how to use a computers; internet, text and voice chat or 
video calling. Now, I am using a computer for my daily work; improving my professional skill, learning 
to new treatment method 
ns_buh (6:39:05 PM): Did you use a computer before training 
torokh_gaa (6:39:34 PM): No. I did not use a computer 
ns_buh (6:40:27 PM):Q3.Now, are you using Distance education and Remote Consultation system ? 
torokh_gaa (6:41:34 PM): Yes. I am using RC software. 
ns_buh (6:41:34 PM): Are you have what reason you are using RC system? 
torokh_gaa (6:43:50 PM): I am using RCS for improving my knowledge on maternal health education 
and for my daily work. And I take advices and help from experienced specialists of Obstetrics through 
RC system. 
ns_buh (6:44:35 PM): Q4: How often do you use this system ? How many times in month or on week ? 
torokh_gaa (6:45:00 PM): I could not use every day. Because work is very busy. I use internet and RC 
system after rush hour of our hospital. 
ns_buh (6:45:17 PM): Do you use Yahoo to take consultation? 
torokh_gaa (6:45:17 PM): Yes. I use. Mostly I use Yahoo text and voice chat. Also use cell phone 
ns_buh (6:47:50 PM): How many times do you visit project website? 
torokh_gaa (6:49:58 PM): I could not visit web site when I went to distance area as emergency. Also, I 
couldnot use internet because there was no electricity. Mostly I use 2-3 times on a week. 
ns_buh (6:51:05 PM): Now, How many hour do available electricity in you hospitals? 
torokh_gaa (6:51:25 PM): In winter 6pm-8am and in summer 10pm-12pm 
ns_buh (6:53:18 PM): What did main issues that you need advice from OB lecturer? 
torokh_gaa (6:55:31 PM): I contact to the consultant of Obstetrics and take advice when I need advice or 
I cannot make decision for child birth with complication or high risk pregnant 
torokh_gaa (6:55:59 PM): Children with birth defect is delivering in last few years. 
torokh_gaa (6:56:12 PM): In rural area, women with chronic diseases are making high risk pregnancy or 
pregnant with complication. 
torokh_gaa (6:56:43 PM): I contact to her using by Yahoo chat or cellphone 
ns_buh (6:57:19 PM): What chronic disease can pregnant complications be? for example, 
torokh_gaa (6:57:53 PM): Chronic disease of kidneys, cardiovascular disease, and urine tract infectious 
torokh_gaa (6:58:19 PM): arterial hypertension and allergy 
torokh_gaa (7:00:03 PM): Sometimes I was taking advices few times for one pregnant woman 
torokh_gaa (7:00:26 PM): I often ask about treatment method 
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torokh_gaa (7:06:38 PM): Also, cellphone is easier way to contact to OB lecturer 
ns_buh (7:07:40 PM): How many times did you use a cellphone for contact to OB lecturer 
torokh_gaa (7:07:34 PM): I don‘t remember that I use cellphone for contact to OB lecturer 
ns_buh (7:09:42 PM): Q5: How does RC system to use for? Does it easy or complicate ? 
torokh_gaa (7:11:37 PM): RCis easy to use for me. But I sometimes told OB consultant that she would 
online as cellphone or SMS. 
torokh_gaa (7:13:00 PM): RC is useful for patients or hospitals in distanced area to access health care 
service from experienced medical professionals. Also it could be save money and time 
ns_buh (7:14:43 PM): Q6: Do you have any idea about this project in future? 
torokh_gaa (7:17:57 PM): Internet connected computers easy to use for me to advices from far away on 
maternal health issues. If this project continues, I will glad. Because it is beneficial for rural doctors as 
many ways such as save distance education; remoter consultation; e-mailing… 
If this project covers many soums in my aimag, it will be help to improve health care service in rural area 
and to increase medical professionals skill and knowledge as post graduate training used by Distance 
education 
 ns_buh (7:20:58 PM): Are you have more idea? 
torokh_gaa (7:20:51 PM): If MDs take picture or record video practical examples in health care service 
and share to others using by internet, other MDs will learn from practical examples. 
torokh_gaa (7:21:35 PM): Also, theoretical knowledge is important to us. 
ns_buh (7:24:38 PM): my questions are finished 
torokh_gaa (7:24:48 PM): ok. Good uck to you 
ns_buh (7:25:01 PM): asuuh zuil ni duussan genee 
ns_buh (7:25:26 PM): Thanks to you 
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Appendix 15: Registered pregnant women in project sites during project intervention 
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Appenidx 16. Site Visit Report: Quezon and Kasibu Municipalities- April-June 2009 

The following were the results of site visits: 

A. Purpose of Remote Consultation and Education System 

1. Remote consultation services and facilitation of referrals and feedback 
2. Digitization of Maternal Health Record for better data management and usage 
3. Readily available maternal health resources that will aid midwife in decision-making 
   while on field 

B. Research Sites and Stakeholders: 

Area           Agencies 
Rural Health Unit (RHU) of 
the Municipality of Kasibu 
Kasibu Municipal Hospital 
(KMH) 
NV Provincial Hospital 
(NVPH) 

Veteran's Regional Hospital 
(VRH) 
RHU of the Municipality of 
Quezon 
Alabat District Hospital 
Municipality of Alabat 
Gumaca District Hospital 
Municipality of Gumaca 

Level of Care 

 Primary (Prevention) 
Secondary (First Level 
      of Referral) 
 Tertiary Hospital (2nd 

Level of Referral) 

Tertiary Hospital (2nd or 

3rd level of referral) 
 Training Hospital 

Nueva Vizcaya (NV) 
  (Upland Area) 

Primary (Prevention) 
Secondary (1st level of 

referral) 

Secondary (1st level of 
      referral) 

Quezon 
(Island) 

Table 1: Research Sites 

Area 

NV Kasibu RHU 

NVPH, VRH 

Internet Service Provider 
          (ISP) 

GLOBE, SMART 

                         GLOBE, SMART, DIGITEL 
                         SANTELCOR, SMART, 
Quezon RHUGLOBE 
Gumaca District Hospital SMART 
ALABATSMART 

Table 2: Internet Connectivity Availability 

         Mode 
Wireless, GPRS, low 
bandwidth 
Wireless and DSL 
broadband 
DSL Broadband, GPRS 
low bandwidth 
Wireless Broadband 
Wireless Broadband 

Lobby for Broadband Internet Connectivity Service for Kasibu Municipality 
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The Kasibu Local Government Unit (LGU) is extending their support in order to bring internet broadband 
connectivity to Kasibu. Reports said that the leading ISPs, SMART Communications and GLOBE 
Telecom is requiring to have at least 20 minimum internet service subscribers to put up the broadband 
system. As of May 2009, the LGU team had identified 14 potential subscribers. The MDFI team in 
coordination with the provincial Community e-Center (CeC) visited SMART and GLOBE offices 
coordinating the request of securing internet connectivity for Kasibu. However, the team was informed 
that the ISPs required 100 subscribers in order to put up internet connectivity in the area. Because of the 
difficulty to meet the number of subscribers being required, the request was forwarded to SMART 
network at the national level. MDFI at the national office is coordinating with SMART Communication 
regarding the connectivity issue of the Municipality of Kasibu. 

Quezon RHU on the other hand have already installed broadband connectivity through its ISP 
SANTELCOR. 

Table 3: Equipment Requirements: 

                                   Equipment 
                         Netbooks with built-in webcam 
                         Wireless Internet Pre-paid Kit 
NV KasibuDigital Camera 
                         Desktop with complete 
                         peripherals 
KMHMobile phone 
                         Desktop with complete 
NVPHperipherals 
                         Desktop with complete 
VRHperipherals 
                         Desktop with complete 
                         peripherals 
                         Netbooks with built-in webcam 
                         Scanner 
Quezon RHUPrinter 
                         Desktop with complete 
Alabat District Hospital peripherals 
                         Desktop with complete 
Gumaca District Hospital peripherals 

Area Quantity 
   7 
   5 
   1 

1 
1 

1 

1 

1 
3 
1 
1 

1 

1 

C. The stakeholders meeting was able to clarify the roles of each agencies in the remote 
consultation systems. The Remote Consultation/Telemedicine Use Guideline was also discussed 
and agreed for application in this study. 
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Appendix 17. List of equipment purchased for Philippine RC project 2009 

LIST OF EQUIPMENT 

LAPTOP (in NETBOOK 
  lieu of(NEO 
 Desktop) BRAND) DESKTOP 
     1 

7 

1 

1 

1 

3 1 

1 

1 10 

1 
6 

1 

1 

1 

1 

1 

1 
6 

1 

1 

1 

1 

1 

1 
6 2 1 1 1 1 15 30 

1 1 1 1 5 7 

               DIGITAL 
               CAMERA 
 WEBMIC AND with SD 
CAMERA HEADSETCard SCANNER PRINTER 

 D-LINK 
ROUTER 

MOBILE Wireless Flash Drive 
PHONE Internet Kit 1G AREA 

MDFI 
KASIBU, NUEVA 
VIZCAYA 
Rural Health Unit 
Kasibu Municipal 
Hospital 
NV Provincial 
Hospital 
Veterans Regional 
Hospital 
QUEZON, QUEZON 
 
Rural Health Unit 
Alabat District 
Hospital 
Gumaca District 
Hospital 
Total 

1 

1 

5 18 

5 
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Appendix 18. RC Focus group discussion guide 

Focus group discussion 1 

Group: Pregnant and mothers who have a child under 1 year old 

Venue: Province hospital, Province health center 

Number of participants:5-6 

Researchers: 3 

 
 
 

Facilitator 
Observer 
Person who makes a note 

Duration: 1.5 hours 

Main guiding quiestions: 

I. What is the significance of early antenatal care? Are there difficulties related to the first 
antenatal appointment and regular check? 
    Advantages 
    Difficulties 
    Solving methods 

II. What signs are dangerous in the antenatal periods? 
      4. Danger signs (vaginal bleeding, severe headache, dizziness or blurred vision, 
           generalized edema, vomiting, convulsions, breathlessness and tiredness) 
      5. Knowledge of danger signs among family and community members 
      6. How husbands help them in antenatal and postnatal period? 

III. How is access to information about pregnancy and how to look after yourself? 

IV. What is maternal mortality? What are causes of maternal mortality? 

V. Could you have access to health service within 42 days after delivery? What is the 
   significance? 
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VI. Coping with emergencies: Do all pregnant women, their family members and the 
    community know the nearest facility where emergency care is available? Are they 
    provided with this information? Do they make some contingency plans for transport 
    should an emergency arise? 

VII. What do you think what methods are more appropriate and effective to delivery 
     information of reproductive health and making safety pregnancy and childbirth to 
     population in remote areas? 
     1. The most effective approaches 
     2. Solving methods 

Focus group discussion 2 

Group: Midwives, GPs, Medical Doctors who provide antenatal care, obstetricians 

Venue: Province hospital, Province health center 

Number of participants:5-6 

Researchers: 3 

 

 

 

Facilitator 

Observer 

Person who makes a note 

Duration: 1.5 hours 

Main guiding quiestions: 

4. What is maternal mortality? What are causes of maternal mortality? 
           1. MMR in your community 
           2. Causes and factors 
           3. Solving problem 

5. What difficulty do you have to provide with antenatal care? 
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Knowledge, skill, experience 
Availability of diagnistic procedures 
Issues relating to coordination and management 

6. What percentage of late antenatal care coverage is in your community? 
          3. Main causes 
          4. Difficulty 
          5. How to solve it? 

7. Are there any pregnant women who did not get antenatal care in your community? 
           Main causes 
           Difficulty 
           Outcome and consequences 

8. What do you think how to improve access to and quality of antenatal care in your 
   community? 
         Supply trained personnel 
         Continous training 
         Distance learning 
         Need of telemedical consultation and diagnosis 

5. What do you think what methods are more appropriate and effective to delivery 
   information of reproductive health and making safety pregnancy and childbirth to 
   population in remote areas? 
           4. The most effective approaches 
           5. Solving methods 

6. What is your opinion of need of telemedical examination, consultation, training, 
   problem based desicion? 
      1. Improving of quality of antenatal care 
      2. Effectiveness 
      3. Efficiency 
      4. How to solve difficulties via telemedical consultation? 

Focus group discussion 3 
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Group: Medical administratitive staff 

Venue: Province hospital, Province health center, Department of Health 

Number of participants:5-6 

Researchers: 3 

 
 
 

Facilitator 
Observer 
Person who makes a note 

Duration: 1.5 hours 

Main guiding quiestions: 

9. What is maternal mortality? What are causes of maternal mortality? 
           4. MMR in your community 
           5. Causes and factors 
           6. Solving problems 
           7. Programms activities to reduce it 
           8. What should be done in the future using ICT 

10. What difficulty do you have to provide with antenatal care? 
            
            
            
            

11. What percentage of late antenatal care coverage is in your community? 
           6. Main causes 
           7. Difficulty 

12. Are there any pregnant women who did not get antenatal care in your community? 
             
             
             

13. What do you think how to improve access to and quality of antenatal care in your 
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community? 
      
      
      
      

7. What do you think what methods are more appropriate and effective to delivery 
   information of reproductive health and making safety pregnancy and childbirth to 
   population in remote areas? 
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Acronyms 
 
 
 
CHITS Community Health Information Tracking System 
 
EMR electronic medical records 
 
FGD focus group discussion 
 
HMIS health management information system 
 
ICT information and communications technology 
 
PHC primary health care 
 
RHU Rural Health Unit 
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Summary 
 
 

 

The study aimed to assess the eHealth needs of selected primary health care centers in four (4) developing countries based 

on a framework and to implement appropriate eHealth interventions in these sites. 
 

The eHealth interventions of each country team are as follows: Karuna Trust in Bangalore, India built on the existing 

government-initiated health management information system; Institut Teknologi Bandung implemented an e-prescription system in 

Bandung, Indonesia; District of Mardan, NWFP in collaboration with Aga Khan University, Pakistan established an e-referral system in 

Pakistan; and Health Action Information Network implemented an electronic medical records system. The eHealth readiness tool 

developed by Koja et al. from Aga Khan University was used to assess gaps before implementation of the interventions. 
 

All projects showed improvements in the working processes of the selected health centers. The major challenges that were 

encountered by the implementing teams included limitations in the availability of technology such as internet services in the sites, a 

lack of dedicated staff for the new systems, the possible need for additional technical training of selected staff to be able to 

troubleshoot system problems, and social problems such as military conflict in certain areas. 
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1. Background 
 
 

 
The basic functional unit of the public health care delivery system in the member countries is primary health care. This includes 

preventive, screening, curative, and rehabilitative components. However, these delivery points are plagued with various issues 

leading to poor service delivery and access. This impacts the whole community in general and leads to poor quality of care in rural 

areas where these Centers operate. This is further compounded by the disparity in ‘technology’ solutions between urban and rural 

areas and many e-health solutions presently focus on tertiary care or hospital management rather than primary health care. 
 
Western Literature on the value of e-health applications cannot be generalized to the developing countries. In many of the 

developing countries, resources are poor, infrastructure is yet developing and there is not enough evidence to introduce 

telehealth applications on a large scale especially through the public health care delivery systems. 

 

 

India 

 

In India, Health services are organised in three levels called the ‘Three Tier System’. Firstly, the Primary Health Care System, which 

is the first level of contact between the individual and the health system where essential health care is provided. It is delivered 

through Primary Health Centers and Sub-Centers attached to it. Secondly, the Secondary Health Care System, which is the first 

referral level of health care, is provided by Community Health Centre or Taluka Hospital or District Hospital. Lastly, the Tertiary 

Health Care which offers super specialty care and is provided either by regional or central level institution. In addition to 

specialized care these institutes offer planning, managerial skills and teaching for specialized staff. 
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Figure 1: The health care system at a district level in India 
 

 

District Hospitals 
 

5-6 lakh population, a 50-100 bedded hospital with specialist and modern diagnostic facilities available 

 
 
 
 
 
 
 

 

Community Health Centre (CHC)/Taluka Hospitals 
 

A 30 bedded Hospital/Referral Unit for 4 PHCs with Specialised 
 

Services, it caters to a population of 1-1,20,000 population 
 
 
 
 
 
 
 

Primary Health Centre (PHC) 
 

A Referral Unit for 6 Sub Centers 4-6 bedded manned with a Medical Officer In-charge and 14 subordinate 

paramedical staff. PHC cater a 
 

population of 20,000 to 30,000 population 
 
 
 
 
 
 
 

Sub Centre (SC) 
 

Covers a population of 3000-5000, most peripheral contact point between Primary Health Care System & Community. Staff 

pattern involves one Female Health Worker/ ANM and one Male Health Worker 

 
 
 
 
 
eHealth in Primary Health Care 6 



258 

 

Final Technical Report 
 
 
 

 

Indonesia 

 

Having more than 17,500 islands and more than 230 million people, Indonesia is the world largest archipelago 

country and is divided into 33 provinces; about 60% of its population is estimated in the rural area. The country applies a 

referral healthcare system, with a total of 8600 community health centers (CHCs) acting as the spearheads of the community 

healthcare services. Each community health center has to face a lot of day-to-day challenges towards achieving the 

Millennium Development Goals (MDGs) in healthcare. In general, there are a lot of centers, in less remote or underserved 

areas, that have to serve healthcare services for patients in the range of 100 to 200 patients per day. For these types of 

community health centers, electronic health is expected for supporting and improving day-to-day healthcare services. 

Moreover, e-health can provide further advantages to increase healthcare services, quality of healthcare providers and the 

healthcare units. 
 

A lot of time and effort were needed to introduce the information and communication technology (ICT) for 

healthcare and e-health, through various human resource development programs. The organization has conducted a series of 

promotional activities on the importance of ICT applications in healthcare, since 1997, through presentations, seminars and 

workshops. More than 250 healthcare providers have been covered through different types of hands-on training activities in 

about three years. Similar activities have also been conducted by other groups in the country, and it is estimated to have 

covered about 1000 healthcare providers. Unfortunately, a lot more efforts still need to be done to cover half of the existing 

healthcare providers of the community health centers in the country. 

 
 
Philippines 

 

The primary level of the health care delivery system is under the jurisdiction of the municipality or city. In 

municipalities, the most basic unit is the barangay (village) health station (BHS), headed by a midwife. Barangay health 

stations are under a rural health unit, 
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a health center offering a wider range of services than a BHS and which is usually headed by a doctor. The whole municipal 

health system is headed by the municipal health officer. 
 

The provincial government is in charge of the next rung of health care delivery, which includes district and 

provincial hospitals. The Department of Health has jurisdiction over certain tertiary government hospitals throughout the 

country and regional hospitals. 
 

Financing of the municipal health system comes from the municipality’s internal revenue allotment, the 

government health insurance system (Philhealth) reimbursement for indigent patients, and user fees. 

 
 

 

Objectives 
 

The projects’ objectives are as follows: 
 

 Develop a framework for Primary Health care providers to identify gaps in eHealth delivery  
 

 To identify broad areas of e-health intervention  
 

 To assess feasibility of e-health interventions  
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Key Activities and Results 
 
 
 
India: HMIS 
 
 

 

Needs Assessment Phase 

 

Prior to the PANACeA project, HMIS has been implemented in all the districts of Karnataka and in use in 11,500 

institutions. A rigorous one-day training titled ‘Know your HMIS’ was conducted for all district staff over the period 9th -

20th August 2010. This training was designed for capacity building of staff. An operational manual which was articulated 

in very simple language was also presented to all the participants. 
 

Karnataka is the only state to send facility level reporting from SC through HMIS directly into the GoI web 

portal, which is a live portal and can be accessed by anyone. It was started from August 2010 and in the very first month, 

reporting as high as 92% was seen. In this regard DH&FW also received an appreciation letter from GoI. 
 

The challenges identified by the PANACeA team were as follows: 
 

• Officials are sceptical about the quality of data, they say it too early to rely on those collected data and still 

send feed backs from paper based reporting. It is said that this transition may take almost a year. So, may be 

by this year August the data sent of HMIS would become fully dependable  
 

• Enormous amounts of data is collected but no proper feedback mechanism is developed  
 
Prior to the implementation by Karuna Trust, HMIS was installed in four PHCs and only in two PHC it is in working 

condition. A field visit was carried out to examine the reason for it. The visit revealed that Yemlur PHC is doing 3 type of 

reporting which are as follows: 

 
 
 
 
 

 

eHealth in Primary Health Care 9 



261 

 

Final Technical Report 
 

 

Existing Reporting Format in Yemlur 
 
 
 
 
 

 

NRHM format GoI Webportal Karuna Trust 

 
THO office IIMB Model 

 
Soft copy entered to web portal by THO 

Implementation Phase 

 

As part of the PANACeA project, Karuna Trust worked with 4 PHCs and implemented trainings and technical 

support for the PHC staff. The following are their results, observations and discussion: 

Observation during field visits: 

 

 Duplication of Report: The existing reporting system in the PHC included 3 types NRHM model, Karuna Trust 

Model, Government of India model. NRHM reporting format is a paper based reporting format so manual 

entry is required whereas Karuna Trust has dual reporting (Hard copy and Soft copy). Karuna Trust reporting 

format was developed with the help of IIMB (Indian Institute of Management, Bangalore). This HMIS 

reporting format started much earlier than that of the state model. The GoI model requires entry of data at 

Taluka Office, which is responsible for monthly reporting to District Health Officer. This is a online reporting 

format where information directly feeds into the Government of India webportal.  
 

 Time Taken: As every month 3 types of reporting is required it becomes cumbersome and great amount of 

time is wasted in compilation of report  
 

 Training of Medical Office: When HMIS format was thought about Karuna Trust had given extensive training 

to Medical Officers of 4 PHC where it was installed. This  
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helped medical officers of Karuna Trsut PHC to understand and work with once the state HMIS was 

started. Although when State HMIS started Karuna Trust staff members were not involved in the 

extensive training. 

 

 

Field visits, in-depth interview (four in number both personal and telephonic, of medical officer and or 

pharmacist or administrator who ever manages HMIS) revealed various reasons for success and failure of HMIS. 

These are listed below along with lessons learnt and way forward. 

Successes: It was observed that Yemlur staffs were highly motivated. They had good network with the government 

officials and coordination among the PHC staff was also excellent. Availability of time with the PHC staffs can be 

another reason for its success in Yemlur. Patient load in Yemlur is only about 35-40 per day and that too in the 

morning hours only, so the PHC staffs use after noon hours for reporting. 

 
Challenges: Lack of motivation was one of the major observations for non-functioning HMIS. The other reason is 

that PHCs are over-crowded with patients which lead them to have very little time for reporting. Duplication of 

reports, making it a time-consuming process, was another reason for low motivation. 

 
Lessons learnt and Future Plans: The objective of the HMIS was to achieve evidence based practice, by making the 

practice more accountable. 

 

 Implementation in few departments: Initially HMIS was launched in four PHCs and keeping in mind 

reasons for success and failure it was be launched in other PHCs in a phased manner, namely planning, 

transition and fully operational. During planning, first of all awareness and importance of this program 

will be carried out. Various activities such as face to face, online teachings and other IEC activities 

would be carried out.  
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 Transition phase where both pen and paper method and computer entry will be encouraged and 

proper feedback from staffs would be collected about its use and any suggestions for further 

improvement will be collected so that it could be addressed before it becomes fully operational. 

This pilot program should run for considerable time so that it results in a gradual culture and there 

by greater acceptance and success.  
 

 Fully operational: Once its being fully operational and people have stated adjusting with it and 

realized the importance of it, further evaluation of the system would be undertaken and data will be 

collected, so that worthiness of HMIS could be understood. If every thing goes in the right direction 

then it can be implemented in all other PHCs as well. 

Indonesia: e-Prescription 

Needs Assessment Phase and Systems Design 
 
1.  e – Prescription System Design and Implementation 
 

In general, the “ICT-based e-health system with integrated e-prescription for community healthcare” 

has been designed to be used in a community health center (CHC). 
 
It consists of a specially developed web-based software package which has the following main functions: to do 

recording of patient data (patient registration), to prepare medical record (during medical examination phase) 

and paper-less prescriptions with ADEs alert, to prepare the prescribed medicine (drugs) for each patient, and to 

prepare different types of patient and medicine regular reports, as well as to send the appropriate reports to the 
 
District Health Office as needed. By using the “ICT-based e-health system with integrated e-prescription for 

community healthcare”, it is expected that in the long run, the following advantages could be achieved: 1) to 

improve the efficiency of the healthcare services, 2) to 
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reduce the average processing time in general, 3) to reduce processing time for preparing/producing different 

types of regular reports, and 4) to further improve the healthcare services. 

 
 
 
 
 
 

 

a PC a printer 

 

Fig.2a Simplified block diagram for minimum system 

 

 2 PCs connected in peer to peer and a printer   
  

Fig. 2c. Simplified block diagram for 

 

Fig. 2b. Simplified block diagram for medium 
 

medium system with 3PCs in LAN 
 

system with 2 PCs connected in peer to peer 
 

  
 
The “ICT-based e-health system with integrated e-prescription for community healthcare” can be implemented 

in either one of the following hardware configurations: minimum, medium and full size. Figure – 1 shows a 

minimum e-health system configuration consisting of one PC, Figure – 2a shows a medium e-health system 

size/configuration consisting of 2 PCs/laptops – peer to peer connected, and Figure – 2b shows a medium e-

health system configuration with 3 PCs/laptops connected in a local area network (LAN). A full size system 

configuration needs at least 6 PCs (laptops or Net stations) in a LAN is shown in figure – 3. 
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Fig. 3 Simplified block diagram for full system needs at least 6 PCs  in LAN 

 

A.  e-Prescription System Design 
 
The e-prescription system has been designed as a web-based e-health system with the following main 

functions: to improve general daily recording and reporting process, as well as to provide paperless 

prescription to avoid or reduce the adverse drug event cases. The following sub – functions have been 

designed and implemented for enhancing the general recording and reporting process: automatic patient 

numbering, new patient data recording, retrieving of registered patients’ data, building of electronic medical 

record data base, and generating up to seven different types of regular reports for clinical/administrative 

purposes. The paperless prescription functions have been designed and implemented to support the 

prescribing process, which includes: pharmaceutical information for more than 210 standard drugs; 

information on possible allergy, overdose and drug interactions; simple dosage calculator; drug – drug 

interaction tests; adverse drug reactions alert; drug inventory and reporting. 
 
During the system development phase, we have taken special care to come up with user-friendly 

prescription software for the healthcare providers. Fig. 4 shows the main page of the e-prescription system, 

presented in the Indonesian language. 
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Fig. 4. Screen shot of the e-Prescription system presented in Indonesian language (to obtain a user 
friendly paperless prescription system for the healthcare providers) 

B.  Simplified Block Diagram 
 
Since there are many community health centers with different infrastructure   environment, the e-

prescription system has been intentionally designed, so that it can be implemented in various cases, i.e. 

from an e-health system consisting of a single personal computer to a system with 9 personal computers 

(or more) in a local area network. Fig. 3 shows a simplified block diagram of the e-prescription system 

with multiple PCs. As shown in the diagram, a PC is used as a “server” with the necessary web-based e-

prescription software package. Depending on the size of the community health center and the hardware 

elements availability, such system can have 3 PCs to 9 or more PCs. Each personal computer (desk top PC, 

laptop, or “net-station”) can be used and placed in a particular health unit (for example: a registration 

unit, a medical examination unit, an underfive unit, a mother & child unit, a dental unit, a tuberculosis 

unit, a laboratory unit, or pharmacy unit). 
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C.  System Implementation 
 

Before implementing the e-prescription system at the targeted community health center, the 

following activities have to be completed: hardware & software e-health system tests, education & 

training for the healthcare providers, and site preparation. In our experience, site preparation in a 

community health center took much longer time than our prediction, as it involved red tapes and 

financial matters. 
 

Initially, the existing electricity power was not sufficient when the system design was started. 

An increase from 900 VA to 13,200 VA and new electricity power installation were needed, which took 

about three months to complete. The system implementation was completed in a week. The first two 

weeks of system implementation, was a familiarization period, where a lot of users’ feedbacks and 

suggestions have been obtained for further system improvements. 
 
A technical supervisor was needed to help users in providing the necessary guidance and information 

for using the e-prescription system appropriately. During the familiarization period and some more 

additional weeks, a number of system improvements have been made, based on the bugs encountered, 

as well as some users’ feedback and suggestions. We found that a quick technical response was very 

useful towards future users’ acceptance. 

Implementation Phase 
 
Key Activities and Outcomes 
 

During the course of the PHC Project implementations, a number of activities have been 

conducted with some community healthcare advantages and encouraging outcomes. Some significant 

activities and outcomes of the project will be briefly described in this section. The three significant 

activities and their corresponding outcomes are as follows: 

 

 

1). e-Prescription System Development, Laboratory & Clinical Tests, and Implementation 2). e-

Readiness Evaluation 
 
3). Evaluations on the e-Health System Implementation 
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As described in the previous section, the e-Prescription System Development, Laboratory and Clinical tests, and 

Implementation have been successfully completed. 
 

Before preparing human resource development and training, a series of evaluations on the computer competency usage of 

the healthcare providers was done. In summary, the results are: 
 

 35% of the healthcare providers have never used PC  
 

 70% of them have never accessed the internet, and  
 

 75% of them have no email account.  
 

The completed e-Readiness Evaluation activities have been used for the development of appropriate Class type Hands 

– on education and training, as well as Hands – on Education and Training on Personal basis. 
 

The clinical implementation of the e-prescription system at the Babakan sari Community Health Center has been 

completed since 20 March 2010. Day – to – day evaluations have been conducted since then. Table – 1 shows the number of 

patients that have been processed using the e-Prescription system. 

 

 

Table – 1 Number of Patients that have been Processed Using the e – Prescription System At BABAKAN SARI Community 

Health Center From March 2010 – 30 April 2011 
 

   
Number of 

Total Number  
 

Patients Patients of Patients at 
 

Month & Year Patients During 
 

(Male) (Female) the End of the 
 

 
this Month 

 
   

Month 
 

     

20 March 2010 Starting Starting date Starting date   

 date     
      

April 2010 1,075 1,514 2,589 2,589  
      

May 2010 1,170 1,726 2,896 5,485  
      

June 2010 1,212 1,657 2,869 8,354  
      

July2010 1,182 1,631 2,813 11,167  
      

August 2010 1,204 1,562 2,766 13,933  
      

September 2010 1,086 1,543 2,629 16,562  
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Visually Challenged 

Visually Impaired Brotherhood for Excellent Services 

eHealth in Primary Health Care 3 



272 

 

Final Technical Report 

Contents 

Summary 

Background 

Key Activities and Results 

Annexes 

Literature review (Philippines) 

Facilitators Guide (Philippines) 

Technical Report (India) 

5 

6 

7 

eHealth in Primary Health Care 4 



273 

 

Final Technical Report 

Summary 

Visually impaired individuals are marginalized in many aspects including health care and due to the 
lack of documented knowledge of health concerns of the visually impaired, PANACeA came up with 
this study entitled “Intervention research on eHealth for the Visually Impaired”. 

This research is an exploratory intervention focused on the use of eHealth for the visually 
challenged (particularly among blind teens and young adults). Health Action Information Network 
(HAIN) in the Philippines and Karuna Trust worked for the implementation of this research. The 
research employs a mixed method approach for data collection, which includes guided individual 
interview for the visually impaired survey participant that was conducted in both countries 
(Philippines and India), and a focus group discussion among parents and teachers of the visually 
impaired individual which was done in the Philippines only. A literature review was also conducted 
to gather related works pertaining to the issue. 

The study builds on the hypothesis that relevant, reliable and affordable eHealth applications 
targeted towards the visually impaired population that is introduced into the existing health service 
delivery system can result in enhanced efficient and effective service delivery system. The first 
phase of the research is information gathering towards forming a broader understanding of the 
health needs and problems faced by the visually impaired, and the second phase involves designing 
a relevant eHealth intervention based on the gathered information, followed by periodic evaluation 
of the intervention and a comparison of the situation before and after the intervention to assess the 
effectiveness of the intervention design. 

Both country project teams have developed an intervention for their target populations. In the 
Philippines, the issues that emerged as the main health concerns of the research’s target population 
were sexual and reproductive health in adolescence, hygiene and grooming and mental health. 
There was also a common assessment among the participants that health care, especially in the 
public sector and in rural areas was inaccessible to many blind individuals due to cost, distance, and 
social stigma against blindness. While the key informants and focus group participants were 
knowledgeable on existing technology for visually impaired individuals, they were not aware of 
technology being used specifically for health care for visually impaired individuals in the country. In 
India, falls and resulting injuries were noted as main health problems among those interviewed. 
Psychological problems such as fear and loneliness were also cited as issues by some respondents. 
Distance and cost were the main concern among them to access the health care services, and just 
like in the Philippines, they were not aware on the use of technology to deliver health care services 
among the visually impaired individual. 
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Background 

In overpopulated poor countries like India and the Philippines, health care services have always 
remained inadequate. For the people with disabilities (PWDs), the scenario is even worse. PWDs 
frequently lack access to basic health services that non-disabled people take for granted. This is due to 
variety of reasons including – physical inaccessibility of such services, lack of information on health 
services in accessible formats, lack of knowledge among health professionals about disability, the 
disabled people’s right to health and prejudice among health professionals. Issues like the diversified 
types of disability, widely varying needs, expensive solutions and the PWDs dependency on other 
people poses a great challenge to the service delivery system. Though in recent years, health services 
like physiotherapy, assistive devices, mental hospitals etc. are available to some PWDs, they are 
severely limited in many ways particularly in terms of mobility, accessibility and cost effectiveness. 
Extra care and cost are required as the types and severities of disability are diverse, but many people 
with disabilities and their families cannot afford such services. 

The above mentioned scenario clearly state two main issues – a) The major cause of disability in the 
three countries is lack of proper health care services and b) Existing health system or health service 
mechanism is severely limited to meet the health needs of the PWDs. 

The recent eHealth phenomenon can play a significant role to improve the quality of existing health 
service for persons with disabilities by enhancing the accessibility of quality health service delivery. 
However, the problem of access to opportunities requires additional measures as people with 
disabilities have, as a rule, fewer resources at their disposal. 

The specific advances in mainstream eHealth technologies have a major role in improving the 
accessibility of improved health services for persons with disabilities. As eHealth is already a proven 
means to improve health system worldwide, it can add a great value to the existing health system that 
is currently inadequate and not fully reachable by the PWDs. 
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Key Activities and Results 

India: Sensory Folding Cane 

Up to 80% of worlds blindness is due to avoidable causes of blindness like cataract, refractive error, 

trachoma, childhood blindness, low vision, onchocerciasis/river blindness, glaucoma, diabetic 

retinopathy, age related and macular degeneration. Vision 2020 seeks to address these avoidable 

causes of blindness. Twelve PHC of Karuna Trust, along with implementing NPCB is also working 

extensively with Sight Savers on Vision 2020. These PHCs have separate vision centres which are 

involved with distributing low cost spectacles for people needy, they organise screening camps, 

school screening and also acts as referral and linkage. 

The project activities can be classified in two broad headings, namely: 

– 

– 

Needs Assessment 

Project Main 

Needs Assessment 

A need assessment survey was conducted with the objective of gathering information regarding 

priority health needs and existing traditional health solutions. A questionnaire based survey was 

conducted among blind people of 9 PHCs of 9 districts under VI project. The questionnaire was 

divided into three sections. Section 1 included details pertaining to identification of the 

interviewee. Section 2 was designed so as to gather information regarding priority health needs 

as perceived by them and existing traditional health solutions availed when needed. The 3rd 

section was vastly to capture technological exposure and to see to what extent people were aware 

of eHealth solutions (Questionnaire is attached as annexure). This survey included 43 people 

from all age group, majority of the respondents belonged to age group 46 and above and only 

12% were either child or adolescents. Among the sample more than 60% were male (refer fig. 1) 
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Age 
 1- 
Groups1615 - 

11.63 
% 

46.51 
% 

41.86 
% 

4645 and 
above 

Figure 1: showing % of people belonging to different age group 

Literacy rate were found poor among the respondents. 55% of the respondents belonging to age 

group 46 and above were illiterates whereas 41% and 3.4% of respondents belong to age group 16 

– 45 and 1 – 15 respectively were illiterates (refer table 1) 

Table 1: showing educational attainment and % of male and female attaining it 

Sex and Education Attai nment Crosstabulation 

  Education At tainm ent 
elementaryhigh school 
         63 
    23.1%11.5% 

75.0% 

    2 
12.5% 

25.0% 

    8 
19.0% 

100.0% 

75.0% 

   1 
6.3% 

25.0% 

   4 
9.5% 

100.0% 

   1 
6.3% 

100.0% 

   1 
2.4% 

100.0% 

Sex male 

f emale 

Total 

Count 
% wit hin Sex 
% wit hin Education 
At tainment 
Count 
% wit hin Sex 
% wit hin Education 
At tainment 
Count 
% wit hin Sex 
% wit hin Education 
At tainment 

illiterat e 
         17 
     65.4% 

58.6% 

    12 
75.0% 

41.4% 

    29 
69.0% 

100.0% 

college Total 
     26 
100.0% 

61.9% 

     16 
100.0% 

38.1% 

     42 
100.0% 

100.0% 

Out of the 27 male participants 17 i.e.63% were married and only 9 unmarried. In case of female 

(16) respondents, 10 i.e. 63% were married and 5 were single. In both male and female 1 person 

each was widow/widower. Within the study subjects 47% of people were blind since birth whereas 

54% reported late onset of blindness. The causes for visual impairment post birth were manifold. 

Miscellaneous causes were 42% among which cataract was major cause (50%) for late onset of 

blindness. Approximately 30% of people attributed their loss of vision to malnutrition 
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4.17% Cause of Blindne ss 
heredity 
accident 
malnutrit ion 
others 25.00% 

41.67% 

29.17% 

and about a quarter of people referred to accidents as the cause for their blindness. Hereditary 

cause was accounted for only 4.17%. 

Survey Findings: 

It was found that of all the participants 56% had suffered from some ailments in the past 12 months 

and most of them attributing cough, cold and fever as the major illness, 2 others pointing towards 

diabetes and yet another towards diarrhoea. Interestingly, about 3% responded that they don’t 

remember if they had suffered from any ailments in the past 12 months. 

2.33% 
yes 
no 
don't know 

41.86% 

55.81% 

Figure 3: showing % of responded suffering from any ailments in the past 12 months 

Most of the people did not avail any health care and among the people who availed health care most 

of them commented that they utilized OPD services of government hospitals. Out of 28 people who 

fell ill 19 i.e. 68% got their treatment done from government hospitals, 4 availed treatment from 

NGO health service centre whereas 2 each went to private hospital’s and private clinics 

respectively. 6 among the 28, (21%) where not satisfied from the kind of services delivered to 

them, major concern being lack of technologies in government hospitals and inability to avail 
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private facilities because of cost. One of them complained lack of transport as a major problem 

which made them dissatisfied and strangely 2 people although said they were not satisfied of the 

service but still could not elaborate the reason for that. 

On enquiring, if they faced any problem to avail health care services, almost 28 out of 43 i.e 65% 

responded ‘Yes’. Major concern being cost and distance, whereas few complained lack of relevant 

information to access services as major limitation, some even complained of unawareness of 

caregiver for their non compliance to services and 3 among them said health service provider 

discriminated which was regarded as major problem they faced while availing health care. 

When asked what health related needs is considered as most vital to them, captivatingly none of the 

respondent could illicit them properly. Few of the respondents could count good food, expert 

consultancy for health, home visit by health professional as their vital health care need. Since vital 

health needs were identified and responded poorly, none of them could answer the traditional 

health solutions available to address the health needs. 

Interestingly it was observed that 19 i.e 44% people felt that they were not vulnerable to other 

types of health problems due to visual disability whereas equal number of people felt that they are 

vulnerable to other health problems. Majority of respondents admitted that they are prone to 

frequent falls and injury and few even said psychological problems like fear and loneliness are 

major concerns to them. Very few could not articulate if they were vulnerable to other type of 

health problems because of visual disability. 

13.95 
% 

ye 
ns 
don'to 
know 

23.26 
% 

62.79 
% 

Figure 4: showing % of people for special/additional health services 
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28 (63%) respondent out of 43 said they require special / additional health services such as visit of 

health professionals once in a month, eye camps, basic eye care facilities and transportation to 

hospitals. Very few wanted them to be rehabilitated and even demanded incentives from 

government. Although, majority demanded special health care services but only 16% of them were 

actually aware of facilities available to meet their special health needs. When they were asked about 

details of special / additional health services, most of them came out with emergency transport 

services of EMRI’s ambulance services and PHCs’ services. Few have opined that good services were 

available for common diseases. 

16.28% yes 
no 
don't know 

41.86% 

41.86% 

Figure 5: showing % of people knowing services to meet special/additional health needs 

When asked if the kind of services which they need does not exist then describe the kind of 

service that needs to be invented or developed to meet their additional/special needs. To this most 

of them did not have any answer, 16% responded to the question out of which few said inventions 

are needed but cannot elaborate what kind of inventions are to be made, yet few mentioned 

specialized consultancy is required. One of them had concern with proximity of service yet other 

wanted better information’s concerning specialist services and also better healthcare 

infrastructure. 

10 responded (43%) who were not visually challenged since birth felt that their late onset of 

blindness is responsible for some of their illness like injuries and fall, but most of the other people 

could not explain if their late onset of blindness had anything to do with any particular health 

problem. It was also asked to them if their health needs differ from those who were blind since 

birth, to which most of them could not answer, few said ‘Yes’ because they felt they are more prone 
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to injuries. Other services which they wanted included eye camps, government schemes and special 

care. 

When interviewed for the knowledge and use of technologies it was found that except TV, radio and 

mobile which few of them have used, none of them have used any of the other technology listed in 

the questionnaire. 

When asked if they have used any technology (hardware / software) pertaining to eHealth, it found 

none of the respondent have used any of the technology listed in the questionnaire. Almost all 

responses related to awareness of the technological application in healthcare were ‘No’ and few 

answered “yes: but could not explain what kind of technology they know is available for visually 

challenged. Amusingly most of them (67%) felt that newer technologies either cannot help to 

improve their health or they do not know if it would be of any help. Those who admitted that 

technology could help, could not narrate in what ways. None of them have ever used any 

technology related to health care and most felt there is no need to invent health related 

technologies as they feel it wouldn’t be of much help to them. On asking about source of health 

information, most of them said verbal through health professionals, and interaction with 

individuals around them. Identifying health priorities was difficult as most of them are still 

struggling with basic health needs such as food, water, personal hygiene and availability of good 

health facility centre. 

Key findings of Needs Assessment: 

• 

• 

• 

Visually disabled person was dependent on family members for carrying out day to day 

activities 

Falls and injuries were another concern 

Awareness about technology was very poor among respondents and they felt technology 

could be of little help to improve their quality of life. 
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Based on these key findings sensory folding sticks were distributed to the study participants. These 

electronic sticks were selected from a range of sticks available in the Market which varied from 125 

Rupees (2.73 USD) to 3000 Rupees (65.59 USD). The stick which was ordered as an intervention is 

called Sensor Folding Cane (Talking). It cost about 1900 Rupees (41.54 USD). 

1. Intervention: 

a. Description of the stick: 

This stick is designed by Wazeer Hayath and he has received an international recognition as well as 

patent for this product. His vision is to help visually challenged people to move without fear. Apart 

from the basic model which beeps to sound alert, Wazeer has developed an advanced model with a 

multilingual voice-recorded system, giving user a choice of 28 Indian Languages. The alerts such as 

‘water/mud careful’ and ‘excuse me’ are intended for the user as well as people nearby. For the 

visually impaired with hearing impairment the stick is available with a vibrating alert in addition to 

voice alert. This stick was designed in 2005 and he called it as ‘Blind Mans Stick’ otherwise called as 

‘Sensor Folding Cane’. This is a light weight, 48 inch stick which has a moisture and dept sensor at 

the tip and gives alert if they are stepping water or a pit. It has another sensor in the body which 

can sense any obstruction from a distance of 3 m and warn of it, like if any vehicle is approaching or 

a wall is in front. This may invariably reduce falls and injuries. 

The sensor folding cane consists of the following part: 

1. Tip with sensor: The tip acts as an alert mechanism for getting away from mud and water. 

The sensors are so designed that if the tip comes in contact with water and mud it says 

water mud be careful. The stick can be programmed in 28 different languages and we have 

opted for Kannada which is the local language. 

2. Connector Bush: This helps in folding the stick and make it portable when not in use 

3. Bot-Reflector & Ext/ Sleeve/ Reflector: Helps to reflect so that people are aware that a 

blind person is approaching even when it is dark. 

4. Aluminium Tube: The body of the stick is made up of genuine strong aluminium. 

5. Handle Body: Made up of ABS virgin material. 

6. Elastic Thread: This is useful for additional grip. 
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7. Charger Point & Batteries: The stick battery when charged for one and a half hour can be 

used for 40 hours. Battery has a guarantee of 6 months and after that if it crashes can be 

replaced at a nominal price of 108 Rupees (2.36 USD) 

8. Stopper Pin: To lock the stick once it is folded 

9. Springs: To guard the Sticks when we fold it 

10. Speaker: A Japanese speaker is used in the stick to giver audible signals 

11. Sensor: in the body which can sense any obstruction from a distance of 3 m 

12. Printed circuit Boards: This is inside, in the part of the handle. 

Figure 2: Sensory Folding Cane 
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b. Selection of PHC for Intervention: We could manage to buy only fifteen sensor folding 

cane, so we had to select PHCs which had few visually challenged people , as it was thought 

exclusion of any of the blind person keeping age or any other criteria in mind would be unfair. So 

only those PHCs where visually challenged of relatively younger age group are available were 

selected, Yemlur was one such PHC 

c. Age distribution of beneficiaries: 

<18 years: 2 

18- 25 years: 2 

26- 40 years: 8 

>40 years: 3 

d. Gender of beneficiaries: 

Males: 6 

Females: 9 

Picture 1: Distribution of Sensory Folding Cane at Yemlur PHC 

d. 

e. 

Distribution of Sensor Folding Cane: 

Feedback on Sensory Folding Cane from Beneficiaries: 

A feedback survey was conducted to ensure if Sensory Folding Cane were of any use to the visually 

impaired. It was found that out of 15 visually impaired 5 visually impaired beneficiaries were using 

ordinary blind sticks prior to using e-sticks. 13 beneficiaries felt that e-sticks are easy to use 

whereas 8 felt that it alerts the passer by. Surprisingly only 2 beneficiaries felt that it gives caution 

against obstacles. Equal number of beneficiaries felt that it is easy to use as well as alert the passer- 

by and also give caution against obstacles. 12 beneficiaries felt it was difficult to charge owing to 

frequent power cuts. 12 showed their willingness to use these sticks permanently and 13 suggested 

that they will recommend it for other blind people. 

f. How far has the Project achieved its objectives? 

-health applications into 

existing health service delivery system for this group through innovative ehealth 

interventions. 
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traditional ehealth interventions but it very well suits the objective by addressing priority 

health needs of visually disabled which was frequent falls and injuries. 

g. How is the project contributing to eHealth? 

 

 

 

Need assessment survey revealed knowledge about technology was very poor among 

respondents. 

Intervention designed in such a fashion so as to create awareness among the visually 

disabled. 

Sensory Folding Cane is a small step forward to make bigger differences in future 

h. What barriers exist in successfully closing the project? 

This includes the problem faced in implementation 

• 

• 

• 

• 

• 

• 

• 

i. Way Forward: 

• It is coined that two PHCs will be made user friendly for VI in terms of meeting their 

health needs. Facilities would be modified so that they become accessible and 

acceptable for visually challenged. To make PHCs user friendly, training is being planed 

to create awareness among the PHCs staffs about the special needs of the VI clients 

attending facilities. Group D staffs would be specially made available in these user 

Most of the projects sites are in rural part of Karnataka 

Priorities in these region are still very basic such as water, food and sanitation 

Understanding technology is far beyond comprehension for them 

Tried to involve community so as to enhance awareness among people 

Rather than using complex equipments, simple intervention was thought of which could 

be used in day to day life 

During implementation it was found that the visually disabled found sensory folding 

cane very much user friendly and useful for their day to day activities. 

Steps taken to address and overcome these barriers 
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friendly facilities who will accompany VI clients and help them with consultations and 

prescription. 

• 

• 

• 

A day for visually challenged will be reserved every month, in which doctors from 

leading eye hospital will visit and give consultations. 

Blindness day can be made a success with the help of collaboration with Village 

Resource Centre. 

A second assessment using the same questionnaire is envisaged to document long term 

successes and challenges of the stick. ( Its already started and I’ am waiting for data) 

Analysis and conclusion 

Majority of the respondent were dependent on their family members and were among age group of 

46 and above or 16 -45 years of age. Major cause of their blindness was accidents, malnutrition and 

cataract for those who became blind at some point of age. Probably it can be attributed to 

unawareness and inaccessibility to health services. It was found that illiteracy was high among 

higher age group (more 16 years of age) probably because of unavailability of infrastructure for 

visually challenged people. 

Broadly the disease pattern (cold, cough and fever) of blind people is not different from those of the 

general population and they availed government hospitals for health care services and were 

generally satisfied with the kind of service received. Majority felt that they are more prone to falls 

and injuries. Few have also enlisted psychological problems such as fear and loneliness. Distance 

and cost were the main concern among them to access the health care services. 

Most of the respondents were illiterates and belonged to rural areas which accounted for their low 

understanding about their health needs. It was found that perceived vulnerability for other type of 

health problems was low among visually challenged perhaps that could be the reason why they felt 

they do not require special / additional health care services. It was found that despite availability of 

special services for visually challenged, their awareness towards it was quite low which could be 

another reason why they could not think about any other inventions to meet their special / 

additional health needs. 

Generally the respondent’s with late onset of blindness did not feel that their condition is 

associated with any particular health problems also they do not feel their health care needs are 

different from other people. 

eHealth in Primary Health Care 17 
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Radio, television and mobile are the only devices of modern times used by the respondents and all 

other hardware and software was unheard among them. This unawareness could be the reason 

why they did not even feel that newer technologies could be of any help to address their health care 

needs. o the need of the hour was to make them aware of technologies and services through 

campaigns so that they can make informed choices. Hence I.E.C (Information Education and 

Communication) needs to be strengthened. 

Philippines: ARH Stories for the Visually Impaired 

In the Philippines, an initial consultation with National Council on Disability Affairs (formerly 
known as National Council for the Welfare of Disabled Persons) was done in order to get the latest 
listing of visually impaired individuals in the Philippines, but due to their lack of updated statistical 
data a visit to various organizations working for the benefit of the visually impaired was done. 
Thirteen (13) institutions in Metro Manila were visited and from this institutions we were able to 
come up with a total of 126 participants for the survey. Among the issues that emerged as the main 
health concerns of the research’s target population were sexual and reproductive health in 
adolescence, hygiene and grooming, and mental health. There was also a common assessment 
among the participants that health care, especially in the public sector and in rural areas, was 
inaccessible to many blind individuals due to cost, distance, and social stigma against blindness. 
While the key informants and focus group participants were knowledgeable on existing technology 
for visually impaired individuals, they were not aware of technology being used specifically for 
health care for visually impaired individuals in the country. 

Summary of Research Findings and Discussion 

1. Data gathering. In the initial scouting for data of the visually impaired, an initial visit to 

NCDA was done to be able to get the latest statistics on the number of visually impaired in 

the country for ages 15-24. Due to the unavailability of the latest data, institutional visits 

was then done to be able to gather a list of participants for the survey to be conducted as 
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well as identify individuals or groups who could participate on the FGDs and KIIs that will 

be done. 

2. Conduct of Focus Group Discussion. A focus group discussion was conducted. Two sets 

of FGDs was among the teachers of the visually impaired children at Resources for the 

Blind. 

Focus Group Discussion Among Teachers 

Another group of FGD was also conducted among 

the parents of the visually impaired individuals, 

which were also done at RBI. 

Focus Group Discussion among parents 

And among teacher and facilitators of ATRIEV 
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Focus Group Discussion 

From the FGD, the principal themes that emerged relating to the health needs of adolescents and 
young adults who are visually impaired were 1) hygiene and grooming, 2) sexual and reproductive 
health, 3) mental health and social support. Other answers given were related to posture, social 
skills, and limited access to facilities such as restrooms. 

Being an institution focused mainly on teaching computer skills, health topics were not emphasized 
in their curriculum. However, the participants said they took the initiative to speak with a student, 
and their parents if appropriate, if they encountered health-related problems such as they 
mentioned. 

The participants’ experiences with eHealth for the visually impaired were more of their personal 
experiences rather than their students’. They cited looking at sources on the Internet for symptoms 
and treatment for their illness of their family members’. 

The primary limitation to eHealth interventions that the participants identified was the access of 
the visually impaired to computers or electronic gadgets through which they could access health 
information, especially among the poor. In line with this, they suggested that the choice of format of 
the health information material that could be an output of the research should take into account 
this limitation. 

Key Informant Interviews 

Several key informants (KIs) asserted that the illnesses of the visually impaired were similar to 
those of sighted people. The health and health-related problems cited by the key informants were 
hygiene and cleanliness, tuberculosis, malnutrition, physical activity. 

The key informants said that visually impaired individuals generally have difficulty in accessing 
health services especially in the public sector and especially in rural areas. Some key informants 
cited the lack of social support, including families being embarrassed about having a family member 
who is blind, as significantly contributory to the problem in access. Others said that the health 
facilities were themselves inadequate especially in the public sector. 

Health and health-related programs of the organizations that the key informants belonged to 
include sports events and general education on hygiene and cleanliness. These were not 
particularly aided by or focused on information or computer technology. 
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The key informants were aware of technology such as screen readers that allow health information 
on websites to become accessible to the visually impaired. They also cited a program from the 
government--an online registry for persons with disability. 

The noted limitations of eHealth in the country were access to computers/electronic gadgets 
especially by the poor and especially in rural areas. Some key informants said that they believed 
that such technology was widely available now and access to these was not a barrier in benefitting 
from eHealth. 

Among the discussion and interview participants who worked in organizations with education 
programs for the visually impaired, they cited need for a teaching material that would help the 
teachers in teaching proper hygiene, and discuss adolescent reproductive health among the visually 
impaired students. 

Some key informants suggested policies to improve health care for visually impaired individuals; 
these include establishing offices for the affairs of persons with disability at the city or municipal 
level, similar to the existing Office of Senior Citizen Affairs; they see this as being helpful in attaining 
their benefits under the law. Another policy suggested was having the national health insurance 
system (Philhealth) design packages that would encourage local governments to enroll persons 
with disability into Philhealth. 

Guided interviews 

A guided interview were also conducted among the visually impaired individuals, whose blindness 
were classified into low vision, moonblind, partial blindness and total blindness. 

      Kinds of Blindness 
Low vision 
Monoblind 
Partially blind 
Totally blind 
TOTAL 

Male 
  3 
  0 
  2 
  7 
 12 

Female 
  2 
  1 
  3 
  7 
  13 

Since we are only interviewing individuals in from Metro Manila area only, we were able to interview 25 
individuals only who are residing in Metro Manila wherein 13 are females and 12 are males. 

Most of the participants are also single as shown in the table below. 
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Marital Status 

Single 
Married 
Living-in 
Widow/Widower 
TOTAL 

Male 
  8 
  0 
  4 
  0 
 12 

Female 
  11 
  0 
  2 
  0 
  13 

As for their educational background most males and females who participated the guided interview only 
finished their primary education. 

   Educational Attainment 
Elementary 
High School 
College 
Vocational 
No formal education 
TOTAL 

Male 
  4 
  3 
  2 
  2 
  1 
 12 

Female 
  5 
  4 
  3 
  1 
  1 
  14 

During the interview, we asked their onset of blindness and found out that their blindness was, while 
seven (7) females were born blind and six (6) males cause of blindness were hereditary. Some causes of 
blindness were because of accidents, birth complications and infection. 

When asked what health related needs do you consider most vital to you? They answered that they are 
in need of the following: 

- 

- 

Glasses (salamin) to cover up their eyes 

Benefits such as health insurances 

“Benepisyo kasi wala kami nun! Yung Philhealth and SSS” – (Benefits because we don’t have 
one! Like Philhealth and Social Security System (SSS) 

- 

- 

Discounts on the purchase of medicines 

Mobility tools 

We also asked them regarding their use technologies within the past twelve months. All participants 
have mobile phones and are using them. 99% of the participants has talking watches with them. While 
only 97% percent have an access to radio and 95% has an access to Television. 
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When asked which among the technologies mentioned above where user friendly to them, 100% of the 
participants said that mobile phones were very useful. 

“Cellphone, nagagamit ng husto”. – Mobile phone is very useful 

And when we asked if they think that technologies can help improve their health, they answered “yes” 

“mas mabilis” – faster communication 

“may malalaman ka na aral kung ano ang dapat at di dapat gawin” – you will get information on 
what you need to do 

“kung mas mapadali na ang pagpaganda ng health ko dahil may nakakapagbigay ng 
impormasyon” – Will have a good health since I will have better access to information to help 
me 

And when we asked of they think there is a need to invent/create health related technologies in 
addressing their needs, twenty-two participants answered yes while one (1) answered no and two (2) I 
don’t know. 

The participants also answered that among the technologies that they want to be invented are: 

- 

- 

- 

Talking cane for mobility 

Text tips on health 

Cellphone with a help line “kung may number na pipindutin tapos sasabihin nya yung 
informasyon na kailangan mo parang videoke” – Mobile phone with a help line wherein you 
have a specific numbers to call if you are in need of an information 

Talking computer - 

Having completed the focus group discussions, key informant interviews and guided interviews, 
HAIN is developing a story related to adolescent reproductive health which will be in print (for the 
use of the teachers or institution training facilitators) and in Braille, as well as in audio CD format 
consistent with standards of audio books for the visually impaired, as this was one of the prominent 
needs of the target population (visually impaired individuals from 15-24 years old) identified 
through the FGDs, KIIs and survey conducted. The materials will be distributed to partner 
institutions affiliated with schools and training programs for the visually impaired. 

Literature review. A literature review was also conducted for the Philippine to further look into 
the studies focused on the visually impaired population of the country . 
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Challenges and lessons learned 

Identifying Visually Impaired Individuals. Data gathering in identifying participants for the 

interview was the major challenge of the project since there was no updated data for the visually 

impaired. A creation of a database of list of persons with disability would be helpful in conducting 

another study like this. 

Need for training of teachers or facilitators to integrate ARH discussions. Teacher or 

facilitators in schools and training institutions doesn’t recognize that there is a need to also educate 

their students on ARH issues. They feel that for them to be able to discuss sexual and reproductive 

health issues, an orientation should be provided. 

Conclusions and Recommendations 

The eHealth intervention has contributed to the improvement of knowledge on adolescent 

reproductive health not only among the visually impaired but also the teachers and facilitators of 

institutions working among the visually impaired in the Philippines. However, several issues still 

challenge the implementation of the eHealth intervention, such as limitations in availability of the 

printed material and limited access to available technology (for audioCDs) wherein not all schools 

and institutions have the players or computers to be used. Lack of knowledge on adolescent 

reproductive health among facilitators or teachers who will be conducting the activity. 

While the eHealth intervention was helpful, scaling it up would be useful and further studies 

should be done to evaluate the true impact of the eHealth intervention. 
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Abstract 
 
Rationale: Tuberculosis (TB) control remains a major problem for many developing nations, especially those with a weak 
health system and limited human, technical, and financial resources such as Pakistan and the Philippines. Ten of the 22 high-
burden TB countries (including Pakistan at #6 and Philippines at #9) lie in Asia, where TB is the leading cause of death among 
infectious diseases in which South-East Asia (34%) has the highest number of deaths. The WHO declared TB a public health 
emergency in 1993, and announced in 2007 
 
that 60 per cent of TB cases worldwide are now detected, and most are cured. However, despite signs that the epidemic may 
be slowing; major impediments to greater progress exist including inequitable access to diagnosis and treatment. In most 
developing countries, trained physicians or chest specialists manage TB cases as part of the TB-DOTS strategy. In the 
Philippines, the TBDC manage these difficult cases. A TBDC evaluates cases of TB symptomatic who are smear negative, but 
whose x-rays show lesions suggestive of TB. Its members come from the public and private sectors-TB experts who represent 
various disciplines, mainly radiologists and internists. However, developing countries lack specialists and TBDC members in 
remote and rural areas. This leads to an increasing burden of drug resistant TB patients, and to a delay and incorrect diagnosis 
and treatment of TB patients. These challenges are amenable to telehealth solutions through establishing eTBDC that meet 
through convenient electronic means, using time more efficiently, eliminating travel, and reducing related costs. 

 

Design: In Pakistan, radiological diagnosis of 88 sputum smear negative but suspected TB patients has been compared with the 
‘gold standards’ (TB culture, and 2-month clinical follow up). In Pakistan, digitized chest X-rays (CXR) were sent by e-mail from 
remote TB diagnostic centers in Gambat (a suburban town) and Orangi (a rural area) to the eTBDC (a Radiologist and 
Pulmonologist) at an urban health care center for expert consultation. Images were taken by digital camera and uploaded to a 
computer. A digital form with a brief clinical history was attached with the X-ray and sent through email. In the Philippines, a 
total of 76 cases were collected and analyzed at two sites (Pasay city and Capiz province). These cases were uploaded in iPath, 
an open source telemedicine platform. The conventional face to face decisions of a particular TBDC were then compared to 
the electronic decisions made by the other TBDC for the same cases, and to the culture results. 
 
Findings: In Pakistan, among the 88 diagnostic decisions made by primary physicians at the spoke site and eTBDC at hub site, 
there was agreement in 71 cases and disagreement on 17 cases. The turnaround time (patient registration at spoke site for face 
to face diagnosis to receiving the electronic diagnosis), averaged 34.6 hours; ranging 9 minutes to 289.2 hours. Average 
turnaround time at the rural site (59.15 hours) was more than the urban site (15.9 hours). Comparison of eTBDC and face to 
face diagnosis with the gold standards showed only slight differences. Using culture as the gold standard, eTBDC decisions 
showed greater accuracy (sensitivity - 32.4%) as compared to face to face (27.6%); using 2-month clinical follow-up as the gold 
standard, face to face diagnosis showed slightly better improvement in patient symptoms and weight as compared to eTBDC. In 
Philippines, the eTBDC was considered on par with the gold standard with more sensitivity (92%) as compared to face to face 
TBDC (77%) but less specificity (32% vs 43%). In terms of delay in diagnosis, it was clearly shown that face to face TBDC is faster 
than the e- TBDC. The turnaround time data showed the average delay in waiting for an eTBDC result compared to face-to-face 
result was almost one and a half days (33 ½ days: 19 days). The average delay of eTBDC decisions at the Capiz province site (16 
½ days) was less than for the Pasay city site (48 days). In Philippines “iPath” was trialed and demonstrated that eTBDC has a 
potential. Such groups could review cases, diagnose, and write comments remotely, reducing the diagnosis and treatment delay 
compared to usual care. 

 
Conclusion: The study demonstrated that electronic TBDC has a comparable accuracy but is less efficient as compared with the 

face to face TBDC. The use of “iPath” for hosting eTBDC is a potential alternative to the current practice of face to face TBD
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Introduction: 
Tuberculosis (TB) control remains a major problem for many developing nations, especially those with a weak health system and 

limited human, technical, and financial 

 

resources such as Pakistan and the Philippines. (1) Directly Observed Short Course (TB-DOTS) is the internationally recommended 

and cost effective strategy to detect and cure TB, with up to 95% cure rate even in the poorest countries. In addition, TB Diagnostic 

Committees (TBDC) was introduced in some countries to improve the accuracy of diagnosis. TBDCs are local face-to-face panels of 

clinicians who evaluate smear negative, but symptomatic TB cases whose x-rays show lesions suggestive of 

 

TB.[1] In most developing countries, trained physicians or chest specialists manage TB cases. 

 

However, developing countries lack specialists and TBDC members in remote and rural areas, and also lack proper training in DOTS 

guidelines. This leads to an increasing burden of drug resistant TB (MDR) patients, and to a delay and incorrect diagnosis and 

treatment of TB patients. These challenges are amenable to telehealth solutions through establishing ‘e-TBDCs’ that meet through 

convenient electronic means, using time more efficiently, eliminating travel, and reducing related costs. 

 

This study compared the accuracy and efficiency of an electronic method of diagnosing sputum negative clinically suspect TB 

patients to the conventional face-to-face (f-2-f) method, using TB culture and 2-month follow-up visits as the gold standards in 

Pakistan. It also describes the strengths and weaknesses of “iPath” as a platform for telemedicine by the e-TBDC used in the 

Philippines. 

 

 
 
 



300 

 

Description of the Clinical Telehealth Intervention as it actually transpired 

 
The Electronic Diagnosis of Difficult TB Cases was one of two PANACeA projects that was able to publish before the deadline. 
This report is divided into four parts: technical, operational, financial, and knowledge dissemination. 
 
Technically, the study results did not reflect the anticipated benefits of eHealth for the diagnosis of TB. On the contrary, for the 
Philippines, the electronic arm turned out to be slower than the conventional arm primarily due to infrastructure challenges and 
unfamiliarity of the TB experts with Internet technologies. However, other benefits were documented such as the ability to track 
the progress of care of patients electronically and the potential to reuse the digital cases for training on iPath and electronic 
methods of TB diagnosis. 
 
Operationally, the project had to employ different methodologies between Pakistan and Philippines because of cultural and 
procedural nuances. In Pakistan, time 0 is stamped when a case is read by the general practitioner, and time1 when the case is 
digitally read by an expert in the hospital. In the Philippines, time0 is when a case is uploaded to iPath by the TB coordinator 
and time1 is when a consensus is reached by a panel of specialists. The variance in the content and process prevented merging 
of data between these two sites. Another problem in the Philippines was the frequent change of research assistants (two times) 
who opted to leave for greener pastures. 
 
Financially, the project, as of this writing, owes the proponent around USD 7,000 (15%). The needs assessment, first and second 
tranche releases were very late which strained the proponent's relationship with their stakeholders. There was poor fund 
management on both sides (AKU and UP Manila) and resources were mobilized erratically because of this. AKU as the fund 
source bears much of this accountability as delays from that side had major repercussions at the implementation sites. Delays in 
releases of tranches were as long as six months. It was difficult to maintain good relationships with the subjects of the study if 
timelines promised by proponents severely slipped. 
 
In terms of knowledge dissemination, the project was able to present its findings in various settings including a 

publication. 
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Evaluation Design 

 
The electronic approach described above was applied in both Pakistan and the Philippines. The conventional f-2-f method 
differs in the composition of members in both countries. The conventional f-2-f method in Pakistan involves a single general 
practitioner providing routine care in TB Diagnostic Centers while in the Philippines, it is composed of TBDC members in the 
study site proper. In addition, the “iPath” software was tested in the Philippines only. The electronic and conventional 
radiological diagnosis of 88 TB sputum smear negative suspects was compared with the TB culture report and a 2-month 
clinical follow up. 
 
In Pakistan, digitized chest X-rays (CXR) were sent by e-mail from remote TB diagnostic centers in Gambat (a suburban town) 
and Orangi (a rural area) to the e-TBDC (a Radiologist and Pulmonologist) at an urban health care center (Aga Khan 
University (AKU)) for expert consultation. Images were taken by digital camera and uploaded to a computer. A digital form 
with a brief clinical history was attached with the X-ray and sent through email. 
 
The e-TBDC doctors recorded their decisions in digital format and sent it to the research team. The decisions of the e-TBDC 
were compared to the ‘conventional TBDC’ and with the ‘Gold standards’. The 2-month clinical follow up assesses 
deterioration or improvement in the symptoms and weight of the patient to judge the accuracy of the original diagnosis. The 
turn-around time (TAT; registration to decision) was measured for both electronic and conventional processes. 
 
In the Philippines, 76 cases from two areas (Pasay City and Capiz province) were randomly chosen and read by e -TBDC 
members from the other location (cases of Pasay City were uploaded (Figure 2) and reviewed by the TBDC members in 
Capiz province, and vice versa). The conventional (f-2-f) decisions of a particular TBDC were then compared to the ‘on-line’ 
decisions made by the other TBDC for the same cases, and to the culture results. The collected data includes the referral 
form (containing patient’s history, physical examination findings), sputum AFB results, sputum culture results, x-rays, 
electronic results and face to face decisions. 
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Evaluation Methods 

 
The KDS evaluation tool was used to evaluate the project using the answers of the manager, health care provider and 

clients. 
 
Ethical Review 

 
Institutional approval from the Ethical Review Committees of Aga Khan University and University of the Philippines were 

obtained. 
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Workplan 

 
Pakistan:  

Targets achieved from July 2009-June 2011: 
 

Activities 2009 2010 2011 2011 

 Jul-Dec Jan-Dec Jan-Mar Apr-Jun 

Needs     

Assessment     

System     

Development     

AKU-ERC     

Approval     

AKU Approval     

Collaboration     

with GIMS and     

CDGK     

Fund Release     

Equipments     

Procured     

Research     

Assistants     

Training at field     

sites & pre-     

testing     

Implementation     

& completion of     

data collection     

(both Gambat     

& Orangi)     

Data Entry and     

Analysis     

Report Writing     

Result     

Dissemination     

 
Philippines 

 
In 2007, the International Development Research Centre of Canada and the Aga Khan University convened a group of eHealth 
practitioners in Clark Field Pampanga, Philippines and encouraged them to collaborate on eHealth projects that they can conduct 
within their respective countries. One team that was formed was led by Dr. Alvin Marcelo (PH) and participated by Dr. Haroon 
Roedad Khan (PK), Dr Nandalal Gunaratne, (SL) Au Jai Ganesh (IN), and Dr Kongkiat Kespechara (TH). 
 
The team quickly crafted a concept paper and rough budget which they presented to the assembly. The concept was approved 
and the team was requested to refine the proposal using a template and submit to AKU. Instructions were given that a needs 
assessment will be done in the respective countries, and the results of the assessment presented in the next meeting. The mentor 
assigned to the team was Dr. Richard Scott. 
 
In December 2007, the PANACeA team was re-convened at Kuala Lumpur together with 
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the GK3. At this point, a draft needs assessment was already available albeit funds from AKU has not yet reached UP Manila. In 
the presentation of the proposed methodology at Crown Plaza Mutiara, the first signs of differing protocols between Pakistan and 
Philippines appeared. Also in this meeting, Dr. Kongkiat Kespechara and Nandalal Gunaratne were dropped from the team roll. 
 
June 2008 Penang. In this conference, Dr Marcelo updated the team that the stakeholders on the ground (Pasay City Health Office 
and Capiz Provincial health Office) have been oriented and are willing to participate in the study. In this meeting, Dr. Khoja 
demonstrated the use of iPath at AKU. The first tranche of the fund (after the needs assessment) did not arrive until August 2008. 
The revised methodology was presented and agreed upon. 
 
Feb 2009 Kandy. In this conference, updates on stakeholder preparation were shared. Funding issues were also ironed out and 
schedule of tranches clarified. TBDOTS funds soon arrive in Manila. 
 
Aug 2009 Manila/Capiz. A team for CBA and TBDOTS travelled to Capiz to see the potential sites of the CBA project and also to 

look at the status of the TBDOTS in Capiz. 
 
June 2010. Pakistan completes collection. Philippines would continue to collect data and will be hampered with changes in 

research assistant. 
 
Feb 2010 Bangkok. Philippines decides to cap data collection (not reaching 90) and instead focus on writing the final paper. 
This paper is submitted to ITCH 2011 and is accepted. 
 
Oct 2010 Colombo. At the Colombo meeting, Dr. Marcelo announces that the paper has been accepted for publication by ITCH. 
 
Feb 2011 Manila. The first International Symposium on eHealth and Telemedicine was held at the Bayview Hotel and 
PANACeA researchers gave succinct presentations of their research and findings. 
 
May 2011 KL. At this meeting, closing activities were discussed as well as the future of PANACeA 2.0. 
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Results 

 
A total of 88 cases were enrolled at two sites (Orangi and Gambat) in Pakistan. The mean age of the enrolled participants was 
37.6 (SD =19.7) years (56.8 % males). Mean weight of enrolled participants was 45.7 (SD =10.1) kg. The most frequently 
reported symptoms in TB suspects included cough greater than 3 weeks (92%), low grade fever (77.3%), weight loss (68.2%), 
and blood stained sputum (43.2%). A previous history of close contact of TB was noted in 39.8%, and only 8% had history of 
previous TB infection. Of the 88 diagnostic decisions made by the electronic TBDC (e-TBDC), there was agreement with the 
conventional TBDC in 71 cases (80.6%) and disagreement in 17 cases (19.38%). 
 
The TAT data showed the average delay in waiting for a TBDC result compared to face-to-face result was almost one and a half 
days (34.6 hours; range 9 minutes to 289.2 hours (almost 12 days)). The average delay at the Gambat rural site (59.15 hours) 
was more than for the Orangi urban site (15.9 hours). 
 
So far, the 2-month follow-up has been completed for 49 participants in Pakistan. Comparison of the conventional and e-TBDC 
diagnosis to the 2 gold standards of the study showed almost similar results with slight differences. Comparison of the culture 
results showed e-TBDC decisions to be slightly more sensitive (32.4% positive) as compared to f-2-f TBDC (27.6% positive). In 
contrast, the 2-month clinical follow-up results showed better improvement in symptoms and weight of the patients diagnosed 
by the conventional TBDC as compared to the e-TBDC. 
 
The e-TBDC members in Pakistan showed satisfaction with the quality of images, were at complete ease in making diagnostic 
decisions, and never requested repeat X-rays. In addition, the response of the e-TBDC was quick, often returning their decisions 
the very same day.  
In the Philippines, a total of 76 cases were collected and analyzed at two sites (Pasay City and Capiz Province). The mean age of 
the enrolled participants was 43.6 (SD =18.8) years (1:1 ration of Male:Female). Mean weight of enrolled participants was 47.2 
(SD =8.3) kg. The most frequently reported symptoms in TB suspects included cough (71%), chest pain (68%), weight loss (64%), 
shortness of breath (48%), and tiredness. A previous history of close contact of TB was noted in 24% and 36% had history of 
previous TB infection. Of the 76 diagnostic decisions made by the electronic TBDC (e-TBDC), there was agreement with the 
conventional TBDC in 54 cases (71%). 
 
The TAT data showed the average delay in waiting for an eTBDC result compared to face-to-face result was almost one and a 
half days (33 ½ days: 19 days). The average delay of eTBDC decisions at the Capiz province site (16 ½ days) was less than for 
the Pasay city site (48 days).  
The eTBDC was considered on par with the gold standard as compared the F-2-F TBDC. Comparison of the culture results 
showed e-TBDC decisions to be more sensitive (92%) as compared to f-2-f TBDC (77% positive) but less specific with eTBDC 
(32%) and F-2-F TBDC (43%). 
 
The e-TBDC members in the Philippines are the same set of physicians who diagnosed cases in F-2-F meetings within their 

sites. They generally showed satisfaction with the quality of images, and were at complete ease in making diagnostic 

decisions. 
 
Use of “iPath” as a platform for e-TBDC in the Philippines was also satisfactorily demonstrated. Strengths included its ability to 

store TB cases with attached images such as x-rays and referral forms and other documents into a closed user group. These 
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‘private’ groups can review cases, diagnose, and write comments. In addition, they can subscribe to receive automatic e-mail 
notification, e.g. when a new comment is added to one of their cases or a new case is entered into a group. Weaknesses encountered 
while using “iPath” included authentication issues, existing program bugs, inaccessibility without Internet access, and use of 
uncommon icons to represent new comments (red X mark which usually means a warning or an error) and new cases which use eyes 
(usual icon is an asterisk or bold letters as in Gmail or Yahoo). 
 
Discussion 

 
Internet availability is rapidly increasing in developing countries, and using information technology for virtual expert opinion is a 
feasible option where specialists are unavailable. However, there are conflicting results noted in these studies regarding the 
effectiveness of using digitized images for radiologic diagnosis of TB. 
 
Preliminary data analysis in Pakistan shows that e-diagnosis is as effective as face to face diagnosis, as judged by the culture result 
(Gold standard), and that e-TBDC diagnosis was more sensitive as compared to f-2-f diagnosis. Furthermore, e-TBDC diagnosis was 
more specific, when compared with both the ‘Gold standards’ (culture and 2-month follow-up), being able to rule out non-TB 
patients. 
 
In the Philippines, face to face diagnosis is comparable to the electronic decisions. However, electronic decisions were found to be at 
par to the culture results with higher sensitivity as compared to the face to face decisions. Both TBDC tends to treat culture negative 
patients more than half of the time which will be translated to more wastage of medicines and defeats the purpose of the 
establishment of TBDC. It was also observed that eTBDC was less specific, when compared to the sputum culture, which is in contrast 
to the results of Pakistan. There was also a noted accuracy differences in the face to face diagnosing practices in the two sites studied 
which shows the variability of opinions dependent on the x-ray images of sputum smear negative cases. In terms of delay in 
diagnosis, it was clearly shown that f-2-f TBDC is faster than the e-TBDC. This was because of the variability in computer and internet 
use practices of the TBDC which were also the f-2-f TBDC for the cases referred within their area. A dedicated team of TBDC with a 
minimum requirement of technical knowledge in e-health may resolve the problems encountered in the Philippines. 
 
The technical strength of “iPath” is being a Web-based application akin to a content management and a group-ware tool. This 
allows virtual access anywhere through Internet connectivity. This also allows remote moderating, to assign other users to the 
group and to delete erroneous data, obviating the need for central administration. 
 
The vetting of e-TBDC (prior to authentication) might be discouraging, and some of the bugs might discourage TBDC members. Other 
limitations experienced were the frequent need to check emails or login to “iPath” (for notifications), and instability of the platform. 
Furthermore some e-TBDC members showed resistance to viewing slides on a computer screen, had difficulty accessing the platform, 
or were reluctant to ask a moderator for help. These issues resulted in reduced logins and response to case notifications from the 
site. In addition, the platform is currently dependent on a single host-server without back-up should it crash, and the uploading of 
images was noted to be slow which led to erroneous or repeated attempts to upload images. 
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Lessons Learnt 

 
The Electronic Diagnosis of Difficult TB Cases was one of two PANACeA projects that was able to publish before the deadline. 
This report is divided into four parts: technical, operational, financial, and knowledge dissemination. 
 
Technically, the study results did not reflect the anticipated benefits of eHealth for the diagnosis of TB. On the contrary, for the 
Philippines, the electronic arm turned out to be slower than the conventional arm primarily due to infrastructure challenges and 
unfamiliarity of the TB experts with Internet technologies. However, other benefits were documented such as the ability to track 
the progress of care of patients electronically and the potential to reuse the digital cases for training on iPath and electronic 
methods of TB diagnosis. 
 
Operationally, the project had to employ different methodologies between Pakistan and Philippines because of cultural and 
procedural nuances. In Pakistan, time 0 is stamped when a case is read by the general practitioner, and time1 when the case is 
digitally read by an expert in the hospital. In the Philippines, time0 is when a case is uploaded to iPath by the TB coordinator 
and time1 is when a consensus is reached by a panel of specialists. The variance in the content and process prevented merging 
of data between these two sites. Another problem in the Philippines was the frequent change of research assistants (two times) 
who opted to leave for greener pastures. 
 
Financially, the project, as of this writing, owes the proponent around USD 7,000 (15%). The needs assessment, first and second 
tranche releases were very late which strained the proponent's relationship with their stakeholders. There was poor fund 
management on both sides (AKU and UP Manila) and resources were mobilized erratically because of this. AKU as the fund 
source bears much of this accountability as delays from that side had major repercussions at the implementation sites. Delays in 
releases of tranches were as long as six months. It was difficult to maintain good relationships with the subjects of the study if 
timelines promised by proponents severely slipped. 
 
In terms of knowledge dissemination, the project was able to present its findings in various settings including a 

publication. 
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Conclusion(s) and recommendations 

 
The Online Diagnosis of Difficult TB Cases was finished on budget and on time but the proponents had to advance their own 
money since 15 percent of budget was withheld till complete deliverables were submitted. The withholding of the last 
tranches is standard procedure to many projects but not all proponents of PANACeA may have the lifeline that was available 
to institutions such as UP Manila. 
 
The project was designed in a straightforward way but the delayed releases of the tranches added complexity and 
compromised stakeholding on the ground by not being able to deliver on promises on time. For very complex projects like 
eHealth where stakeholding and partner management are crucial to the success, fund management becomes a tightrope 
and in many instances, the walker tripped because of the slow transfers of funds. It would do better if the agreements about 
transfers were thoroughly discussed with the proponents and if the error was more on the side of over-releasing than 
under-releasing. 
 
All in all, the TBDOTS project was able to accomplish what it promised albeit with some compromises along the way. 
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Appendices: 

 
Appendix 1:  
Dissemination of the Findings: 
 
Nepal NREN and CanalAVIST Webinar - August 4-5, 2010, UP Manila- National Telehealth Center Office, Taft 

Avenue, Manila, Dr Paul Nimrod Firaza 
 
PhilCAT Annual Convention - August 19, 2010, Crowne Regency Hotel, Ortigas, Mandaluyong City, Metro Manila, Dr 

Paul Nimrod Firaza 
 
Doctors to the Barrios Continuing Medical Education - October 20, 2010, Lancaster Hotel, Ortigas, Mandaluyong City, 

Metro Manila care of Dr Paul Nimrod Firaza 
 
Presented in 2

nd
 Annual Conference of the E-Health Association of Pakistan in December 2010 

 
International Symposium on eHealth and Telemedicine - February 10, 2011 at Giardino Hall (Ground Floor), Bayview Park 

Hotel Manila care of Dr Paul Nimrod Firaza 
 
Evaluation of the Electronic TB Register - Final Presentation - February 12, 2011, Grand Opera Hotel, Sta. Cruz, Manila care of 

Dr Paul Nimrod Firaza 
 
Philippine General Hospital TB group - February 24, 2011, PGH Dietary Lounge, Taft Avenue. Manila care of Dr Paul 

Nimrod Firaza 
 
ITCH - February 25, 2011 at Victoria, Canada care of Prof Richard Scott  
HYPERLINK "http://pubget.com/search?q=authors%3A%22Alvin%20Marcelo%22" \o "More papers by Alvin Marcelo" Alvin 

Marcelo, HYPERLINK "http://pubget.com/search? q=authors%3A%22Zafar%20Fatmi%22" \o "More papers by Zafar Fatmi" 
Zafar Fatmi, HYPERLINK "http://pubget.com/search?q=authors%3A%22Paul%20Nimrod%20Firaza %22" \o "More papers by 
Paul Nimrod Firaza" Paul Nimrod Firaza, HYPERLINK "http:// pubget.com/search?q=authors%3A%22Shiraz%20Shaikh%22" \o 
"More papers by Shiraz Shaikh" Shiraz Shaikh, HYPERLINK "http://pubget.com/search?q=authors%3A 
%22Alvin%20Joseph%20Dandan%22" \o "More papers by Alvin Joseph Dandan" Alvin Joseph Dandan, HYPERLINK 
"http://pubget.com/search?q=authors%3A %22Muhammad%20Irfan%22" \o "More papers by Muhammad Irfan" Muhammad 
Irfan, HYPERLINK "http://pubget.com/search?q=authors%3A%22Vaqar%20Bari%22" \o "More papers by Vaqar Bari" Vaqar Bari 
and HYPERLINK "http://pubget.com/search?q=authors %3A%22Richard%20E%20Scott%22" \o "More papers by Richard E Scott" 
Richard E Scott. An Online Method for Diagnosis of Difficult TB Cases for Developing Countries. HYPERLINK 
"http://pubget.com/search?q=latest%3AStudies+in+health+technology+and +informatics&from=21335706" \o "Get latest 
issue" Stud Health Technol Inform HYPERLINK "http://pubget.com/search?q=issn%3A0926-9630+vol%3A164+issue 
%3A&from=21335706" \o "Get volume 164, issue " 164():168-173 (2011) 
 
Presented in Annual Conference of Post Graduate Medical Education at Aga Khan University in May 2011 
 
Pakistan’s top Newspaper Dawn covered a story on the study findings on May 29, 2011 

 
A dissemination Seminar was conducted on 30

th
 may 2011 at Aga Khan University in which findings were shared with 

regional and national officials of the National 
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Tuberculosis Program. The seminar was attended by Delegation of national and provincial administrators from National 
Tuberculosis Program, President of E-health association of Pakistan, representatives from Pan-Asian Collaboration for e-
Health Adoption (PANACEA) and Chairperson, Faculty and postgraduate trainees of Aga Khan University. 
 
Presented as Poster in Asia-Pacific IUATLD Conference in Hongkong on July 8-11, 2011 
 
 
 
 
 
 
 

 

EMBED Word.Document.8 \s  
To Be filled by TB Committee at AKU 

 
On first referral: 

 

Decision Category type Action  

 Cat I (New Case) Start treatment  

Active TB 

 Re-start  

 
Continue 

 
   

FORMCHECKBOX 

Cat II (Re-treatment) Start treatment  

 
Re-start 

 
   

  Continue  

  Stop ATT  

  No ATT  

Probably inactive/No TB 
NA 

Symptomatic Treatment  

Pneumonia Treatment 
 

  

FORMCHECKBOX 

 Bronchiectasis Treatment  

 
Other Advice: Specify 

 
   

  ……………  

 

 
FORMCHECKBOX Repeat X-ray Chest after ……….. and refer back with all x-rays for Second referral 
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 Remarks   Date of Decision  

 Chest X Ray Report:   8-2-10     

 
Pneumonic consolidation noted in right 

 TBDC Chairperson Signature  
       

 upper and mid lung zone.        

 Remaining lungs clear.        

 Costophrenic angles are normal.       

 Normal cardiac size.        

 Visualized skeleton appears intact.       

 IMPRESSION:        

 Pneumonia right upper lobe could be       

 Pulmonary TB.        

 DR VAQAR BARI        

       

 To be filled by CHS Team   

           

 Decision made by the doctor at Gambat  Active TB FORMCHECKBOX  

 Site   

No TB FORMCHECKBOX 

 

     

    Referred to specialist  

    FORMCHECKBOX  

Time lapse:        

    Date &Time   

 Data received by Research Assistant at  Received :03.02.2010  

 field site   Time:12:30: PM  
      

 Data received by Tele-health team at AKU  Mon 2/8/2010 12:26 PM  

 Data sent  to TBDC   Mon 2/8/2010 1:04 PM  

 Response received by Tele-health team  Mon 2/8/2010 2:31 PM  

 at AKU        

 Response received by Research       

 Assistant at field site        

Sputum culture Result at 6 weeks      
        

 Sputum culture Result   1.Positive FORMCHECKBOX  

    2. Negative FORMCHECKBOX  
        

2 Month Follow up of the Treated Patient:      
         

 Symptoms still present:  Yes     No  
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Fever  FORMCHECKBOX   FORMCHECKBOX 
      

Cough  FORMCHECKBOX   FORMCHECKBOX 
      

Blood stained sputum  FORMCHECKBOX   FORMCHECKBOX 
       

Other reported symptom       
       

Current weight:    ___58___Kg     
     

ATT Taken       

      

Sputum smear Findings  Positive FORMCHECKBOX 

  Negative FORMCHECKBOX 
   

Chest X-Ray Findings (if repeated) Improved FORMCHECKBOX 

  Deteriorated FORMCHECKBOX 

  No change FORMCHECKBOX 
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Appendix 3: Tables and Figures  
Table 1: Descriptive Statistics of the Enrolled Participants (n=101) 

  Frequency (%) 

Age Mean: 37.89  

SD: 19.2   

12-29  43 (42.6%) 

30-44  24 (23.8%) 

45 and above  34 (33.7%) 

Sex   

Male  57 (56.4%)) 

Female  44 (43.6%) 

Occupation   

Housewife  37 (36.6%) 

Teacher  3 (3% 

Student  15 (14.9%) 

Work at private shop 17 (16.8%) 

Factory worker  8 (7.9%) 

Farmer  11 (10.9%) 

Labor  4 (4%) 

Retired  6 (5.9%) 
Pakistan 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Table 2: Average response time in minutes in getting an electronic diagnosis 

through e-mail:     

Sites Mean response Minimum Maximum 

 time  response time response time 

At Both Sites 1783 (29.7 hrs) 9(0.16 hrs) 17334 (288.9 hrs) 

At Gambat Site 2864 (47.7 hrs ) 36 (0.6 hrs) 17334 (288.9 hrs) 

At Orangi Site 948 (15.8 hrs) 9 (0.16 hrs) 7082 (118.03 hrs) 
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Table 3: Accuracy of TBDC and F2F decisions based on culture result and 

symptomatic follow-up: (Chi-square test applied to see the differences in 

accuracy of decision)     

   

TBDC DECISIONS F2F DECISIONS p-value 

ACTIVE TB ACTIVE TB  

Culture outcome (n=41) Culture outcome (n=41)  

Positive 12    (29.2%) Positive 13 (31.7%)  

Negative 29 (60.8%) Negative 28 (58.3%) 0.81 

Symptomatic 2 month Symptomatic follow up  

follow up (n=42) (n=43)  0.313 

With all resolved symptoms With all resolved symptoms  

36 (85.7%)  40 (93%)  0.352 

With atleast1 persistent With atleast1 persistent  

symptom 6 (14.3%) symptom 3 (7%)  

Weight Follow up (n=36) Weight Follow up (n=38)  

Improved by atleast 2 kg Improved by at least 2 kg  

16 (44.4%)  21 (55.2%)   

Same with variation of 1 kg Same or with variation of 1  

20   (55.6%) kg 17 (44.8%)  

NO TB  NO TB   

Culture outcome (n=46) Culture outcome (n=46)  

Positive 3 (6.5%) Positive 2 (4.3%) 0.51 

Negative 43 (93.5%) Negative 44 (94.7%)  

Symptomatic follow up Symptomatic follow up 0.361 

(n=53)  (n=52)   

With all resolved symptoms With all resolved symptoms  

39 (73.5%)  34 (65.3%)  0.258 

With atleast1 persistent With atleast1 persistent  

symptom 14 (26.5%) symptom 18 (34.7%)  

Weight Follow up (n=28) Weight Follow up (n=26)  

Improved by atleast 2 kg Improved by atleast 2 kg  

13 (46.4%)) 8 (30.7%)   

Same with variation of 1 kg Same with variation of 1 kg  

15 (53.6%)  18 (69.3%)   

 
Figure 1:  
Percentage agreement between F2F and e-TBDC decisions at rural and urban sites: 
 
 

 
Figure 2. Flowcharts 
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Appendix 4: Press Release 
 

 
Appendix 5: Pictures 

 

Pakistan  Philippines 

a) Digitized image  a) Digitized iPath image 
   

b) Digital Camera Used  b.) Philippines TBDC 

   

c) Gambat Spoke Site  c) Digitized TBDC Form 

   

d) Receiving the digitized image  d) Using Demo Computers 

   

e) Panel discussion during the  e) Asia-Pacific IUATLD Poster 

Dissemination Seminar   

   

   

 iPath Screenshots 
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Appendix 6: 

 
Key points discussed at Seminar: 

 
Information shared:  
The main findings of the research were shared with the officials in the beginning. The potential of online diagnosis to improve 
the case detection and quality of diagnosis of SS-ve cases in rural settings was emphasized. Moreover, the NTP officials were 
also briefed about the additional capital and recurrent costs to be incurred at each TB diagnostic center. An estimated 500 to 
1000 $ US need to be invested in every diagnostic center depending upon the quality of equipment to be installed. Each 
consultation was estimated to cost 2-3 $. 
 
Feedback of the NTP Officials:  
The National manager expressed deep interest in application of information technology in improving the services of National 
Tuberculosis Program. They thought that technology interventions can not only be helpful in improving diagnosis of SS-ve cases 
but also play an important role improving the compliance of medications in the patients under treatment of tuberculosis. They 
were also of the view that this kind of intervention is not necessarily required in all areas of Pakistan where experts are 
available at a reasonable distance. They also raised numerous concerns. First, the current focus of NTP is on capturing SS +ve 
cases, therefore, attracting funds for SS-ve cases would be a huge challenge. Second, the evidence generated by this study is 
not strong enough for a large scale implementation. It was emphasized that the process needs to be pilot tested in an area 
where online consultation is required. Moreover, cost benefit analysis needs to be carried in the pilot project to assess the 
benefit of the intervention. 
 
Way Forward:  
The stakeholders agreed on working together in future for generating more evidence by pilot testing the role of e-health 
interventions in diagnosis and management of tuberculosis. The NTP officials promised complete support in sharing the 
information about the areas where this kind of intervention is likely to make a major impact. A proposal based on wider 
applications of e-health in a pilot district will be developed and submitted from the joint platform of AKU, EHAP, PANACEA 
and NTP. 
 
 
 
 
 
 
 
 
 
 
 
 

 

Richard E. Scott 

 

rev July 2011 
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A-7: A Systematic Review of Current ICT Applications in Disasters – The Potentials of Integrating Telemedicine 
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A c r o n y m s 

ADRC  Asian Disaster Reduction Center 
 
ADRRN Asian Disaster Reduction and Response Network  
 
ALOS  Advanced Land Observing Satellite  
 
APDIP  Asia – Pacific Development Information Programme 
 
APT  Asia Pacific Telecommunity 
 
BMKG Badan Meteorologi Klimatologi dan Geofisika (Meteorological Climatology and Geophysical Agency of Indonesia) 
 
BNPB Badan Nasional Penanggulangan Bencana (National Disaster Management Agency)  
 
DCC Disaster Coordination Council 
 
DELTASS Disaster Emergency Logistic Telemedicine Advanced Satellite System 
 
ESA  European Space Agency 
 
FEMA  Federal Emergency Management Agency 
 
GIS  Geographic Information Systems 
 
GLIDE  GLobal unique disaster IDEntifier 
 
HEMS  Health Emergency Medical Services 
 
ICT  Information and Communication Technology 
 
ISRO  Indian Space Research Organization 
 
ITU  International Telecommunication Union 
 
NASA National  Aeronautics and Space Administration (of the USA) 
 
NDCC National Disaster Coordination Council (of Philippines) 
 
NDMA National Disaster Management Authority (India, Indonesia and other countries as well) 
NGO Non Government Organization 
 
NICT National Institute of Information and Communication Technology (Japan) 
 
OCD Office of Civil Defense 
 
PAGASA Philippine Atmospheric, Geophysical & Astronomical Services Administration 
       
PIRBA  Pusat Informasi Riset Bencana Alam (Information Center for Research and Natural Disaster, State Minister of 

Research and Technology, Republic of Indonesia) 
PNPB Pusat Nasional Penanggulangan Bencana (National Disaster Management Agency, NDMA of Indonesia) 
 
SNAP Strategic National Action Plan 
 
TEWS  Tsunami Early Warning System (INA TEWS = Indonesia Tsunami Early Warning System)   
UNDP United Nations Development Programme 
 
UNESCO United Nations Educational Scientific and Cultural Organization  
 
UN – ISDR United Nations – International Strategy for Disaster Reduction  
 
UNOOSA  United Nations Office for Outer Space Affairs 

http://www.bnpb.go.id/
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UN-SPIDER  United Nations Platform for Space-based Information for Disaster Management and Emergency Response 
 
 

--- 
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1. Executive Summary 

The Consolidated Final Technical Report describes the project design, review process  and activities of the Disaster Management (DM) 

Project conducted by the three participating countries (Indonesia, India, and Philippines), as well as the significant outcomes  until the 

end of July 2011.  Within the framework of the collaborated project “A Systematic Review of Current ICT Applications in Disasters – The 

Potentials of Integrating Telemedicine”, we focus our activities on the development of selection criteria, collection activities of the 

paper titles and authors, selection process – 1, development of refined selection criteria, advanced collection activities of papers and 

abstracts, selection process – 2, advanced collection activities of full papers, selection process – 3, review of materials, and analysis. 

Therefore, the emphasis of our project report is on the design and development of selection criteria, collecting of the papers on 

“disasters”, selection process meeting the criteria, review of materials and analysis. 

A lot of natural disaster cases have happened and recently happened in India, Philippines and Indonesia. Although there are a number 

of similarities, each country has its own “top ten natural disasters”. In India, floods and landslides are very common; while Philippines 

has a lot of cyclones and landslides. Meanwhile, Indonesia has significant numbers of earthquakes, tsunamis, volcano eruptions and 

floods. In general, there are six stages of disaster management, namely: (1) disaster response, (2) disaster recovery, (3) disaster 

mitigation, (4) disaster risk reduction, (5) disaster prevention, and (6) disaster preparedness. Similar disaster response organizations 

are already established in the countries, although with different stages of development and readiness. 

After the methodology of the study and criteria have been agreed upon, the compilation (collection) process activities had been 

conducted in the three participating countries; we obtained a total of 125 papers meeting the criteria. After conducting further 

selection stages and sifting steps (using “finer” sets of criteria), the selected publications go down to 88, 60, and finally 14 papers. 

Then, the team members conducted complete systematic review to all the 14 finally selected papers. During the complete review 

process on the “full text papers”, the following “items” were used: Study Type; Study Setting; Sample Size; Country; Agency Involved; 

Type of Disaster; Tools/Systems Used; Technology Description; Gaps/Challenges; Recommendation; Effectiveness of the system; 

Outcome Measure (access, quality, cost); Gender Consideration; Policy Issues Mentioned; Other information.    

As general conclusions of the systematic review, we could note the following points: a large range of ICT technology have been 

developed/used/implemented; different stages of disaster management cycles were covered; various types of natural disaster cases 

were mentioned; activities were conducted in various countries. 

From the finally selected 14 articles, the following key findings could be highlighted:  

- The articles were published between 2001 – 2009, and mostly in 2007 

- The studies involved 8 countries, including 4 Asian countries: Indonesia, Japan, Korea, Pakistan 

- The studies mostly covered descriptive, technical evaluation and prototype testing 

- In most articles, university involvements are mentioned 

- There were 8 articles mentioning earthquake   

- The outcome measures are mostly quality and access. 

From the “Systematic Review of Current ICT Applications in Disasters”, the following Lessons Learnt and 

Suggestions/Recommendations can be noted:   
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- The importance of Information Dissemination: experience/activities on different types of ICT technologies that have been 

used/implemented to support typical disaster management stages 

- To develop and/or implement appropriate telemedicine/e-Health systems, using the existing ICT infrastructure, to suit local needs 

- To encourage publication of field experience on the use of telemedicine/e-health systems in real natural disaster cases.  

The incidence and the social, economic and environmental costs of both natural and man-made disasters are on the rise. In order to 

manage disasters in a quick and coordinated manner, the optimal provision and exchange of information concerning the situation is an 

essential pre-requisite. The availability of right information on the field, combined with rapid deployment of the right equipment and 

resources in the right place at the right time are crucial for successful disaster management and recovery.  
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2. Introduction 

  

DDiissaasstteerr  hhaass  bbeeeenn  ddeeffiinneedd  aanndd  ddeessccrriibbeedd  iinn  [[11]]  ((Chanuka Wattegama: “ICT for Disaster Management”, Asia – Pacific Development 

Information Programme, 2007, as well as in UN-ISDR (United Nations – International Strategy for Disaster Risk Reduction). Based on 

the two references,  there  aarree  aatt  lleeaasstt  ffoouurr  ddeeffiinniittiioonnss  ooff  ddiissaasstteerr::  ((11))..  ““AAnn  iimmppaacctt  ooff  nnaattuurraall  aanndd  mmaann  ––  mmaaddee  hhaazzaarrdd  tthhaatt  ccaauusseess  

hhuummaann  ssuuffffeerriinngg  oorr  ccrreeaatteess  hhuummaann  nneeeeddss  tthhaatt  tthhee  vviiccttiimmss  ccaannnnoott  aalllleevviiaattee  wwiitthhoouutt  aassssiissttaannccee””..  UUnniitteedd  NNaattiioonnss  DDeevveellooppmmeenntt  

PPrrooggrraammmmee  ((UUNNDDPP))  ddeeffiinneess  ddiissaasstteerr  aass  ((22))  ““AA  ssoocciiaall  ccrriissiiss  ssiittuuaattiioonn  ooccccuurrrriinngg  wwhheenn  aa  pphhyyssiiccaall  pphheennoommeennoonn  ooff  nnaattuurraall,,  ssoocciioo  ––  nnaattuurraall  

oorr  aanntthhrrooppooggeenniicc  oorriiggiinn  nneeggaattiivveellyy  iimmppaaccttss  vvuullnneerraabbllee  ppooppuullaattiioonnss  ccaauussiinngg  iinntteennssee,,  sseerriioouuss  wwiiddeesspprreeaadd  ddiissrruuppttiioonn  ooff  tthhee  nnoorrmmaall  

ffuunnccttiioonniinngg  ooff  tthhee  aaffffeecctteedd  ssoocciiaall  uunniitt””..  AAnnootthheerr  wwiiddeesspprreeaadd  ddeeffiinniittiioonn  ddeeffiinneess  ddiissaasstteerr  aass  ((33))  ““DDiissaasstteerrss  ooccccuurr  wwhheenn  hhaazzaarrddss  ssttrriikkee  iinn  

vvuullnneerraabbllee  aarreeaass””..  A serious disruption of the functioning of a community or a society causing widespread human, material, economic 

or environmental losses which exceed the ability of the affected community or society to cope using its own resources. Moreover, the 

UN-ISDR (United Nations – International Strategy for Disaster Risk Reduction) defines disaster as (4) “A disaster is a function of the risk 

process. It results from the combination of hazards, conditions of vulnerability and insufficient capacity or measures to reduce the 

potential negative consequences of risk”.  

Meanwhile, the Disaster Management Center of The University of Wisconsin describes the term Disaster management  

(http://dmc.engr.wisc.edu/courses/aimscope/AA02-01.html), as follows “The range of activities designed to maintain control over 

disaster and emergency situations and to provide a framework for helping at-risk persons to avoid or recover from the impact of the 

disaster”.  Therefore, disaster management includes a large range of activities, from pre-disaster to post-disaster management 

activities, although the general public has a tendency to conceive disaster management merely in terms of the post-disaster actions. 

In the last few years, South Asia and South East Asia have been experienced a number of different types of disasters, such as: 

Earthquakes, tsunami, typhoons, cyclone, floods, land/mud-slides, volcano eruptions & some man-made disasters. In the worst case 

scenario: most healthcare, telecommunication, public utility, and transportation infrastructure will not be available. In response to 

such disaster cases, different types of efforts/responses and technologies (including Information and Communication Technology) have 

been implemented at different stages: Before, During, and  After the disasters/emergency cases. NNaattuurraall  ddiissaasstteerrss,,  ssuucchh  aass  tthhee  

DDeecceemmbbeerr  22000044  ttssuunnaammii  iinn  AAssiiaa,,  aass  wweellll  aass  ootthheerr  nnaattuurraall  ddiissaasstteerr  ccaasseess  iinn  tthhee  AAssiiaann  rreeggiioonn  hhaavvee  ccoonnttrriibbuutteedd  ttoo  eennhhaannccee  cciittiizzeennss’’  

aawwaarreenneessss  ffoorr  tthhee  nneeeedd  ooff  aapppprroopprriiaattee  pprree--ddiissaasstteerr  aanndd  ppoosstt--ddiissaasstteerr  pprroocceedduurreess..    

TTwwoo  rreecceenntt  nnaattuurraall  ddiissaasstteerr  ccaasseess  iinn  ddeevveellooppeedd  ccoouunnttrriieess,,  ssuucchh  aass::  tthhee  bbiigg  99..00  ssccaallee  eeaarrtthhqquuaakkee  aanndd  ttssuunnaammii  iinn  SSeennddaaii  aarreeaa  ((440000  kkmm  

NNoorrtthh  EEaasstt  ooff  TTookkyyoo,,  JJaappaann;;  wwiitthh  ddeeaatthh  ttoollll  cclloosseess  ttoo  2233,,000000))  oonn  tthhee  1111  MMaarrcchh  22001111,,  aass  wweellll  aass  tthhee  ddeevvaassttaatteedd  JJoopplliinn  ttoorrnnaaddoo  oonn  2222  MMaayy  

22001111  ((iinn  JJoopplliinn  aarreeaa,,  MMiissssoouurrii,,  UUSSAA,,  wwiitthh  ddeeaatthh  ttoollll  ==  111166;;  tthhee  ddeeaaddlliieesstt  ttoorrnnaaddoo  iinn  6600  yyeeaarrss))  pprroovviiddeedd  uuss  wwiitthh  aa  lloott  ooff  lleessssoonnss  lleeaarrnntt..  WWee  

mmaayy  aallssoo  lleeaarrnn  tthhaatt  eevveenn  iinn  ddeevveellooppeedd  ccoouunnttrriieess  wwiitthh  aapppplliieedd  ssoopphhiissttiiccaatteedd  IICCTT  iinn  vvaarriioouuss  ssttaaggeess  ooff  ddiissaasstteerr  mmaannaaggeemmeenntt,,  tthheerree  aarree  

aallwwaayyss  ppoossssiibbiilliittiieess  ooff  ddeevvaassttaatteedd  nnaattuurraall  ddiissaasstteerrss  wwiitthh  aa  llaarrggee  ddeeaatthh  ttoollll  hhaappppeenneedd..    

  

Figure – 1 shows the six disaster management cycle (stages), namely: (1) disaster response, (2) disaster recovery, (3) disaster 

mitigation, (4) disaster risk reduction, (5) disaster prevention, and (6) disaster preparedness. The figure has been adapted and 

developed from Chanuka Wategama
[1]

. 
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Figure – 1.The 6 stages of Disaster Management Cycle. 

A large range of Information and Communication Technologies (ICT) can be used to support Healthcare disaster management efforts 

utilize to accomplish the complex array of tasks typical to any disaster situation. Although ICT can play a role in all the six phases of 

disaster management (as shown in fig. 1), namely, disaster response, recovery, mitigation, risk reduction, prevention, and 

preparedness, their application has traditionally been in response and recovery phases. Effective disaster management efforts need 

careful planning and strategies to use the existing ICT infrastructure/tools into disaster-specific healthcare solutions for large-scale 

implementation. Emergency responses to disasters routinely employ Information and Communication Technologies (ICT) applications, 

such as telemedicine, to reach out to the healthcare needs of the affected community.   

In most disaster environment, the medical personnel at the site get completely overwhelmed with demand for their services far more 

than what they can provide.  Based on a number of reviewed papers, telemedicine applications have proved to be valuable during 

disaster both in the past and in the recent times. These experiences suggest that telemedicine based interactive consultation with 

remote specialists can provide valuable assistance to onsite physicians and favorably influence clinical decisions in the aftermath of 

major disasters. 

IInn  ggeenneerraall,,  tthhee  rreesseeaarrcchh  hhaass  bbeeeenn  ffooccuusseedd  oonn  Systematic Review of Current ICT applications in disasters. Although the research 

activities are limited to specific participating countries, i.e.: India, Indonesia, Philippines, the disaster cases that have been collected 

and reviewed (and analyzed) are virtually from various countries all over the world.  Various stages and careful analysis have been 

conducted in the 3 participating countries, with additional important information from other countries as well. The research 

methodology, significant results of the study, and discussions will be presented in chapters 3, 4 and 5. Chapter 6 will present the 

significant conclusions and recommendations  as well as outcomes on best practices, and the potentials of integrating telemedicine. 

 

Objectives 

The research objectives can be summarized in the following four points: 

1. To conduct a systematic Review of current ICT applications in different types and at various stages of disasters. 

2. Identify the outcomes on best practices, and the potentials of integrating telemedicine with special focus on participating 

countries: India, Indonesia, Philippines with additional information from other countries. 

3. Perform a careful analysis on the key factors in implementing successful ICT applications in disaster management.  
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4. Arrive at a framework for implementation of e-Health interventions in national and regional disaster management programs 

based on the evidence from the study. 

 

Research Questions 

-  What ICT applications have been used in different types of disasters and at which stages of the disasters? 

-  How the ICT technologies have been used in response of a disaster? 

-  What are the key factors in implementing successful ICT applications in disaster? 

-  What are the potentials of improving healthcare delivery using telemedicine/e-health in different stages of disaster? 

Research Stages 

-  Collect global and domestic information on disaster management (involving ICT applications from various sources that 

include grey literature) in at least three different stages of disasters 

- Systematic review of the collected information 

- Analysis and Key Findings 

- Recommendations on potential integration of telemedicine/e-health in improving healthcare delivery in different stages of 

disaster.  
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3. Methodology   

  

In this section, the methods of study, criteria, and compilation (collection) process of the publications will be presented. Moreover, the 

two stage selection process consisting of a number of steps will also be described and analyzed. At the end of each step, the selected 

number of publications (papers) will be obtained and be briefly described. Complete sets of database(s), in Excel formats, are included 

in appendices (Appendix 1 through Appendix 6). Further comprehensive presentations of the results of study will be described in 

section 4 (Results of Study).  

3.1. Methodology Flowchart 

Figure 2 shows the “Methodology Flowchart”, a simplified diagram consisting of various processing elements to describe methods and 

process of the Disaster and Telemedicine Systematic Review we have adopted.  As shown in the diagram, the 12 simplified processing 

elements are as follows: 

- (1).Definition of Terms 

- (2).Inclusion Criteria 

- (3).Keywords and Strings 

- (4).Databases 

- (5).Data Inclusion 

- (6).Preliminary Review 

- (7).Relevance and Usefulness 

- (8).Article Retrieval 

- (9).Determining Variables 

- (10).Qualitative Analysis of the Articles 

- (11).Synthesis, Conclusions and recommendations 

- (12).Write Up: Documenting the Findings. 
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 Fig. 2: Disaster and Telemedicine Systematic Review Diagram Flowchart 

 

3.2. Stage 1 Data Collection and Sifting 

In this section (3.2.), Stage 1 data Collection and Sifting, different data (publication) collection and sifting phases will be described. 

Further activities (Stage 2) will be described in the next section (3.3). Figure 3 shows a simplified diagram of both the Stage 1 and Stage 

2 Review process flow. 

As shown in figure 3, the following steps have been conducted: 
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- (A).Stage 1 Data Collection (125 articles have been collected for review) 

- (B).Level 1 Sifting (based on article category, 88 articles have been selected) 

- (C).Level 2 Sifting (88 articles with abstracts were reviewed; based on keywords; 60 articles have been selected) 

- (D).Final Step (60 articles were selected for full text review only 54 papers with full texts) 

- (e).Stage 2 (54 papers with full text have been reviewed based on   14 papers selected) 

- (f).Final Stage (14 papers have been systematically reviewed) 

 

Further information on the above mentioned steps are described as follows: 

(A).Stage 1: Exhaustive Data Collection using various search engines (i.e. Google Scholar, etc.) and Physical Libraries using different 

search keywords combinations agreed upon by Team members: 

(1).DISASTER + TELEMEDICINE/HEALTH/e-HEALTH + ICT + ASIA  

(2).with dates of publications from 1990 to January 2010 
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Fig. 3. Stage 1 and Stage 2 Review Process Flow 

 

Results of Data Collection: 

125 Articles were collected at Stage 1. It consisted of electronic and hard-copy magazine articles, books, textbooks, 

conference, seminar and symposium proceedings, journals, and white papers. (For the list of articles, see Appendix 1: 

Disaster Management Database Literature Review Listing and Data Abstraction Tool Stage 1  All Journals).  
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After exhaustive gathering of data, different levels of sifting were done using different criteria set at the outset. These criteria are the 

following: 

(1).Articles should be published in international or regional peer-evaluated published or internet-based journals.  

(2).Publication date should be from 1990 to present (note 1990 is just a suggestion)  

(3).Grey literature, magazines, videos are NOT to be included (unless the information there is deemed absolutely necessary)  

(4).The article should contain at least 3 of the critical key words (i.e. ehealth, disaster, ICT). If not, discard.  

(5).Article should be in English, or an English translation is available  

(6).Disasters should only be limited to natural ones, and not man-made.   

 

 An article must be able to fulfill ALL the above criteria for it to be included for review.  

 

(B).Level 1 Sifting: Based on Article Category 

 

All materials underwent scrutiny using the following inclusion/exclusion criteria:  

 Include articles if these fall under ACADEMIC PUBLICATION AND PUBLISHED PEER-REVIEWED JOURNAL OR 

CONFERENCE/SYMPO-SIUM PROCEEDINGS. 

 Exclude materials if these fall under BOOKS, TEXTBOOKS, MAGAZINES, WEBSITES, PRESS RELEASE, CD-ROMS, 

BLOGS. 

Out of 125 articles, only 88 articles were categorized as under PUBLISHED JOURNAL, SYMPOSIUM AND CONFERENCE PROCEEDINGS. 

For the list of the 88 articles, see Appendix 2: Disaster Management Database Stage 1 Level 1 Sifting Article Category. 

(C).Level 2 Sifting: Based on Keywords 

The 88 materials underwent second level scrutiny using the following inclusion/exclusion criteria:  

Using the abstract review, USE the article if they have these following keywords combination: 

 

Disaster (Natural) + ICT + Health 

Disaster (Natural) + Telehealth + Health 

Disaster (Natural) + Telemedicine + Health 

Disaster (Natural) + Health Informatics + Health 

Disaster (Natural) + e-Health + Health 

Results: 

The 88 Article Abstracts has the following Keywords Categories: (For database listing, refer to Appendix 3: Disaster Management 

Database Literature Review Listing and Data Abstraction Tool Stage 1  Complete Journals Sifting Keywords) 
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  Table 1: Total Number of Articles Per Keywords Category 

Abstract Keywords MeSH Terms Suggested 

Keywords from 

Abstract 

Abstract Keywords with 

additional suggested 

keywords 

No Abstract 

 

48 

 

 

12 

 

25 

 

2 

 

1 

   

Abstract Keywords mean: The Abstract has supplied its own keywords. 

MeSH Terms mean: The Abstract has no keywords but the Article has a suggested acceptable keywords from MeSH.  

The Medical Subject Headings (MeSH®) is a controlled vocabulary produced by the  National Library of Medicine and 

used for indexing, cataloging, and searching for  biomedical and health-related information and documents. MeSH terms are 

in used in Ilios  to index courses, sessions, learning materials, curriculum modules, cases, and objectives.  Users 

enter MeSH terms as part of the process of entering this information in Ilios. MeSH  terms can also be used as one of the 

Advanced Search criteria.  (http://www.nlm.nih.gov/mesh/meshhome.html). 

 

Suggested keywords from Abstract mean: The Abstract has no supplied keywords and Team Members got the keywords 

from the body of the Article's Abstract. 

Abstract keywords with additional suggested keywords mean: The Abstract has a supplied keywords but are not sufficient 

to make a decision and therefore the Team picked keywords from the body of the Abstract. 

 

After categorizing the Abstract's keywords, the Abstracts underwent scrutiny using the inclusion criteria presence of identified 

keywords combination. 

 

Decision making process:  

Each of the team member decided on each articles' abstracts using the Keywords Inclusion Criteria and made its remark on each 

Abstract whether to USE, RECONSIDER, OR DISCARD the article. An article can get a homogenous response (i.e. 3 USE or 3 DISCARD or 

3 RECONSIDER), a majority response (i.e. 2 USE and 1 DISCARD or 2 DISCARD and 1 RECONSIDER) or a differing remarks, (i.e. 1 USE, 1 

DISCARD and 1 RECONSIDER). Final remark of each article were automatic when Team Members' responses are homogenous, or on 

majority response. However, when Team Members remarks on an Article's Abstract vary, deliberation using justification were used to 

arrived at a final remark. Deliberation of each article was during the scheduled twice-a-week SKYPE meetings.  

 

http://www.nlm.nih.gov/mesh/meshhome.html
http://www.nlm.nih.gov/mesh/meshhome.html
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Out of 88 Articles Abstracts, only 60 are included in the LEVEL 2 Sifting. See Database Listing with remarks from members at Appendix 

4: Disaster Management Database Literature Review Listing and Data Abstraction Tool Stage 1  Complete Journals Sifting Abstracts 

Final List 

 

(D).FINAL STEP: AVAILABILITY OF ARTICLE'S FULL TEXT 

 

Procurement of full text were from the library (ex. Hard-copy material), online (Pubmed, Medline, etc.) or requested from 

IDRC if full text are not available online. Currently, here is the status of availability of the Article's full texts: 

   

Available Pending delivery from IDRC 

54 6 

 

 

3.3. Stage 2 Full Articles Review 

Stage 2: DATA EXTRACTION USING DIFFERENT DEFINED VARIABLES: 

 

Phase 2 of the data extraction was reviewing the final 60 articles according to the following categories: (For Database Stage 2 

Extraction, see Appendix 5: Disaster and Telemedicine Database Stage 2). 

 STUDY TYPE 

 DISASTER TYPE 

 AGENCY/IES INVOLVED 

 TOOL/S USED 

 SUMMARIZE STUDIES REGARDING 6-PHASE DISASTER MANAGEMENT CYCLE 

 EXAMPLES OF ICT USED IN 6-PHASE DISASTER MANAGEMENT CYCLE 

 GAPS  

 RECOMMENDATIONS 

 MENTIONED EFFECTIVENESS OF THE SYSTEM 

 MENTIONED OF GENDER CONSIDERATION 

 MENTIONED OF OUTCOME MEASURES (ACCESS, QUALITY, COST) 

 OTHERS 

 

The diagram in Figure 3 shows the total article for systematic review after Stage 2 data extraction using different variables have been 

conducted. 
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The review process of the 14 finally selected articles is shown in Appendix 6 (Appendix 6: Final List of Articles), and the Results of the 

review of the final articles is presented in Section 4 Results of the Study. 
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4. Results of the Study 

  

The previous section has described the methodology, compilation and selection processes, based on various defined criteria. Different 

stages of selection process have been conducted, resulting in: 125, 88, 60, 60, and finally 14 papers (publications) respectively. In this 

section, the results of the systematic review on the collected and selected disaster publications are summarized.  

The completed systematic review results of the research study are presented in Appendix 1 to 6. (For practical reason, each appendix is 

presented in a separate file). The important results of the study will be described in the following points: 

[a].Appendix 1 (Appendix 1: Disaster Management Database Literature Review Listing and Data Abstraction Tool Stage 1  All Journals). 

In the appendix there were 125 articles collected at Stage 1. It consisted of electronic and hard-copy magazine articles, books, 

textbooks, conference, seminar and symposium proceedings, journals, and white papers.  From the Appendix 1, for each article we can 

find the following information: No.; Article No; Selected by; Publication Title; Authors; Date; Name of Publication; Sources; and Type of 

Publication.  

[b].Appendix 2 (Appendix 2: Disaster Management Database Stage 1 Level 1 Sifting Article Category). The appendix has 88 articles that 

have been selected from Level 1 Sifting, based on article category. As shown in Appendix 2, the following information can be found for 

each article: No.; Article No; Selected by; Publication Title; Authors; Date; Name of Publication; Sources; and Type of Publication. Some 

additional “columns” have been added for further information. 

[c]. Appendix 3 (Appendix 3: Disaster Management Database Literature Review Listing and Data Abstraction Tool Stage 1  Complete 

Journals Sifting Keywords). There are 60 articles resulted from Level 2 Sifting, in appendix 3. In addition to the information (presented 

in the “columns”) found in appendix 1 and 2, the following additional information are available: Decision 1 (Exclusion/Inclusion); 

Abstract (of the article); Keyword-1; Keyword-2; Keyword-3; Keyword-4; Keyword-5; Note; Decision 2 (Use/Discard); Full Paper 

Availability. The articles were then passed through the next process. 

[d]. Appendix 4 (Appendix 4: Disaster Management Database Literature Review Listing and Data Abstraction Tool Stage 1  Complete 

Journals Sifting Abstracts Final List). The Database presented in Appendix 4 consists of 60 selected articles with the following 

information: No.; Article No; Selected by; Publication Title; Authors; Date; Name of Publication; Sources; and Type of Publication; 

Decision 1 (Exclusion/Inclusion); Abstract (of the article); Keyword-1; Keyword-2; Keyword-3; Keyword-4; Keyword-5; Note; Decision 2 

(Use/Discard); Full Paper Availability.  Out of 88 Articles with Abstracts, only 60 are included in the LEVEL 2 Sifting.   

[e].Appendix 5: Disaster and Telemedicine Database Stage 2. There are final 60 articles included in Appendix 5. (For Database Stage 2 

Extraction, see Appendix 5: Disaster and Telemedicine Database Stage 2). The following information are presented (in “column” 

formats): No; Article No.; Title; Authors; Study Type; Study Setting; Sample Size; Country; Agency Involved; Type of Disaster; 

Tools/Systems Used; Technology Description; Gaps/Challenges; Recommendation; Effectiveness of the system; Outcome Measure; 

Gender Consideration; Policy Issues Mentioned. [It should be noted that the complete full text for each paper is stored separately] 

[f].Appendix 6 (Appendix 6: Final List of Articles) consists of 14 final articles. In addition to the paper identification (No; Article No.; 

Title; Authors), the following information are presented (in “column” formats): Study Type; Study Setting; Sample Size; Country; 

Agency Involved; Type of Disaster; Tools/Systems Used; Technology Description; Gaps/Challenges; Recommendation; Effectiveness of 

the system; Outcome Measure; Gender Consideration; Policy Issues Mentioned. [It should be noted that the complete full text for each 

paper is stored separately, and not included in the report.]  

Table 2 (List of Final Selected Paper Titles and Authors) shows the summary of Appendix 6.  
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 Table 2  List of Final Selected Paper Titles and Authors         [1/2] 

No Paper 

# 

Paper Title Authors Year 

1 58 A Deployable Telemedicine Capability in Support of 

Humanitarian Operations 

Meade K, Lam DM 2007 

2 79/ 112 Concept Of Operations For A Regional Telemedicine Hub To 

Improve Medical Emergency Response 

Hui Wang, Wei Xiong, 

Nathaniel Hupert, Christian 

Sandrock, Javeed Siddiqui, 

Aaron Bair 

2009 

3 19 Development of a Low Cost Telemedicine Kit for Disaster 

Reliefs 

E.Sutjiredjeki, S. Soegijoko, 

T.L.R. Mengko, S. 

Tjondronegoro 

2008 

4 66 Development of Long-Range and High-Speed Wireless LAN for 

the Transmission of Telemedicine from Disaster Areas 

Masayuki Nakamura, Shoshin 

Kubota, Hideaki Takagi, 

Kiyoshi Einaga, et al 

2008 

5 94 Follow – Up of Earthquake Victims in a Remote Hospital Using 

Telemedicine 

M.F. Murad, R. Ahmad, S. 

Naeem, Q. Ali, A. Ehsan, T. 

Sohail, A.Z. Malik 

2007 

6 108 Implementation and Performance Evaluation of Mobile Ad 

Hoc Network for Emergency Telemedicine System in Disaster 

Areas. 

Kim JC, Kim DY, Jung SM, Lee 

MH, Kim KS, Lee CK, et al 

2009 

7 24 Long Distance Non – Public Free Line for Disaster and Isolated 

Areas – NVIS (Near Vertical Incidence Skywave) for 

Telemedicine 

 T. Kitano, Y. Tomioka, H. 

Juzoji, I. Nakajima 

2007 

8 39 Middleware for Reliable Mobile Medical Workflow Support in 

Disaster Settings 

Brown,S.,Griswold,W., 

Demchak,B.and Lenert,B 

2006 

9 78 Mobile Technologies in the Management of Disasters: The 

Results of a Telemedicine Solution 

M. F. Cabrera, M. T. 

Arredondo, A. Rodriguez, and 

J. Quiroga 

2001 

10 107 Role of Telemedicine During Disaster: A Case Study Jamal, A.; Hussain, S.; Zafar, 

A.; Malik, A.Z 

2007 

 

 

Table 2  List of Final Selected Paper Titles and Authors         [2/2] 

11 56/73 Satellite-Enabled e-Health Applications in Disaster 

Management-Experience from a Readiness Exercise 

CE Chronaki, V Kontoyiannis, E 

Charalambous, G Vrouchos, A 

Mamantopoulos, D 

Vourvahakis 

2008 
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12 125 The Radio – Communications Relay System Using Internet for 

Disaster Emergency Medical Support   

F. Ohyama, A. Subekti, K. 

Usman, M.A. Sadiq, H. Juzoji, 

I. Nakajima 

2004 

13 120 Use of Electronic Health  Records in Disaster Response: The 

Experience of Department of Veterans Affairs After Hurricane 

Katrina 

Brown SH, Fischetti LF, 

Graham G, Bates J, Lancaster 

AE, McDaniel D, Gillon J, 

Darbe M, Kolodner RM. 

2007 

14 2/65 WISTA: A Wireless Telemedicine System for Disaster Patient 

Care 

Yuechun Chu, Aura Ganz 2007 
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5. Discussions (Key Findings and Trends) 

  

The Appendix 6 (Appendix 6: Final List of Articles) consists of 14 final articles, each with the following information: No; Article No.; Title; 

Authors; Study Type; Study Setting; Sample Size; Country; Agency Involved; Type of Disaster; Tools/Systems Used; Technology 

Description; Gaps/Challenges; Recommendation; Effectiveness of the system; Outcome Measure; Gender Consideration; Policy Issues 

Mentioned. Complete analysis has been conducted to all the 14 articles with all the information included in Appendix 6. The complete 

outputs from the data analysis are included in the appendix.  

Outputs from the final set of 14 articles could be summarized as follows for various parameters used in the data extraction tool shown 

in Appendix 6. More details on the parameters as well as charts for reference are available as tables and figures presented in Appendix 

8. Key Findings and Trends are described in the following 15 points: 

(1). Year: The year of publication of these articles were between 2001 and 2010 with six publications being from 2007. There were 

three publications from 2008 and two from 2009.  

(2). Study Type: Three of them were descriptive, three being technical evaluations, two being prototype testing, and rest were one 

each on simulation, system evaluation, a combo of simulation and technical evaluation, retrospective study, system evaluation using 

simulation and case study. Vast majority of publications that are available are predominantly descriptive, conceptual in nature and 

exploratory/pilot efforts in terms of scope especially those from Asian region. 

(3). Setting: While six of the publications were based on hospital setting, four were field-based, one was about a laboratory trial and 

rest three were non-specific about the setting.  

(4).Sample Size: Five of the publications did not have any information on the sample size. The rest mentioned either the number of 

patients/victims, or administrative unit, disaster scenarios, number of disaster sites and control centers as the sample size. 

(5). Country: Eight countries were mentioned in the articles. Four of the articles mention about United States of America and three 

each about Japan & Pakistan. Our study could find four articles representing the work from the region (out of 14 selected for final 

analysis). Most of the implementation experience shared/available in peer-reviewed publications are from EU, US.  

(6). Agencies Involved: Most of the publications (nine of them) had University/academic institutions (medical schools, colleges, or 

specific departments, groups from them), four had hospital or its specific department/sub-unit and one was a health system as the 

main agencies involved. For more details on the agencies mentioned in the study, please refer the corresponding section in appendix].  

(7). Type of Disaster: Majority of publications mentioned ‘earthquake’ as the disaster type and one about ‘hurricane’ and five were 

non-specific. 

(8). Tool/System Used: The articles mention about the use of various ICT tools like Internet, email, video teleconferencing, mobile 

telemedicine kit, Wireless LAN, portable video transmission system, telemedicine software for patient data entry and online 

consultation, mobile triage units, high-reliability communication system, primary care electronic health record system, radio-

communication relay system, wireless multimedia transmission system. An article-wise mapping of tool/system is available as 

appendix. 

(9). Technology: Refer the section above on ‘tool/system’ 

(10). Gaps/Challenges:  

 Articles (nos. 4, 5, 7, 9, 10, 12, 14) did not mention any gaps/challenges.  

 Article no. 1 says that though MEDWEB radiology server was successfully installed but was not clinically utilized as there 

was no administrative or medical-legal requirement for formal film interpretation by a radiologist (during that time).  

 Article no. 2 mentioned that comparative study explores the requirements and process for incorporating telemedicine 

into the hospital-based medical response only. Incorporation and impacts of telemedicine activities on, command-and-
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control systems such as ICS as well as other disaster response systems such as EMS, are not examined. It further states 

that although the simulation is able to describe the medical response process in general, advanced models will need to 

be constructed and incorporated to represent more complicated issues that arise in reality. Also it mentioned that 

simulation was not able to directly provide a solution, or suggest a policy, that can be used to guide the operations and 

routing directions within the process. 

 Article no. 3 points out that the research is in progress and says that testing of the telemedicine kit on actual or 

simulated disaster scenario have not been conducted. 

 Article no. 6 mentioned that it was possible to transit vital sign reliably from patient in disaster to medical specialist in 

Medical Center when it was sent alone. However, because the transmission of vital sign, video and medical image at 

the same time, it causes burst error, packet loss, the increase of delay variance and RTT. It says that the researcher 

cannot find out the coverage of MANET because of lack of MN's number. Due to Hidden Node problem, which is caused 

by IEEE 802.11 MAC protocol, the performance will decline in the increase of MN. 

 Article no. 8 mentioned that when a client is disconnected and modifying its data, other clients may be modifying the 

same data, not known to each other. When the network is re-established, a single “true” copy of the modified data 

must be produced and pushed to each client. Simply locking all devices that are sharing data until a change can be 

committed would be slow and could freeze the system indefinitely. The details of managing network connections, 

object transport, caching, and automated reconciliation of the conflicting updates are daunting and subtle, so they 

should be solved once in the middleware and be largely transparent to client application programmers. It further 

mentions that even though the system performed as intended, the Team's approach to disconnected operations was 

inadequate. A triage supervisor reported frustration that although he was standing next to a working triage provider, 

the provider's data did not immediately appear on his device. The triage provider could continue to work, but the 

supervisor's workflow was interrupted, putting patients at risk. 

 Article no. 11 mentioned that data collection on the PDAs was successful, however data entry took longer than 

expected. Initially coordination of the data collection team with the personnel at the entry point was not easy. On 

several occasions the management reverted to paper as the personnel was more comfortable with it.  Automatic 

creation of the report to be transmitted to the OCCP was successful, but again delayed. Integration with EHR system 

through PIDS was not stable, due to network fluctuation and latency problems. Clearly, the applications were not 

configured for intermittent connectivity. Security measures in the WiFi network delayed the process of data entry. The 

application did not offer the option of disconnected operation and that was a significant disadvantage. 

 Article no. 13 mentioned that although pharmacy and laboratory computerization is common in the US health care 

settings, the findings suggest that these modalities alone will not be sufficient for future disaster support systems. 

Access to full electronic health record system will be critical. The inability of 3 sites that were up and running but 

without national network connections to transmit routine prescription data underscored the criticality of data 

communications to maintaining operations.  

 

(11). Recommendations:  

 Articles (Nos. 2, 3, 5, 9, 10, 14) did not have any recommendations.  

 Article no. 1 recommended the feasibility of continuing to expand (research) in the field of tele-radiology (in addressing 

the identified gap).  

 Article no. 4 suggests the availability and use of - helicopter video feed to the emergency personnel including doctors, 

portable units and wireless LAN units that are being able to transmit real-time images of disaster area.  
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 Article no. 6 proposes MANET linked with mobile network and establishing temporary secondary network channel in 

disaster area by means of WLAN and MMA. It suggests the need of MAC protocol for MANET. 

 Article no. 7 recommends the use of Near Vertical Incidence Skywave (NVIS) as a stable communication system for the 

isolated islands having no public line, or for the disaster areas where the existing public line has been destroyed by some 

earthquake. It says that NVIS in combination with a package media, can be an extremely effective long distance 

communication system for use in the telemedicine support. 

 Article no. 8 suggests that the solution for the Systems' challenges could employ the following: 1. Cached Remote 

Objects (CROs) 2. Publish/Subscribe Communication Protocol 3. Conflict Resolution via Rollback/Replay 4. Cached Object 

Abstraction Layer (COAL) 

 Article no. 11 recommends the need to plan for intermittent connectivity for operation of information system in 

disaster or post disaster situations taking into account in the design of the system, and the delay induced by the satellite 

network. 

Says that software engineers working to deliver systems suitable for disaster situations should design their products 

with resilience and robustness in mind. It also highlights the importance of simplicity, which is key for user adoption 

with power awareness and disconnected operation as critical features for disaster management systems. 

 Article no. 12 highlights the relevance of the proposed system that uses Internet connectivity system by general 

purpose software and hardware. With the advantages in terms of mobility and ease of installation, the proposed system 

has been recommended for medical control at the time of a large disaster and medical support system. 

 Article no. 13 suggests the need to review of privacy regulations and statutes for timely disaster responses outside of 

normal operations and also the corresponding requirement in terms of investment in and commitment to data 

standards and interoperability. Shared electronic health record system data should be fully usable by both clinicians 

and computer systems, that is, truly interoperable. 

 

(12). Effectiveness:  

 Article no. 1 had the following on the effectiveness: 

o The AKO telemedicine consultations were often requested and the most frequently used telemedicine service 

in Pakistan. 

o The VTC service provided by the SMART Team was more responsive as it does not require pre-notification and 

scheduling.  

o The support needed for a deployed unit to connect to the network has become a less complex task that it 

previously had.  

o Doctor at the MASH had learned how to diagnose and treat the local diseases. 

o The communication tools that were provided by the Team were successfully used to facilitate the provision of 

heath care in locations where accustomed communications were not available.  

o The staff readily accepted the AKO consultative system and would actively seek help to assist with the 

consultation process. 

 Article no. 2 categorized the effectiveness of the system as follows: 

o Resource Utilization: For the medium and minor scale scenarios, the local Emergency Department (ED) bed 

usage rates are typically lower in the telemedicine (TM) case than in the base case. As more specialists are 

reachable locally in the telemedicine case, patients spend less time occupying ED beds waiting for the next 

available specialist. 
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o Patient Waiting Times: The average waiting times for ED beds and specialists at local EDs and at the Designated 

Receiving Center (DRC) are both shorter in the TM cases than in the base cases. 

o Mortality: Performance of the telemedicine-enhanced medical response process is superior to that of the base 

process in all three disaster scenarios in terms of patient mortality. Primary reasons of reduction of total 

deaths in the telemedicine cases are due to: a) reduction of the # of patients transferred to avoid extra 

transportation time; b) reduction of the transportation-related waiting times; and c) relieving of overall 

congestion at the DRC which leads to reduction of patient waiting time at the DRC. 

 Article no. 3 mentioned that prototype has been successfully developed and which is relatively inexpensive 

telemedicine kit as compared to others of the same basic functionality. The most significant feature of the kit is the 

feature for user to select a kind of health services according to his or her requirement. The mobile telemedicine kit is 

designed in a modular way, so a number of medical devices integrated into the system may be minimized. 

 Article no. 4 mentioned that the experiment conducted in the drill shows that developed wireless LAN units have a 

capability of transmitting data 41km with a link speed of 36 Mbps using 24 dBi parabolic antennas. This distance 

established a record as a longest distance MPEG-2 compressed video and audio information has been transmitted over 

a wireless LAN network in Japan. The experiment succeeded in transmitting MPEG-2 compressed video images at 2 

Mbps over the temporally established wireless LAN network. Images were successfully sent from a portable live video 

transmission system and a compact helicopter transmission system to Shinshu University Hospital. MPEG-2 compressed 

images, sent at 2 Mbps using the encoder and decoder have a high quality enough for use in diagnosing patient 

conditions. VoIP telephony system is easy to set up and can give clear sound quality. In the earthquake drill conducted 

shows that live video images transferred over this wireless LAN network have enough quality for use in telemedicine in 

emergency treatment. 

 Article no. 5 did not have data on this. 

 Article no. 6 says that using ETS and MMA, MN for Patient was able to send multimedia medical data using only 

MANET. The chest x-ray transmitted by ETS is formatted by JPEG with size of 200 KB and a resolution of 2048x2048 

pixel. The Vital Signs Monitor (ECG, SpO2, Respiration, 2-channel IBP, EtCO2wave generates 1413 bytes packet every 1 

sec. Video that capture the patient in disaster area has a resolution of 320 x 240 pixels. WiBro has capability to support 

uploading performance more than 952.8 kbps at 4 hop count. HSDPA has capability to support uploading more than 

32.2 kbps at 4 hop count. 

 Article no. 7 did not have data on this as the system is yet to be evaluated for telemedicine use. 

 Article no. 8 described that 6126 modification events were generated on 100 patients, plus medications, ambulances, 

and hospitals. An event is 64 bytes. Non-network overhead for sending a message was under a millisecond. Although 

there were 70 devices deployed, there were 610 TCP connections established to the WIISARD server during the drill. 

Complaints from the responders were few; the general responder perception was instantaneous response, presumably 

due to WIISARD's asynchronous CROs and disconnected operation. Event conflicts were rare at 1.3%, despite the 

conflict opportunities created by the network problems. 

 Article no. 9 mentioned that 96% of the connections were successfully established. The mean time required for 

establishing communication was 40 sec; minimum value for this period was 34 sec; only 1 attempt was needed to 

establish GSM call. For VHF, the calls were established at a rate of 1200 bps and all connections were start up. MTU – 

the time employed by the 3 triage officers for doing the work was 2 min. per victim; For MADS – time used to receive all 

data was 44.6 min. Using VHF, data per patient is transmitted in 1 sec (max size of triage card is 180 bytes). Total time 

for coordinating EMS to know exactly number and time of victims in advanced medical site is 44.6 min. It took 4 min. per 

patient to transport to the AMS and 45 min total time to transport all patient to AMS location. Rescue Team knew in 
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advance that there was only the need of 1 mobile intensive care unit and 14 ambulances as compared to traditional 

responses of not knowing exactly the kind of resources needed until all patients have been received by the AMS. 

 Article no. 10 described on how telemedicine facilitated the treatment of an 11 year-old boy who have sustained a 

fracture of the shaft of the femur when he was trapped inside a collapsed school building during the Pakistan 

Earthquake. Using the digital camera, pictures of the boy and complete history was taken. All the information was sent 

to the Telemedicine server where consultation with an orthopedic surgeon was made and treatment options were 

discussed. The patient was shifted to the hospital and was given an appointment for a plating procedure. It reduced 

number of unnecessary referral cases to the tertiary unit; all surgical patients were sent to tertiary unit in a state of 

surgical “preparedness”; the feasibility of guiding an inexperienced health professional through a clinical examination 

via telemedicine. 

 Article no. 11 mentioned that in the context of the 2-day earthquake readiness exercise, the added value of satellite-

enabled e-Health services was demonstrated revealing strengths and weaknesses of emergency IT services. The 

evaluation of the users was very positive. Vital signs and information on emergency episodes along with sights and 

sounds of the crisis were successfully transmitted to the coordination center of civil protection.  

 Article no. 12 mentioned that in the experiment, 15 Kbps speed (average) could be achieved. Although it is not stable 

speed, continuous streaming could be maintained. Using PHS, sometimes there were short time disconnects while 

moving, but information could still be recognized in these condition. 

 Article no. 13 describes that the VISN 16 data warehouse and re-hosted VistA system in Houston answered requests for 

clinical data on 14941 patients between Aug 29 – Sept 30. Requests came from 125 medical centers in 48 states. Before 

Katrina, New Orleans-area veterans had 75,292 prescriptions filled by the Mid South CMOP in July and 71,513 in August. 

In September, after the hurricane, CMOP filled 27,567 prescriptions generated by the re-hosted system, and an 

additional 14,543 prescriptions were filled at other VISN 16 sites. Hurricane Katrina separated hundreds of thousands of 

New Orleans evacuee from their health care providers and their medical charts. For those who were ill of under 

treatment, this was a major disruption in care. The outcome was different for enrolled veterans. Their complete 

electronic clinical records were available from the rehosted VistA system to authorized users with access to VA's secure 

network. The VA was able to meet immediate patient care data needs and provide continuity o operations using its 

electronic health records system and derivative data, although VistA was never designed to provide seamless support 

for large scale disasters. 

 Article no. 14 mentioned that observation during simulation showed that the local server is capable of simultaneously 

capturing the information from end devices and processing it according to the user interface parameter. In assessing the 

transmission from the two disaster sites of its location information and patient information using the PDA to the control 

center, the control center upon receiving the location, translates them into positions on the map of the disaster area 

and text patient information from both sites have been correctly presented in the control panel. The control center can 

simultaneously receive real-time information (e.g. video and ECG signal) from multiple local servers and properly 

present it. In terms of control center's controllability over the local servers, it was observed that the control center can 

fully control the information transmitted by the local servers. The system offers the disaster managers the ability to 

remotely control the information sent from the disaster sites. The system enables the on-site command center to collect 

the patient information in a timely manner and continuously monitor the patient's situation through enhanced visual 

information delivery. This allows on-site disaster managers to gain a comprehensive picture of the disaster area. Thus 

the use of the system promotes coordination among EMT and minimizes inefficient and duplicate procedures, which 

improves efficiency of disaster patient care and potentially reduces mortality and morbidity. 

(13). Outcome Measure: Articles (nos 1, 10, 13) had ‘access’ and (nos. 2, 4, 6, 8, 14) had ‘quality’ as the as the outcome measures 
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respectively. While article (no. 3) had ‘cost’ the outcome measures for article (nos. 5, 7, 9, 11, 12) were either non-specific or not 

available. 

(14). Gender Consideration: None among the 14 articles mentioned about gender considerations. 

(15). Policy Issues: None among the 14 articles mentioned about policy issues. 

 

[Note: For further information on the key findings and trends, please refer to tables (table 8 – 1 to table 8 – 8) and figures (figure 8 – 1 

to 8 – 6) presented in Appendix 8]. 

 

---ss--- 
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6. Conclusions and Recommendations  

 

As described in the previous sections, a complete systematic review and analysis have been conducted to 60 articles presented in 

appendix 5, resulted in 14 finally selected papers included in appendix 6. The appendix shows that in addition to the paper 

identification (No; Article No.; Title; Authors), the following information are presented (in “column” formats): Study Type; Study 

Setting; Sample Size; Country; Agency Involved; Type of Disaster; Tools/Systems Used; Technology Description; Gaps/Challenges; 

Recommendation; Effectiveness of the system; Outcome Measure; Gender Consideration; Policy Issues Mentioned; Other Information.  

Further complete systematic analysis has been conducted to the 14 papers, the outputs are presented in appendix 6 and significant key 

findings have been summarized in section 5. At the completion of the project entitled “A Systematic Review of Current ICT Applications 

in Disasters”, this section presents the “Conclusions and Recommendations” as well as the “Dissemination (Knowledge Sharing) 

Phase”.   

At the end of the Consolidated Final Technical Report, the following Concluding Remarks, Key Findings, Lessons Learnt and 

Recommendations, as well as Dissemination Activities could be noted: 

(1).Some concluding remarks can be noted as follows:  

- A large range of ICT technology have been developed, used, and/or implemented in the 8 countries mentioned in the papers 

- Different stages of disaster management cycles were covered;  

- Various types of natural disaster cases were mentioned, but mostly earthquake 

- Different types of disaster management activities have been conducted in various countries using several telecommunication 

infrastructure such as: the internet, mobile phone networks, wireless radio, and satellite communication. 

(2).The summary of key findings (described in section 5) from the finally selected 14 articles, are as follows:  

- The articles were published between 2001 – 2009, and mostly in 2007 

- The studies involved 8 countries, including 4 Asian countries: Indonesia, Japan, Korea, Pakistan 

- The studies mostly covered descriptive, technical evaluation and prototype testing. 

(3).From the “Systematic Review of Current ICT Applications in Disasters”, the following Lessons Learnt and 

Suggestions/Recommendations can be noted:   

- The importance of Information Dissemination: experience/activities on different types of ICT technologies that have been 

used/implemented to support typical disaster management stages (disaster management organizations) 

- To develop and/or implement appropriate telemedicine/e-Health systems, using the existing ICT infrastructure, to suit local needs 

(system developers/researchers) 

- To encourage publication of field experience on the use of telemedicine/e-health systems in real natural disaster cases (disaster 

management organizations, system developers and researchers) 
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(4).Dissemination (Knowledge Sharing) Activities: During the course of the project, the team members have conducted some 

knowledge sharing (dissemination) activities, both collectively as a team as well as individually at the respective country 

level. Moreover, the team has also planned to conduct further dissemination activities. The first international publication was 

presented in April 2009 at the Med-e-Tel 2009 in Luxembourg. More information is presented in Appendix 10. 

 

((55))..LLeeaarrnniinngg  ffrroomm  ttwwoo  rreecceenntt  nnaattuurraall  ddiissaasstteerr  ccaasseess  iinn  ddeevveellooppeedd  ccoouunnttrriieess,,  ((tthhee  bbiigg  99..00  ssccaallee  eeaarrtthhqquuaakkee  aanndd  ttssuunnaammii  iinn  SSeennddaaii  aarreeaa,,  

TTookkyyoo,,  JJaappaann,,  oonn  tthhee  1111  MMaarrcchh  22001111))  aanndd  tthhee  ddeevvaassttaatteedd  JJoopplliinn  ttoorrnnaaddoo  ((oonn  2222  MMaayy  22001111  iinn  JJoopplliinn  aarreeaa,,  MMiissssoouurrii,,  UUSSAA)),,  wwee  mmaayy  aallssoo  

lleeaarrnn  tthhaatt  eevveenn  iinn  ddeevveellooppeedd  ccoouunnttrriieess  wwiitthh  aapppplliieedd  ssoopphhiissttiiccaatteedd  IICCTT  iinn  vvaarriioouuss  ssttaaggeess  ooff  ddiissaasstteerr  mmaannaaggeemmeenntt,,  tthheerree  aarree  aallwwaayyss  

ppoossssiibbiilliittiieess  ooff  ddeevvaassttaatteedd  nnaattuurraall  ddiissaasstteerrss  wwiitthh  aa  llaarrggee  ddeeaatthh  ttoollll  hhaappppeenneedd..  TToo  mmaannaaggee  ddiissaasstteerrss  iinn  aa  qquuiicckk  aanndd  ccoooorrddiinnaatteedd  mmaannnneerr,,  

tthhee  ooppttiimmaall  pprroovviissiioonn  aanndd  eexxcchhaannggee  ooff  iinnffoorrmmaattiioonn  aabboouutt  tthhee  ssiittuuaattiioonn  iiss  vveerryy  eesssseennttiiaall..  TThhee  aavvaaiillaabbiilliittyy  ooff  ccoorrrreecctt  iinnffoorrmmaattiioonn  oonn  tthhee  

ffiieelldd,,  ccoommbbiinneedd  wwiitthh  rraappiidd  ddeeppllooyymmeenntt  ooff  tthhee  rriigghhtt  eeqquuiippmmeenntt  aanndd  rreessoouurrcceess  iinn  tthhee  rriigghhtt  ppllaaccee  aatt  tthhee  rriigghhtt  ttiimmee  aarree  ccrruucciiaall  ffoorr  

ssuucccceessssffuull  ddiissaasstteerr  mmaannaaggeemmeenntt  aanndd  rreeccoovveerryy..    

 

---ss--- 
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SUMMARY 

SUMMARY OF PROJECT ACTIVITIES FEBRUARY 2009 - JULY 2011 
                                         OUTPUT 

PROJECT ACTIVITIES 
Preparatory 

1. Set-up team and purchase of 
equipment by research team 

2. Field Visit to conduct RHU 
Orientation and Planning 

3. Design Baseline 
Tools/Instruments; Finalized 
Consent Forms 

    DATE OF 
IMPLEMENTATION PHILIPPINES INDONESIA PAKISTAN 

Feb-April 2009 

April 2009 

Accomplished 

Accomplished 

Accomplished 

Accomplished 

Accomplished 

Accomplished 

Feb-April 2009 Accomplished Accomplished Accomplished 

A1 Establish Baseline Data 

1. Review of Maternal Health 
Record for last 3 years (2006- 
2008) using the Rural Health 
Center's existing records 

2. Conduct Focus Group 
Discussion (FGD) KAP 
(Knowledge, Attitude, Practices) 
of RHU staff on behavioral 
change communication 
3. FGD KAP selected community 
residents on maternal health 

4. E-readiness assessment of 
RHU (digitizing Maternal Health 
Record and use of SMS for 
Health Promotion) 
5. Staff needs assessment PC 
literacy 

6. Cellular Phone User Survey 

May 2009 Accomplished Accomplished Accomplished 

June 2009 

June 2009 

Accomplished 

Accomplished 

Accomplished 

Accomplished 

Accomplished 

Accomplished 

May 2009 

May 2009 

May 2009 

Accomplished 

Accomplished 

Accomplished 

Accomplished 

Accomplished 

Accomplished 

Accomplished 

Accomplished 

Accomplished 

A2. Hardware and 
software requirement 
needs assessment 

1. Hardware requirement and 
connectivity assessment 

2. Software customization needs 

April-Dec 2009 

April-Dec 2009 

Accomplished 

Accomplished 

Accomplished 

Accomplished 

Accomplished 

Accomplished 
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SUMMARY OF PROJECT ACTIVITIES FEBRUARY 2009 - JULY 2011 
                                         OUTPUT 

PROJECT ACTIVITIES 
A3. Capacity building 

1. Women's Health Team (WHT) 
Orientation and training on 
Behavioral Communication 
Change (BCC) using Short 
Message Service (SMS) to 
include sessions on Gender 
Sensitivity Orientation 2. Write-shop on developing 
Safe Motherhood HP messages 
(basis is result of community 
KAP on Maternal Health) 
3. SMS HP Systems 
Administration Training Basic 
4. SMS HP Systems 
Administration Training 
Advanced 

    DATE OF 
IMPLEMENTATION PHILIPPINES INDONESIA PAKISTAN 

February- March 2010 Accomplished Accomplished Accomplished 

March – December 2010 

March 2010, Oct 2010 

Accomplished 

Accomplished 

Accomplished 

Accomplished 

Accomplished 

Accomplished 

Oct - Nov 2010 Accomplished Accomplished Accomplished 

C.2. Beta-Testing EMHR and SMS HP Systems (FrontlineSMS) 

1. Mock data entry 
3. Testing analysis and 
troubleshooting 

    March 2010 
March 2010, Oct – Nov 
        2010 

Accomplished 

Accomplished 

Accomplished 

Accomplished 

Accomplished 

Accomplished 

D. Launching of Systems 

1. Promotion of services to all 
villages 
2. Conduct of Pre- 
implementation survey 
3. Populating FrontlineSMS 
system with pregnant women 
registrants 
2. Formal launching 

Oct 2010 – Mar 2011 

Nov 2010 

Oct – Dec 2010 
  (ongoing) 
  Dec 2010 

Accomplished 

Accomplished 

Accomplished 

Accomplished 

Accomplished 

Accomplished 

Accomplished 
Accomplished 

Accomplished 
Accomplished 

Accomplished 
Accomplished 

E. Deployment and Actual 
Observation 
Data Collection post- 
implementation 
Data tabulation, analysis and 
reporting 
Submission of Final Technical 
Report 

Dec 2010 – present 

March 2011 

April – May 2011 

  July 2011 
  Ongoing 
January 2012 

Accomplished 

Accomplished 

Accomplished 

Accomplished 
  Ongoing 
  Ongoing 

Accomplished 

Accomplished 

Accomplished 

Accomplished 
  Ongoing 
  Ongoing 

Accomplished 

Accomplished 

Accomplished 

Accomplished 
  Ongoing 
  Ongoing 

F. Dissemination of Results 

Final Report Write-up 
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Pan Asian Collaboration for Evidenced-based e-health Adoption and Application Page 6 



357 

 

Technical Report 

INTRODUCTION 

The second year of the Safe Motherhood e-Health Promotion Project had been tedious in terms 
of implementation. The Teams in three countries experienced difficulties however, we were 
able to deliver all the planned activities. I 

The second year of implementation hoped that during this time the SMP HP Systems are fully 
tested, launched and properly serving its purpose. Different groups of health workers have 
undergone different capacity buildings, health messages have been developed and tested, 
appropriate number of participants to the SMP HP System have been pooled, survey tools have 
been drafted and surveys pre-implementation and post-implementation have been conducted. 
Data needed for the analysis have been collected, as well as tools for analysis have been 
identified. 

This technical report will assess the Team's progress in its implementation of the second year 
activities. It will measures how far each member have achieved in relation to its planned 
activities, what hinders/hastens implementation, technical support each members have 
provided either from among members or with mentor, as well as identifying dissemination 
activities that shall be carried out in the next months of implementation. 

The flow of the report started with the review of previous year's accomplishments followed with 
country achievements of the second year planned activities. The report ended with identifying 
activities for the Project's result dissemination effort. 
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OBJECTIVES 

The objectives for this reporting period 1 February 2010 to 31st March 2011 are to: 

1. Assess the implementation of the following planned activities from that period which were composed 
of: 

 

 

 

 

 

 

 

 

Beta-testing of the selected FrontlineSMS software; 

Technical training of rural health center staff 

development of health promotion messages in SMS format 

pooling of participants (pregnant women) registering in the SMS SM Health Promotion System 

conduct of pre-implementation survey including training of enumerators 

launching of the System, actual SMS SM HP System operation (including observation) 

conduct of post-implementation survey including enumerators' re-orientation 

conduct of initial dissemination activities; 

2. Identify activities that have been accomplished vis-a-vis the planned activities for inclusion on 
   the final write up of final technical report; 

3. To implement activities that have been listed in the dissemination plan; and 

4. To plan the write up of the final report using the format presented by Dr. Scott. 
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TIME LINES: 

Original Time Lines in the Proposal - 1 February 2009 – 31 January 

GANTT CHART 
        Activity 

1. Set up teams in three countries, 
purchase of equipment for use by 
research team 

2. Development of data collection 
tools 

3. Review of records, conduct of 
FGDs 

4. Submission of QPR 1 

5. Purchase of equipment (server, 
cellular phones) 

6. Designing of e-BCC module 
contents 

7. Pre-testing of e-BCC modules 
and finalization 
8.Costumization of SMS software 
program using Final e-BCC 
modules 

9. Submission of QPR 2 

10. Beta-test system to select 
participants 

11. Modify application to suit 
different users’ need 

12. Development of Training 
Module on e-BCC and SMP e- 
BCC User Guide/Protocol 

13. Training and orientation for 
RHU staff on the use of the SMP 
e-BCC system 

14. Training Needs Assessment of 
LHW/VHW, TBA on BCC 
strategy and MCH skills 

15. Design of Training Module 
for LHW/VHW, TBAs 

         February 2009 – January 2011 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
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Original Time Lines - 1 February 2009 – 31 January 

GANTT CHART 
        Activity 

16. Training and orientation for 
LHW/VHW, TBAs on SMP e- 
BCC system and MCH skills 
enhancement 

17. Submission of QPR 3 

18. SMP e-BCC Administrative 
Management Training for RHU 
19. Deployment of SMP e-BBC 
via SMS gateway 

20. Collate data entered end of 
month 

21. Data Management/Research 
Methods Training for RHU Field 
Workers 
22. Submission of Mid-term 
report 

23. Observe and record technical 
aspects of server system and 
record comments/ changes in 
RHU approach 

24. Submission of QPR 5 

25. Submission of QPR 6 

26. Submission of QPR 7 

27. Data Collection post- 
implementation 

28. Data tabulation, analysis and 
reporting 

29. Submission of final report 

         February 2009 – January 2011 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
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TIME LINES 

Adjusted Time lines as submitted to AKU via Mentor November 2010 – March 2011 

GANTT CHART 

Activities 

1. Finalize current pregnant women 
who have EDC December 15 – May 
2011. Source of Data: Target Client 
List per Village 
2. Set Sample Size for observation. 
Total pregnant women with EDC Dec 
15, 2010 – May 2011 = 254. Sample 
Size was taken from number of 
current pregnant women with EDC 
January 15-31 (40) February 1-28 
(54) March (56) = 150 
3. Draft Pre-implementation Safe 
motherhood Health Education Needs 
Assessment Survey Instrument 
(based on Determinants of Health) 
4. Pre-test Survey Instrument, collect 
comments and finalize 
5. List, train and deploy enumerators 
and schedule submission of survey 
forms 
6. Analysis of Pre-implementation 
data and update SMS message lists 
7. Deployment of messages, 
response to queries 
8. Draft, pre-test and finalize post- 
implementation survey questionnaire 
10. Collect post-implementation data 
1 week and 1 month post-partum 
11. Analyze pre and post 
implementation data using STATA or 
EPI-info 
12. Collect data of partners and 
combine report 
13. Finalize report and submit report 

         NOVEMBER 2010 – MARCH 2011 
November December JanuaryFebruaryMarch 
  WeekWeekWeekWeekWeek 
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 
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TARGETS ACHIEVED AND RESULTS 

PHILIPPINES 

Background/Brief Description of the Project Site 

ROXAS, ORIENTAL MINDORO 

Located about approximately 400 km from the country's capital Manila, Roxas is one of the 
smallest municipalities of Oriental Mindoro Province. It has a total land area of 8,526 hectares of 
up-land, lowland, and coastal areas. It can be accessed from Manila by bus, fast sea craft or 
RORO and another bus. Travel time is approximately 8 hours including waiting time. 

Roxas is mainly agricultural. They produce rice, fruits and vegetables. They also raise cattle 
(cows and goats), hogs and poultry. Those living in the coastal areas are engage in fishing. 

Roxas was chosen as the project site for the following reasons: 

 Roxas was chosen as the site because it is the one of the pilot sites of the Government's 
Safe Motherhood Program, the Women's Health and Safe Motherhood Program 
(WHSMP) Phase 2. 
That in the last 5 years, more than 60% of the Pilot site's childbirth were conducted at 
home and attended by unskilled personnel 
The Rural Health Center (RHC) established its Birthing Facility as part of Safe 
Motherhood Program implementation and must be promoted 
Even in the remotest village at least one family member owns a mobile phone and is 
seen as an opportunity to pass on health promotion message or educate pregnant 
mother 

 

 

 

The following are the map of Philippines showing the location of Oriental Mindoro and the 
Municipality of Roxas: 

Fig. 1: Philippine Map Fig. 2. Roxas Municipality Map 
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Project Implementation Review From February 2009 – January 2010 

Team set up and equipment have been purchased 

The Team was formally set up following release of first tranche. The Team was composed of the 
Lead Researcher, an assistant researcher and part-time finance officer. The Team has purchased 
the necessary equipment needed to run the research such as: (1) unit laptop for Lead 
Researcher, (1) unit net book (in lieu of desktop in the original budget item chosen for its 
portability) for assistant researcher and (1) unit portable printer. 

Field visit have been conducted 

The Team had conducted site visit in April. The objectives of the visit were to 1) re-orient the 
RHU staff to the project and discussed the content of the Memorandum of Agreement between 
MDFI and the LGU Municipality of Roxas, 2) re-assess RHU's equipment needs, 3) conduct initial 
planning of activities, and 4) conduct site visit to identified study control area. 

The Team had also conducted initial site visit at the identified control area, the Municipality of 
Victoria. 

Designed baseline assessment tools/instruments 

In order to carry out the establishment of baseline data, a number of assessment tools have to 
be adapted or developed. The following were the developed tools: 

1. 
2. 
3. 
4. 
5. 

Maternal Health Record Review Guide 
FGD Guide KAP of RHU staff on behavioral change communications 
FGD Guide KAP of women and men about maternal health and how they are influenced 
Computer Literacy Assessment of RHU Personnel 
Cellular Phone User Survey of Pregnant Women 

Conducted the following surveys: e-readiness assessment of RHU and Computer 
Literacy Assessment 

Two sets of survey forms have been sent to the RHU, namely e-readiness assessment and 
Computer Literacy Assessment. The forms were sent through e-mail addressed to the 
municipality's Community e-Center (CeC). 

Conducted SMS and EMHR hardware and software needs and internet connectivity assessment. 

SMS and EMHR equipment requirements have been identified during the orientation visit to 
Roxas. The Team have conducted canvassing of required materials and purchased the following 
equipment such as: 
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 List of equipment Purchased for Safe Motherhood Health 
                     Promotion Project 
       AreaEquipmentQuantity (units) 
                   Desktop Computers3 
                   Internet Router1 
                   Mobile Phones24 
                   Digital Camera1 
Roxas RHUFlash Drives12 

Table 1. List of equipment provided to RHU for the SM Project 

Design of the Health Promotion information flow chart for SMS and EMHR interface have been 
developed. The SMS software and the EMHR software were customized based on this 
information flow requirement which was the following: 

Figure 3: SMP HP Information Flow 

Designing/customization of SMS HP System 

In the early April, the Team has established contact with C.M. Technologies that have designed 
the SMS Blast software for the SMP project in 2008. Unfortunately, C.M. Technologies have 
already transferred to a different location and the developer of the SMS Blast has resigned. The 
Team was forced to look for other vendors specializing in the development of software for SMS 
blasting. Two companies have signified interest. However, due to pricing issues and software 
restrictions, the Team has to decline the offers of these two identified companies. Due to above 
cited issues, the in-house Multi-media unit of MDFI have sorted to mapping open-sourced 
software available in the world wide web that is capable of handling bulk SMS. Frontline SMS 
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(www.frontlinesms.com) software, free open source software that allows large-scale messaging 
solutions for Non-government Organizations, was identified to be most suitable. 

Baseline Data Analysis and Write up 

Review of Maternal Health Record for the last 3 years (2006-2008) using the Rural Health 
Center's (RHC) Records have been conducted. The SMP projects had formulated its Outcomes 
Indicators Framework during the 2nd Annual Meeting in Kandy, Sri Lanka. 

The Outcomes Indicators Framework has the following categories: 

1. Improvement in the utilization of Maternal Care Services at the Primary (BEMoC) and 
   Secondary (CEMoC) Level 
2. Enhancement of the social structure providing the needed support for pregnant 
   mothers and their families 
3. Cost-effectiveness of the Intervention, and 
4. Contribute to the reduction in the maternal morbidity and mortality 

Access, Quality and Cost were the three themes that cut across this Outcomes Indicators 
Framework. 

In order to measure these indicators, a baseline was established. The objectives of the review of 
maternal health records of Roxas Rural Health Center for the last 3 years 2006-2008 were the 
following: 

1. To establish baseline information needed in measuring the possible changes that might 
   have occurred as a result of the SMP intervention. 
2. To be able to establish a realistic target of a change (and sample size) the intervention 
   wanted to achieve in a given timeframe. 

Conduct of Focus Group Discussion (FGD) Knowledge, Attitude and Practice (KAP) of RHC staff on 
behavioral change communication 

The FGD was attended by 6 Midwives of the RHC. These midwives are assigned to 2-3 villages 
and are responsible in delivering maternal health care and health promotion in their respective 
villages. The facilitator had a prepared set of questions and the midwives provided responses. 

FGD KAP of selected community residents on maternal health 

FGD KAP of women and men in selected communities in Roxas was conducted on August 12 and 
14 2009. 

The main objective of this FGD was to investigate and understand the factors that prevent 
women from early attendance of ante-natal care (ANC) and birthing at health facilities. 
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Specifically, the FGD was meant to: 

1. Assess the knowledge, attitudes and practices of women and men as it relates to 
   pregnancy, attending pre-natal care, birthing and post natal care; 
2. Identify the different myths and misconceptions concerning pregnancy, antenatal 
   attendance and delivery at health facilities; and 
3. Come up with recommended communication messages to promote safe motherhood 
   campaign that will encourage increase pregnancy registration, early attendance to 
   antenatal care and birthing at the health facility. 

The Focus Group Discussions (FGD) was held in four different sites in the Municipality of Roxas 
Mindoro. The sites were selected according to its distance from the center and the presence of 
ethnic minority. San Jose is located south of the Rural Health Center (RHC). Mabuhay is located 
at the middle of the municipality. Happy Valley is located north of RHC and San Vicente, is also in 
the north but an upland community, wheremostly ethnic minority, Mangyan Tribe lives. 
There were two groups in each session, a group of Male and a group of Female. This was done 
so to identify the different ideas, knowledge, practices and attitude of this gender groups 
regarding maternal health. 

During the conduct of the FGD, documentation was done using a video with the consent of the 
participants. Their consent was also sought on their participation. 

Staff needs assessment Personal Computer (PC) Literacy Training 

There was 13 staff that responded to PC Literacy Training Skills and Knowledge Assessment. 
They were provided with forms to write information about themselves and checklists of their 
competences. The forms were converted into tables. 

Summary of the PC Needs Assessment Results were the following: 

1. There were 11 female and 2 male respondents 
2. The youngest was 28 years old and the oldest was 54. 
3. Nine (9) were midwives, 1 midwife with 3rd Level position, and five (5) Level 2 midwives. 
   All 6 were regular staff. Three (3) casual midwives also had taken the exams. Two 
   Sanitary Inspectors, both Male, had also taken the exams. The RHC's Medical Officer has 
   also responded to the Needs Assessment. 
4. There were 8 respondents who have Zero (0) Level of Knowledge on PCs. Five (5) of 
   them have skills in the use of computer but at differing level: there were 3 Beginning 
   Able – meaning can turn on and off the PC, know how to use the mouse, know how to 
   adjust the monitor, can start a program and can find or can respond to screen prompts. 
   There was one respondent with Low Intermediate Able capacity – meaning can use flash 
   drives, know the difference between a program and a document, can create a text 
   document, can open and save document and can open a new one, knowhow to use the 
   printer and its commands and can retrieve, edit, save existing documents and can 
   rename them. Only one has the capacity of a Low Adult Secondary wherein one knows 
   how to use Word, Presentations, and Calc and knows a little troubleshooting, use of 
   Help function, uses email and use attachments and access and searches the WWW. 
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The result of the PC Needs Assessment was shared with the Local Government Unit's 
Community e-Center (CeC). The CeC had coordinated the PC Training for all the staff of the 
RHC and requested to the Provincial Technical, Educational and Skills Development Agency 
(TESDA) to conduct a 10 days training to all RHC staff. 

Cellular Phone User Survey 

RHU Midwives have started to collect the mobile phones of pregnant women who came to visit 
the center for prenatal check up during this time. The Women's Health Team (WHT) also 
collected the mobile phone numbers of women (those who have a mobile phone or at least has 
access to mobile phone) during pregnancy registration (those who are pregnant but not yet 
visited the center). These mobile numbers were entered later in the FrontlineSMS system. Three 
mobile phone network providers have operated in Roxas, namely SMART Communications, 
GLOBE Telecommunication and Sun Cellular. A map guided the FrontlineSMS System to utilize 
Network that is strongest and most commonly used per barangay. 

Capacity Building 

Computer Literacy Training 

On September 14-25, 2009, twelve (12) staff attended the PC Literacy Training conducted at 
Roxas Community e-Center. The training was facilitated by the Regional Technical, Educational 
and Skills Development Agency or TESDA. The PC Training was the Municipality's counterpart 
capacity building for the Safe Motherhood Project. The Training duration was for 15 days, on a 
flexible setting. The Training was schedule full in the afternoon and on flexi-time during 
mornings when the midwives had to attend to patient consultation at the RHU. 

The PC Literacy Training Course used the module prepared by TESDA with the 
content: 

1. 
2. 
3. 
4. 
5. 

Introduction to Computer 
Operating a Word Processing Application 
Operating a Spreadsheet Application 
Operating a Presentation Package 
Operating e-Mail and Search the Web Using Browser 

following 

Training methodologies such as lecture presentation and discussion, demonstration and student 
practice were utilized in the training. There were 8 computers used: 3 coming from the SM 
Project, 3 from the CeC and 2 laptops from the RHU. Since 1 computer per student was not 
possible, two learners were assigned per computer. The pairing was based on learners' 
preference. The Trainers used the following assessment method in gauging learning of the 
students: Observation when performing the work during actual or testing, work processes and 
procedures; Questioning learners on underpinning knowledge and skills; Having learners to 
demonstrate back the skills, and inspection and review of sample work output and providing 
assistance and responses to queries. 
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Software sharing for Partner's localization/customization of SMS HP Systems and Electronic Maternal 
Health Records (eMHR) 

1. Softwares installation: eMHR System and SMS HP Infotext using FrontlineSMS 

On October 10 – 12, 2009, two softwares, the FrontlineSMS and the Community Health 
Information Tracking System (CHITS) were installed on site. Both are free/open source softwares 
(FOSS). FrontlineSMS, an award-winning FOSS, turns a desktop and a mobile modem device into 
a central communication hub. The installed program allows users to send and receive test 
messages to as many people that registered into the system through mobile phones. Michael 
Ramos, the Molave Development Foundation, Inc. (MDFI) multi-media specialist and Lhynn Joy 
Fabay, MDFI's Research and Technical Assistant installed the software in the presence of the 
Municipal Health Doctor and the Rural Health Midwives. FrontlineSMS SMP data form was also 
installed in 20 mobile phones for 20 respective barangays of Roxas Municipality. 

The activity implementation had slowed in the end part of the year (December 2009 – 1st week 
February 2010) due to the Lead Researcher's undergoing a major surgical operation and was on 
sick leave for 8 weeks. However, activities that were planned for implementation by the end of 
January 2010 were prioritized for implementation on the following fiscal year (2010 – 2011). 

CURRENT IMPLEMENTATION: February 2010 – March 2011 

The Team visited the area on the 3rd week of February. Since we have been out of the area for 
nearly 3 months, first thing we did was to check on the conditions of the equipment. The 
following activities transpired during these days: 

 Checked status of the 3 computers (PC) for issues and problems. Three of the computers did not 
function properly when opened. The Team sought for help of the local computer technician 
(from Consumer's Choice) and it was found out that: 

1. Two of the computers had outdated internal battery (2032 Universal). The local technician 
   stated the reason of discharged battery was due to non-use of PC for a prolong period of 
   time. He suggested having the computers opened regularly to ensure proper functionality 
   of the internal battery. The batteries were replaced and the 2 PCs are now in good working 
   condition. These PCs are used as server for Globe and Smart Servers. 

2. One PC had a grounded motherboard and processor, and was replaced with a new one; an 
   Intel Pentium Dual-Core Processor for Desktop and ASROCK 945GCM-S Motherboard and 
   processor are functioning efficiently. 

3. Three of the PCs were also provided with Uninterrupted Power Supply (UPS) Battery Pack, 
   and installed with an internal WIFI modem. Mozilla Firefox Browser and an anti-virus (AVG) 
   have also been installed. 
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During this time, the Team hoped to accomplish the following objectives: 

1. To conduct Basic Training on FrontlineSMS Administration for Health Workers; 
2. To conduct Basic Orientation on the Use of Prenatal Client List Form for FrontlineSMS 
   for Barangay Women's Health Team representatives; 
3. To conduct field testing of Prenatal Client List Form of selected barangays; 
4. To assess performance of FrontlineSMS Globe and Smart Server at the Rural Health Unit 
   (RHU); 
5. To conduct one-on-one hands-on training of RHU staff in administering FrontlineSMS; 
   and 
6. To note validations, comments, recommendations and suggestions from RHU and 
   Barangay Health Workers during orientation/training and field testing. 

Capacity building/Training Orientation on FrontlineSMS 

Basic FrontlineSMS Operating Manual Admin Level 1 

 On February 25, we conducted Orientation and Basic Skills Training of Rural Health Workers 
(RHW). There were 11participants who have attended the Basic Training. These were the 
following: 

Name 

1. Dr. Ben Daite 

2. Madona Trinidad 

3. Antonia Molinar 

4. Daisilita Taytay 

5. Geraldine Advincula 

6. Merriam Insigne 

7. Paul Madrigal 

8. Mario Castillo 

9. Rebecca Palmejar 

10. Emerald Bancoro 

Designation 

DOH Representative 

RH Nurse 

RH Midwife 

RH Midwife 

RH Midwife Casual 

RH Midwife Casual 

Sanitary Inspector 

Asst. Sanitary Inspector 

RH Midwife 

Midwife Assistant 

11. Agnes ParaoanCommunity e-Center (CeC) Manager 
Table 2: Attendees of the Orientation and Basic Skills Training of RHW 

 The Orientation and Basic Skills Training Manual (See Appendix 1: Basic Operating Manual 
FrontlineSMS Admin Level 1) contained the following: 
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Basic Operation of FrontlineSMS: FrontlineSMS Administration Level 1 Basic Elements 

1. 
2. 
3. 
4. 
5. 

Introduction to FrontlineSMS 
Installing FrontlineSMS in Your Desktop (A step-by-step Instruction) 
Starting Up FrontlineSMS 
Connecting Using Globe or Smart GSM Modem 
Basic FrontlineSMS Operations 
    Adding a Group 
    Adding Contact into a Group 
    Quick Text Message Into a Contact 
    Sending Text Message in a Group 
    Viewing Messages 
    Viewing Forms Panel 
    Sending Forms to Mobile Phones 
    Viewing Received Forms 
    Exporting Data to Comma Separated Value (CSV) Files 

The Trainer used LCD Projector during discussion and introduced each topic step-by-step. All of 
the participants were provided with Manuals/Hand-outs. The Trainer entertained comments, 
clarifications and suggestions asked by the participants. 

Training on Survey Gathering Using FrontlineSMS Program on Mobile Phones 

 On February 26, we conducted Survey Gathering using FrontlineSMS Program on Mobile Phone 
(See Appendix 2: Survey Gathering using FrontlineSMS Program on your Mobile Phone Manual) 
Training. The contents of the training were the following: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

Opening FrontlineSMS on Mobile Phone 
Saving the SMS Server Number 
Inputting data using Survey Data Form 
Submitting data to the Server 
Opening Saved Data 
Receiving New Form 
Requesting New Form 

On the training, contents of Survey Data Form drafted to be used in the project were presented. 
Below was the content of the form, as discussed with the health workers during the baseline 
gathering sessions: 

Prenatal Client List 

1. 
2. 
3. 
4. 
5. 
6. 

Last Name 
Middle Name 
First Name 
Birthday 
Age 
Barangay Code 

Page 20 
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7. 
8. 
9. 
10. 
11. 
12. 
13. 

Cellphone Number 
Last Menstrual Period (LMP) 
Expected Date of Confinement (EDC) 
Tetanus Toxoid (TT ) received 
Status of TT 
Gravida 
Para 

Participants practiced the use of Survey Data Form by inputting fictitious pregnant woman's vital 
data on the Mobile Phone provided. They filled in the fields on the Form and practiced editing 
and sending the Form to the FrontlineSMS Server. 

Participants suggested adding item “Quickening Felt” in cases where LMP of a pregnant client is 
not known. 

Process of registering patients using her own mobile phone was also introduced. When a 
pregnant woman registers, she has to text these using her mobile phone: 

Reg (space) SMP (space) name of barangay (space) first name (space) middle name (space) 
last name 

ex. Reg SMP Cantil Anna Villa dela Cruz 

Send the message to the following number: 

SMART and TALK and TEXT:09081234096 
GLOBE, TM and SUN Cellular: 09165998601 

The message will go to either to the SMART or GLOBE Server located in the Rural Health Unit 
(RHU). When the Server received the registration, the Server will send an AUTOREPLY: 

“Salamat sa iyong pakikiisa sa programang Safe Motherhood o Ligtas na Pagbubuntis. Save 
this number as RHU SMP.” 
(Thank you for registering to Safe Motherhood Program. Save this number as RHU SMP) 

Participants practiced registration following the “How to Register” Instruction using their own 
mobile phones. 

The following were the issues and suggestions provided by the participants during discussion: 

1. Observation: Sending data or registration to PC Server takes 30 seconds. 
2. On the Survey Form using the Mobile Phone: Date and Time entry must be added in the 
   Survey Form as these are not reflected in the FrontlineSMS Server. 
3. On Barangay Codes – these must be agreed upon by everybody. Barangay codes can be 
   combination of texts and numbers, therefore it RHU must agree to a final RHU barangay 
   coding system. 
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4. To ensure that Data sent to the Server using the Survey Form is “clean”: Be sure to SAVE 
   the data first and EDIT changes or check for errors/correctness before SENDING data to 
   the Server. This instruction must be conveyed to the WHT who will use the Mobile 
   Phone for sending Prenatal Client List Forms. 
5. Double entries (Survey Forms sent twice by WHT) cannot be deleted in the Server. That 
   is why double-checking of data before sending is a must. 
6. If LMP is not known, will an entry “Date Quickening Felt” can be an added? 
7. If in case of emergency and the server is not open, is it possible that the same message 
   be also forwarded to the Midwife in-charge or to the doctor? 
8. Dr. Ben also inquired if FrontlineSMS can be mirrored into his laptop. 

The suggestions and questions were noted by the Trainer and was used to improve existing 
format (for example: Survey Form) and to further study the System as in the case of the capacity 
to forward message or when mirroring the System. 

Hand-on practice (one in each PC) per session facilitated by Joy Fabay. Two pairs had practiced 
administering FrontlineSMS: 

Pair One 

Merriam Insigne (Smart) 

Pair Two 

Daisilita Taytay (Smart) 

Geraldine Advincula (Globe)Rebecca Palmejar (Globe) 
Table 3: RHU Staff Hands-on Training Pairing 

The participants practiced the following: Starting Up FrontlineSMS Program, familiarizing with 
the Menus, Viewing Connections, Adding Contacts, Adding Contacts to a Group, Creating 
Message, Sending Message to Numbers Registered in the Server, Viewing Message, Editing 
Contacts, Deleting Contacts, Exporting Data to CSV Files and Filtering Data using Excel File. 
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The following are the photo-documentation of the RHW's Training and Orientation Activities: 

Fig. 4: RHW Basic FrontlineSMS Training and Orientation 

Training Orientation of the Barangay Women's Heath Team (WHT) Representatives on Using the 
Mobile Phone Prenatal Client List Survey 

Eighteen (18) participants representing the 15 barangays of Roxas were able to attend the 
Orientation using Survey Gathering Using FrontlineSMS Program on the Mobile Phone Manual. 
The following were the participants of the Orientation: 
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Name 

Rosielyn G. Amar 

Pedrita G. Ogayre 

Rosa M. Gascon 

Ebeth G. Sena 

Reymonda T. Sena 

Dina E. Forteza 

Emelita M. Eustaquio 

Marilyn G. Cruz 

Lorie G. Malicsi 

Harriet F. Callanta 

Luzviminda dela Cruz 

Elena C. Alojado 

Elsa R. Alegora 

Florita H. Aquino 

Alma A. Escondo 

Lorna H. Bejo 

Siony S. Mabunga 

Barangay 

Libertad 

L. Tanauan 

Mabuhay 

Libtong 

Libtong 

San Mariano 

Maraska 

Victoria 

Dangay 

Paclasan 

Happy Valley 

San Miguel 

San Rafael 

Odiong 

Odiong 

San Jose 

Dalahican 

BNS 

BNS 

BNS/BHW 

BNS 

BNS 

BNS/BHW 

BNS/BHW 

BHW 

BNS 

Designation 

Barangay Nutrition 
Scholar (BNS) 

BNS 

Barangay Health 
Workers (BHW) 

BHW 

BNS 

BNS 

BNS 

Geraldine EulogioSan AquilinoBNS/BHW 
Table 4: List of participants to the WHT Orientation on Using Mobile Phone 
for Prenatal Client Survey 

The following were the contents of the Orientation: 

1. 
2. 
3. 
4. 

Introduction to Prenatal Client List 
Introduction to FrontlineSMS using Mobile Survey Phone 
WHT Role in conducting and sending Data to FrontlineSMS Server 
Step-by-step orientation to FrontlineSMS Program on Mobile Phone: 
    Opening FrontlineSMS on Mobile Phone 
    Saving the SMS Server Number 
    Inputting data using Survey Data Form 
    Saving the Data 
    Opening Saved Data 
    Editing Data 
    Submitting data to the Server 
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Each of the participants was provided with the SMP Survey Phone. They practiced filling up the 
Form by using fictitious data. They followed the step-by-step operation and send the final data 
to the Server. 

The Server generated the data sent by the participants. 

The following pictures are the some of the contents of survey form on mobile phone: 

Fig. 5: Contents of Survey Form on Mobile Phone 

Part of the Training Orientation was the scheduling of FrontlineSMS Field Beta-testing. The 
Team instructed the WHT Representatives that an actual Field Testing using the mobile phone 
shall be conducted in the selected barangay in the next 3 days. The dates and place of the Field 
Testing were the following: 

Date and Time 

Mar 2/8:00 am 

Mar 3/8:00 am 

Mar 3/1:00 p.m. 

Mar 4/8:00 a.m. 

Mar 4/ 1:00 p.m. 

Mar 5/8:00 am 

Barangay 

Cantil 

Happy Valley 

San Mariano 

Uyao 

L. Tanauan 

San Vicente 

Assigned Midwife 

Daisilita Taytay 

Leticia Morales 

Leticia Morales 

Antonia Molinar 

Antonia Molinar 

Mario Castillo 
Merriam Insigne 

Table 5: Schedule of Field Testing 
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The following are the pictures taken during the WHT Orientation Training: 

Fig. 6: Village Women's Health Team Mobile Phone Survey Training 

FRONTLINESMS FIELD BETA-TESTING 

We field tested the software in the 5 identified barangays namely: Cantil, Happy Valley, San 
Mariano, Uyao, Little Tanauan and San Vicente. The following were the results of our testing and 
observations: 

Barangay Cantil 

1. Field Testing at Barangay Cantil was done after all of the patients for the day have been 
   registered by the BHWs and attended to by the Midwife. 
2. The Barangay Women's Health Team was orientated to the Prenatal Client List Survey. 
   Each of the BHW practiced using the form by entering data of current pregnant women. 
   Each of them was asked to send at least 3 survey data. 
3. Validation was made by calling the “FrontlineSMS Administrator” in the RHU or sending 
   text confirming how many forms have been successfully submitted and how many forms 
   were sent “clean”. 
4. There were 3 BHWs that practiced inputting data using the FrontlineSMS Survey Phone. 
5. Around 11 Forms were successfully sent to the Server. 
6. A total of 2 pregnant women were successfully registered into the System. 

During the testing in the barangay, the barangay health worker suggested to include Post-natal 
Client List Form for Reporting to the Server. This suggestion was noted for discussion and 
validation in the bigger group. 

Barangay Happy Valley 

1. Field Testing was done in Happy Valley. There was no scheduled Midwife visit in the 
   area. Paul Madrigal, the RHU's Sanitary Inspector accompanied the Team in the Field 
   Testing as the assigned Midwife, Ms. Leticia Morales was in another village. 

March 2011 
Pan Asian Collaboration for Evidenced-based e-health Adoption and Application Page 26 



377 

 

Technical Report 

2. There were 5 BHWs/BNS present for testing. The Barangay Captain as well as the 
   Kagawad for Health was also present during the Testing. 
3. Each of the participants was asked to submit at least 3 data to the Server. 
4. A total of 13 Forms were successfully sent to the Server. 
5. A total of 3 participants; 2 Barangay Council members and 1 BHW successfully 
   registered into the system. 
6. There was a noted double entry; BHWs were reminded to double-check the data by 
   following the instruction and send the data only once. They can check if message is 
   successfully received when they received a CONFIRMATION message. 

Health workers suggested providing a very specific instruction either in a booklet form or on a 
poster. The suggestion was noted. 

Barangay San Mariano 

1. San Mariano BHWs have tried sending the Survey Form facilitated by the Rural Midwife 
   Merriam. There was noted difficulty when sending the form using SMART connection. 
   There was no signal within the Barangay Health Station. SMART signal was stronger 
   along the highway and can be dangerous to BHWs when sending Forms. 
2. Therefore it was recommended to change the connection from SMART to GLOBE as 
   Globe has stronger signal within the BHS than the previous SMART Connection. 
3. Two BHWs practiced sending data using the Frontline Survey phone. 
4. A total of 7 forms were successfully submitted to the Server. 
5. SIMILARLY, in Dangay, Midwives Daisy and Geraldine have practiced evaluating the 
   systems and the capacity of the BHWs on the use of FrontlineSMS Survey Phone. 
6. A total of 23 survey forms were successfully submitted to the Server. 

Barangay Uyao and Little Tanauan 

1. Some problem was noted when BHWs started to use the Mobile Survey Phone In Uyao. 
   Two of the BHWs have little experience using the mobile phone for texting. They stated 
   that they are only using the phone for calling and they let their children do the texting 
   for them. 
2. Therefore, we encouraged these BHWs to practice texting on their mobile phone or 
   BHWs must have a support system – pairing with those who use the phone for texting 
   faster and those who are still not using texting function. 
3. A total of 7 surveys successfully submitted to the Server. 
4. Two pregnant women have successfully registered to the Server. 
5. In Little Tanauan, the testing found out that SMART connection in the Barangay Health 
   Station was out of coverage. GLOBE connection is a little bit stronger with 3 bars 
   strength. 
6. It is recommended to change the connection of the Survey Phone from SMART to 
   Globe. 

Due to this problem, there was a lag in receiving the form from the phone to the server; of the 6 
forms sent, only one form have successfully received by the Server. 
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Barangay San Vicente 

1. There were 5 BHWs practiced using the Survey Phone to submit patient prenatal data to 
   the Server. Since most of the BHWs have experienced using text messaging on a mobile 
   phone, there was no problem introducing them to the process. Each of them was asked 
   to submit 3 data to the Server. 
2. The problem was noted in sending the data. The Globe connection, the only working 
   connection in the village was weaker inside the Barangay Health Station. The BHWs has 
   to send the message outside the window. 
3. Each of them has successfully sent 3 sets of data. They commented that after sending 
   the 3 sets, they have already memorized the process of encoding the data on the phone. 
4. One problem that was also noted and should be given attention was that there were not 
   too many households who owned a mobile phone and that birthing assisted by relatives 
   are still rampantly practiced. 
5. Therefore, the use of the mobile phone in this village must go beyond just reporting. 
   The Survey Phone can also act as a phone that receives Health Promotion messages 
   that will be disseminated to the pregnant women. It will also serve as a 
   reporting/referral phone in cases of emergency (e.g. when mobilizing the Barangay 
   Council for transport assistance or when coordinating with hospital or with the RHU on 
   patient referral. 
6. On the same day, Midwife Letty reported that Globe is also stronger in Maraska and 
   Mabuhay than Smart. It was also recommended to change their connection to Globe. 

Highlights during the First Beta-Testing Activities: 

1. Change the SIM CARD from SMART to GLOBE of L.TANAUAN, SAN MARIANO, MARASKA AND 
   MABUHAY. 
2. Improvement in the Survey Forms for FrontlineSMS for approval: 

Prenatal 

Date of Submission 

Time of Submission 

Last Name 

Middle Name 

First Name 

Address 

Village Code 

Birthdate 

Age 

Cellphone # 

Last Menstrual Period (LMP) 

Expected Date of Confinement (EDC) 

Quickening Felt 

Date Submitted 

Time Submitted 

Name of Patient 

Age of Patient 

TT Status as of Delivery 

Date Baby is Delivered 

Time Baby is Delivered 

Sex of Baby 

Weight of Baby (kg.) 

Height of Baby (cm.) 

Type of Delivery 

Place of Delivery 

Assisted By 

Postnatal 
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(in case LMP is not known) 

Date Last Tetanus Toxoid (TT) Received 

TT Status ( 0,1,2,3,4,5) 

Gravida 

Para 

Submitted By 

Comments: 

Submitted By 

Table 6: Survey Form content for Mobile Phone 

3. Create poster inviting pregnant women to register in the RHU Server and to be pasted on the 
   Barangay Health Station. 
4. Produce leaflets with Pregnant Woman Registration instruction in case they did not bring their 
   mobile phones during visit. 
5. Produce a poster or a hand-book for BHWs on step-by-step instruction filling up the Prenatal 
   and Postnatal Client List Survey Form found in the Mobile Survey Form. 
6. Before turn-over of the mobile phones to respective barangays, a MOA should be drafted, 
   following same principles when handing-over equipment to the Barangay. 
7. To finalized the list of administrators of FrontlineSMS RHU Server as assigned by the Rural 
   Health Officer. 
8. To conduct advanced training to assigned Administrators for them to become capable of 
   managing the Server System. 

Photo-documentation of Field Testing and samples of photos of FrontlineSMS preliminary are 
collated in Appendix 3: FrontlineSMS Field Beta-Testing Photo-documentation. 

Conduct of Advanced FrontlineSMS Administration Training 

Towards the end of March, the Team conducted the Advanced FrontlineSMS Administration 
Training to select RHU personnel identified by the RHU to run/administer the system. 

The objectives of the training were the following: 

    1. To conduct Advanced Frontline SMS Administration Training 
    2. To update Prenatal and Postnatal Survey Form in both Frontline SMS Server and Mobile 
        Phones 
    3. Initially conduct session on Pregnancy Health Promotion Messages development. 
Three (3) RHU Staff were assigned to be the main administrators of the Frontline SMS Server. 
They were the following: 
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Name of Staff 

Antonia Molinar 

Geraldine Advincula 

Designation 

Rural Health Midwife (RHM) 2 

RHM Casual 

Merriam InsigneRHM Casual 
Table 7: FrontlineSMS System Assigned Main Administrators 

Three (3) Staff were also assigned as alternate to the above main Administrators: 

Name of Staff 

Paul Madrigal 

Mario Castillo 

Designation 

Sanitary Inspector 2 

RHM and Sanitary Inspector 1 Casual 

Leticia MoralesRHM 2 
Table 8: FrontlineSMS System Assigned Alternate Administrators 

Six of them were the main participants of the Advanced Course. Michael Ramos was the main 
facilitator. The following were the contents of the Advanced Training Course (See Appendix 4: 
FrontlineSMS Advanced Training Course) 

Part 1: Review of the Basic Course on Frontline SMS – Introduction to Frontline SMS 
and Systems and Hardware Requirements. 
Part 2: GSM Modem Installation 
Part 3: Frontline SMS Installation 
Part 4: Frontline Start-up 
Familiarizing the Frontline Menu 

▪ 

▪ 

The File Menu 

The Settings Menu 

    ▪ The Navigation Menu 
Basic Frontline Operations: 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

Adding a Group 

Adding Contact Into a Group 

Exporting Contacts 

Importing Contacts 

Quick Text Message into a Contact 

Sending Text Message into a Group 

Viewing Messages per Contacts 

   ▪ Viewing All Messages 
Forms Panel 
   Viewing Forms Menu 
   Creating Survey Forms 
   Sending Survey Forms to Mobile Phones 
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Viewing Sent/Received Survey Forms (from Mobile Phones) 
Exporting Surveys to CSV (Comma Separated Value) 
Installing Frontline Survey Forms Program to Mobile Phones 

Part 5 Troubleshooting 
    Cannot send or receive messages 
    In cases of “black-out” or electricity failure 
    In cases of Frontline SMS Program Malfunctions 
    Mobile Phones with Frontline SMS Program Problems 

Methodologies used for the Advanced Training were Lecture-Demonstration and Participants 
hands-on. There were 2 computers used during the Training; 1 is the SMART FrontlineSMS 
Server and the other is the GLOBE Frontline Server. Three participants were assigned in each 
computer. They took turns in performing the exercises, return-demonstrations and practice 
exercises. 

All of the participants were provided with a Manual. 

On the second day (March 19), the Community e-Center's Administrator, RHU's partner in PC 
hardware maintenance attended the session. She was especially given a role of assisting the 
RHU in cases of hardware problems as well as in software troubleshooting. 

Although the participants were fast in learning the processes, more hands-on practice is still 
required for them to master the Frontline Operations and administration. 

The following are the photo-documentation of the FrontlineSMS Advanced Administration 
Course: 

Figure 7: Photo-documentation of the FrontlineSMS Advanced Administration Course 
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Updating the Prenatal Checklist Survey and adding postnatal details to the Survey Forms. 

Contents of the final forms (as agreed by the RHU) were the following: 

Prenatal 

Date of Submission 

Time of Submission 

Last Name 

Middle Name 

First Name 

Address 

Village Code 

Birthdate 

Age 

Cellphone # 

Last Menstrual Period (LMP) 

Expected Date of Confinement (EDC) 

Quickening Felt 
(in case LMP is not known) 

Date Last Tetanus Toxoid (TT) Received 

TT Status ( 0,1,2,3,4,5) 

Gravida 

Para 

Submitted By 

Comments: 

Date Submitted 

Time Submitted 

Name of Patient 

Age of Patient 

TT Status as of Delivery 

Date Baby is Delivered 

Time Baby is Delivered 

Sex of Baby 

Weight of Baby (kg.) 

Height of Baby (cm.) 

Type of Delivery 

Place of Delivery 

Assisted By 

Submitted By 

Postnatal 

Table 9: Latest Content of FrontlineSMS Prenatal and Postnatal Survey on 
FrontlineSMS Program on Mobile Phone 

These were encoded in the Frontline System using the Forms Manager Menu. These were then 
synchronized to 20 mobile phones. The new Forms were tested. During the time of installation 
and testing, Smart Communications experienced connectivity problems therefore sending of 
forms from mobile to PC required longer time. 

Design and Development of Health Promotional Message 

Discussion with the RHU team in the development of Safe Motherhood Health Promotion 
messages in SMS format have started in late March. Instead of the original workshop format of 
developing messages in actual time, the activities were agreed to be modified by both 
Researchers and RHU due to inadequate time and fully loaded schedules of the RHU staff. 
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Messages shall be drafted using guided instructions: 

 
 
 

Messages must be per phase of pregnancy; 
One message must be sent daily; 
Message must be according to patients' information requirement whether be it 
Nutrition, Pregnancy Problems, Taking Care of Oneself, Baby's Growth and 
Development, Breast feeding, Prenatal Care, Immunization; and 
Messages to be developed must also be according to the Department of Health (DOH) 
Health Promotion Standard, World Health Organization (WHO) Standard, and other 
respectable institutions. 

 

Enrolled pregnant women shall be classified according to groups. The groups were to be divided 
according to weeks mothers are pregnant such as: 

1 

2 

3 

4 

5 

0 – 8 weeks of pregnancy 

9 – 12 weeks 

13 – 16 weeks 

17 – 20 weeks 

21 – 24 weeks 

6 

7 

8 

9 

10 

25 – 28 weeks 

29 – 32 weeks 

33 – 36 weeks 

37 – 40 weeks 

post-partums 

Table 10: Proposed Groupings of Pregnant Women for the SMP SM Health Promotion 

The RHU staff was also grouped by the Medical Officer responsible for providing the developed 
messages for broadcast. It was agreed that drafted messages must be submitted to the Lead 
Researcher for review by the RHU staff by the end of the month of April. The Researcher at the 
same time will also developed messages to add into the pool of SMP Health Promotion 
messages. It was planned that a one day workshop shall be conducted for the review and final 
agreement of these health promotion messages. 

However, from end March till late October, project implementation had again came to a slow 
due to insufficient funds. The Team had difficulty conducting follow-ups on messages designed 
or produced by the RHU. The Team instead conducted Pregnancy Health Promotions materials 
review and came up with the following draft contents along with its sources: 

 “My Development Inside My Mother's Womb” - 25 messages, minimum 67 characters and 
maximum 251 characters. Reference: Booklet Ni Mommy at Baby (Mother and Child Book) 
Maternal Health Program Center for Health and Development Region IV-A) 
“Warning Signs During Pregnancy” 8 messages, minimum 228 characters and maximum 291 
characters. Reference: Booklet Ni Mommy at Baby (Mother and Child Book) Maternal Health 
Program Center for Health and Development Region IV-A) 
“Some Helpful Tips I Should Remember” 8 messages, minimum 127 characters and maximum 
191 characters. Reference: Booklet Ni Mommy at Baby (Mother and Child Book) Maternal 
Health Program Center for Health and Development Region IV-A) 
“Being Pregnant” 12 messages, minimum 149 characters and maximum 229 characters. 
Reference: Where Women Have No Doctor (Filipino Version), Hesperian Foundation and 
LIKHAAN, http://www.likhaan.net/fil/content/kabanata-6-pagbubuntis-panganganak 
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  “Common Problems during Pregnancy” 27 messages, minimum184 characters and maximum 
280 characters. Reference: Where Women Have No Doctor (Filipino Version), Hesperian 
Foundation and LIKHAAN, http://www.likhaan.net/fil/content/kabanata-6-pagbubuntis- 
panganganak 
“Risks and Danger Signs During Pregnancy” 12 messages, minimum 214 characters and 
maximum 291 characters. Reference: Where Women Have No Doctor (Filipino Version), 
Hesperian Foundation and LIKHAAN, http://www.likhaan.net/fil/content/kabanata-6- 
pagbubuntis-panganganak 
“Preparations for Giving Birth” 5 messages, minimum 172 characters and maximum 300 
characters. Reference: Booklet Ni Mommy at Baby (Mother and Child Book) Maternal Health 
Program Center for Health and Development Region IV-A) and Where Women Have No Doctor 
(Filipino Version), Hesperian Foundation and LIKHAAN, 
http://www.likhaan.net/fil/content/kabanata-6-pagbubuntis-panganganak 
“Signs that Labor is Near” 9 messages, minimum 160 characters and maximum 300 characters. 
Reference: Where Women Have No Doctor (Filipino Version), Hesperian Foundation and 
LIKHAAN, http://www.likhaan.net/fil/content/kabanata-6-pagbubuntis-panganganak 
“Breastfeeding” 15 messages, minimum 165 characters and maximum 306 characters. 
Reference: Where Women Have No Doctor (Filipino Version), Hesperian Foundation and 
LIKHAAN, http://www.likhaan.net/fil/content/kabanata-7-pagpapasuso 
Folic Acid and Iron Supplementation translation from English to Filipino. About 15 messages on 
“Must Know” Criteria are currently being produced and translation in Filipino on-going. 

References used were the following: 

http://www.babyhopes.com/articles/folic-acid.html, 
http://kidshealth.org/parent/pregnancy_newborn/pregnancy/folic_acid.html# 
http://www.marchofdimes.com/professionals/14332_1151.asp 
http://www.webmd.com/baby/folic-acid-and-pregnancy 
http://www.womenshealthcaretopics.com/folic_acid_pregnancy.htm 

The messages developed were according to the Department of Health regional produced 
booklets and materials. Each of the messages was constructed on “Must Know” criteria. The 
messages were reviewed by Roxas RHU for sentence construct, simplicity, general 
understandability, and cultural acceptability. (For complete set of broadcasted messages, see 
Appendix 5: Sets of Messages for FrontlineSMS Ligtas Buntis). 

The message development guidelines and content/topic for SMP health promotion SMS 
broadcast was shared with partners in Pakistan and Indonesia as references. 

Production of Social Marketing/Promotion Materials – Leaflets and Poster 

During FrontlineSMS field testing, it was identified that promotional materials must be produced 
to have the SM project reach wider audience/participation. The research Team was able to 
produce two (2) materials, a leaflet for individual patients and a poster advertising the SMP 
services. The following are the SMP's promotional materials in Filipino: 
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Fig. 8: Leaflets in Filipino, ¼ sheet Fig. 9: Poster in Filipino, 3m x 4m 

Launching of Systems 

The System was finally launched late November 2010. Prior to the launching, RHU FrontlineSMS 
Administrators were re-trained on Basic and Advanced FrontlineSMS Administration. The 
session was conducted in late afternoons or in evening at the Health Center Office on a one-to- 
one basis. Basic troubleshooting was also among those topics that were re-iterated. 

The launching was conducted virtual, sending welcome message to registered Health Center 
workers, members of Women's Health Team and earlier registered pregnant women. 

Current pregnant women visiting the Center for prenatal check-up were directly registered into 
the System with their consent, while others registered to the System following the instructions 
on poster and distributed leaflet. 

Design and conduct of Pre-Implementation Assessment Survey Instrument and Training of 
Enumerators 

To gather participants for inclusion in the SMP FrontlineSMS System for “observation”, pregnant 
women entered into the Village's Target Client List (TCL) by the RHM with expected date of 
delivery of January 15 – March 31, 2011 were included. A total of 135 women were listed as 
participants. To assess the pregnancy and safe motherhood health education needs of the 
participants, a needs assessment tool was designed. The tool was in English and Filipino. (See 
Appendix 6: Safe Motherhood Health Education Needs Assessment Survey Instrument Filipino 
and English). 

About 40 enumerators, 2 per village were identified to conduct the assessment survey. The 
enumerators were the members of the Village Women's Health Team and Village Nutrition 
Scholars who had previous experiences conducting social surveys. A half-day Orientation and 
simulation was done in the RHU. The survey was conducted for 2 weeks. Result of pre- 
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implementation survey was used as baseline indicator and the participants providing mobile 
phones were enrolled into the System. The System was able to populate around 100 pregnant 
women participants. For results of pre-implementation Safe Motherhood Health Education 
Needs Assessment, see Appendix 7: SM Health Education Needs Assessment Survey Result in 
spreadsheet format. 

The tool was also shared with colleagues in Pakistan and Indonesia for adoption/customization. 

3. Deployment and Actual Observation 

Towards the 2nd week of December, FrontlineSMS Server had already 97 registered pregnant 
women. These women were with expected date of confinement (EDC) on January 15 to March 
31, 2011. All of these pregnant women had also been interviewed (SM Health Needs 
Assessment). The following is the breakdown of distribution of registered pregnant participants 
per village: 

Village Name 
San Miguel 
San Aquilino 
Victoria 
Paclasan 
San Isidro 
San Mariano 
San Rafael 
Happy Valley 
San Vicente 
Libtong 
Uyao 
Mabuhay 
Odiong 
Poblacion 
Dangay 
Cantil 
San Jose 
Total 

No. of Registered 
Pr egnant Women 
        4 
        4 
        4 
        8 
        6 
        3 
        3 
        7 
        3 
        4 
        4 
        5 
        6 
        14 
        10 
        3 
        9 
        97 

Table 11: Distribution of registered pregnant women per village 

The first message for this group was sent on December 24, 2010. The last message was sent on 
25th February 2011. A total of 127 messages were received by each pregnant women 
participant. An additional 127 messages on Family Planning are prepared for broadcast on 
schedule by the RHU. In all, a total of 254 messages were produced for the FrontlineSMS Safe 
Motherhood Health Promotion System. The following are the breakdown of the sent message: 
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Topic 
Greetings/Opening 
ANG PAGLAKI NI BABY SA IYONG 
SINAPUPUNAN (Baby Development inside 
the mother's womb) 
MGA NAKAKABAHALANG 
PALATANDAAN SA PANAHON NG 
PAGBUBUNTIS (Dangers of Pregnancy) 
TAMANG PAG-AALAGA SA 
IPINAGBUBUNTIS (Taking care of 
Pregnancy) 
MGA KARANIWANG PROBLEMA 
HABANG BUNTIS (Common Pregnancy 
Problems) 
MGA RISGO AT PALATANDAAN NG 
MAPANGANIB NA PAGBUBUNTIS 
(Pregnancy Risks) 
PAGHAHANDA PARA SA PANGANGANAK 
(Childbirth Preparations) 
3 PALATANDAAN NG PAG LALABOR (3 
Labor Signs) 
3 YUGTO NG LABOR (3 Phases of Labor) 
PAGPAPASUSO (Breastfeeding) 
PANGANGALAGA SA IYONG SANGGOL 
ILANG LINGGO PAGKAPANGANAK 
(Taking Care of your Newborn) 
Closing Message 
PAGPAPLANO NG PAMILYA (Family 
Planning) 
Total 

No. of Messages 
        2 

12 

4 

9 

22 

21 

4 

5 
7 
30 

10 
1 

127 
254 

Table 12: Breakdown of FrontlineSMS System Sent Messages 

Around 43 pregnant women sent messages to the Server to ask help or advice of their condition. 
Others sent messages of gratitude to the Server of the health promotion messages they have 
received on their mobile phones. Those who have already delivered (childbirth) had informed 
the center by way of text message sent to the Server. 

Post-Implementation Assessment 

To assess the effect of the SMS SM health promotion implementation in Roxas, a post- 
implementation survey (See Appendix 8: Safe motherhood SMS Health Promotion Post- 
implementation Survey Instrument) was conducted in March 2011. The respondents of the 
survey were the participants enrolled in the FrontlineSMS System. A post-implementation FGD 
was also conducted in selected villages. A preliminary result has been available but in-depth 
analysis result shall be shared in the SMP Final Report. 

Dissemination Activities 

The SMP Project has been presented in the different forums and conferences in the country, 
submitted publications as well as entries in photo-competitions. The following were the events 
where the Project had been presented: 
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1. 4th and 5th Knowledge Exchange Conference for Community e-Center Managers, 
   organized by the Philippine CeC Network and National Computer Center, Manila 
   Philippines. 
2. International Symposium on e-health and Telemedicine, organized by the National Tele- 
   health Center, UP Manila, Philippines 
3. Information Communication Technologies for Health (ICT4H) Compliance Component 
   Working Group, Public-Private Partnership (PPP), Department of Health Philippines 
4. Write-up submission to FrontlineSMS for the National Geographic (NATGEO) Daily News 
   Mobile Message Series entitled that was published online 
   (http://newswatch.nationalgeographic.com/2011/05/10/safe-motherhood-mobile- 
   healthcare-in-the-philippines/) 
5. Submitted photos of the SMP implementation for the photo-competition to be included 
   in a book due for publication. 
6. Experiences in the implementation are shared with other partners particularly with the 
   DOH on the WOMB project implementation in the whole province of Mindoro Oriental. 
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PAKISTAN 

Project Overall Activities 

Needs Assessment Phase/Situation Analysis Phase: 

This phase remained from 1st February 2008 till 30th August 2008. In this phase, mainly the 
situations, health institute were assessed according to the above project selection criteria, i.e. 
the facilities were selected according to the project criteria. Also basic information about ICT 
presence in the area and facilities was assessed, information was gathered about health staff 
and other health information in the selected health facilities. 

In Pakistan, district Mardan was selected as intervention district for this project. In district 
Mardan, two health facilities were selected as; RHC Takht Bhai (Intervention site) and CH 
Rustom (Control site), to assess the impact of the project. 

Figure 10. Map of Pakistan 

Figure 11. Map of Mardan 
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Figure 12. Map of District Mardan showing the Intervention and Control Site 

Profile of District Mardan 

 Distance from the Provincial Capital Peshawar: 75 KM 

 Population of District Mardan: 1.9 million 

 National Programme was launched in Mardan: 1994 

 Number of Lady Health Workers in the district:1102 

 LHWs Programme is providing services: 1.2 million 

 Health Facilities in District Mardan:75 different levels 

 LHW Program is running in: 60 health facilities 

 Antenatal Visit one or more times during last pregnancy (any provider): 50.7 % 

 Antenatal Visit received during last pregnancy (Trained provider): 48.7 % 

 Birth Attendance by Traditional Health worker (TBA): 78% 

 Birth Attendance (by any Trained worker): 44.4% 

 Prevalence of Breast Feeding during infancy: 95 % 

 Deliveries in Health Facility: 41.8% 
 
 
Delivery Attendance by: 

◦ 

◦ 

◦ 

◦ 

 
 
 
 
 
 

Medical Doctor: 36.9% 

Nurse/Midwife: 3.3% 

LHV/LHW: 4.2% 

Traditional Birth Attendant (TBA) : 31.3% 

◦ Other: 23.5% 
Exclusive Breastfeeding: 62.4% 
Children aged<24 Months who were Breastfed within one hour of birth: 8.8% 
Children aged<24 Months who were Breastfed within one day of birth: 71.1% 
Prevalence of Bottle Feeding during infancy: 10 % 
Immunization of Child (BCG scar): 92.4 % 
Neonatal Tetanus Protection/ Women TT received: 
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Postnatal Care/Check-ups (one or more times after birth): 13.9% 
Postnatal Care (Any Skilled Person): 9.7% 
Postnatal Care Provider: 
     
     
     
     
Caesarian Deliveries: 4.9% 
Contraceptive Prevalence (Modern method): 32.1% 
Contraceptive Prevalence (Traditional Method): 19.5% 
Contraceptive Prevalence (any method): 51.6 % 
Infant Mortality Rate (Indirect Method): 78/1000 Live births 
Under-five Child Mortality: 105/1000live 

 
 
 

 
 
 
 
 
 

Health Facilities in District Mardan 

Facility 
DHQ Hospital 
MMC 
Civil Hospitals 
R.H.Cs 
B.H.Us 
Dispensaries 
MCH centre 
Total 

Unit No. 
       1 
       1 
       3 
       6 
      49 
      13 
       2 
     75 

Table 13. Health facilities in District Mardan 

Activities Taken Place during Situational Analysis Phase: 

Establishing Partnership and Consultation with Stakeholders 

Partnership and Consultation Meetings: 

   Provincial Level Several Meeting at HSRRU, Peshawar, Health Secretariat 
   District Level Meetings and consultation with EDO Health Mardan Staff 
   Meeting and Consultations with Local Government Officials 
   Secured Ethical Approval from Health Support Research and Reforms Unit (HSRRU) Health 
   Secretariat, Govt. of NWFP 
5. Meeting and Consultation with EDO Health Staff and Local Government Officials for Site 
   Selection: Intervention Site: RHC Takht Bhai and Control/Comparison site: Civil Hospital Rustam 
   Meetings with Staff of RHC Takht Bhai 
6. Meetings with Staff of RHC Takht Bhai 
7. Meetings with Staff of CH Rustam 
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Interventional Site Selection Criteria 

                          Number of health 
Name of health facilities facilities 
CivilHospitalLund 
                                     1Khwar 
RHC Takht Bhai1 
BHUs (list attached)17 1. 

2. 
3. 
4. 
5. 

Maternal Health Status and safe motherhood policy implementation 
Availability of health facilities within catchments area 
Presence of skilled health personnel 
Saturation of traditional birth attendants/ LHWs and community-based organizations 
Access to mobile telecommunication network (coverage) 

Health facilities of Selected Intervention Area/Tehsil Takht Bhai 

1. Health facilities in Tehsil Takht Bhai--- 19 
2. U/Cs in Tehsil Takht Bhai---------------- 18 
3. Number of : 

◦ 

◦ 

◦ 

WMOs in Tehsil Takht Bhai------ 02 

LHVs in Tehsil Takht Bhai------- 18 

LHWs in Tehsil Takht Bhai-------251. 

Health Facilities in Selected Tehsil Takht Bhai of District Mardan 

Table 14. Health facilities in Selected Tehsil Takht Bhai 

Health Staff at Intervention RHC Takht Bhai 

Table 15. Health staff at RHC Takht Bhai 
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Number of Lady Health Workers at Intervention Site (RHC Takht Bhai) 

  Name of Health 
      Facility 
RHC Takh bahi 
BHU Pirsdu 
BHU Jalala 
BHU Parkho 
BHU Kot Jungara 
BHUTakkar 
BHU Main kali 
BHU A. Abad 
Total 

Number of 
 LHWs 
   32 
   29 
   20 
   28 
   18 
   19 
   22 
   25 
  193 

   Total 
population 
  42670 
  29000 
  21000 
  29000 
  23200 
  23920 
  23000 
  26450 
 218240 

ELCO 
 5973 
 4060 
 2940 
 4060 
 3248 
 3349 
 3240 
 3703 
30573 

1 
2 
3 
3 
4 
5 
6 
7 

Table 16. Number of LWH at intervention site. 

Health Staff at Controlled Site (CH Rustam) 

   Designation 
   Medical Officer/ WMO 
   Medical Officer 
   Dental Surgeon 
   Blood Bank Officer 
   Charge Nurse 
   DistrictLeprosy 
6 Supervisor 
7 Leprosy Tech 
8 Blood Bank Tech 
9 Dental Tech 
10 Head Dispenser 
11 Compounder 
12 Radiographer 
13 O.T.A. 
14 Laboratory Assistant 
15 Driver 
16 Dental Ward Orderly 
17 Dai 
18 Ward Orderly 
19 X-Ray Attendant 
20 Mali 
21 Chowkidar 
22 Naib Qasid/ Chowkidar 
23 Sweeper 
24 Blood Bank Attendant 
25 Sweeper 
   Total Staff 

1 
2 
3 
4 
5 

BPS 
 18 
 17 
 17 
 17 
 14 

  14 
  11 
  9 
   9 
  8 
  6 
  6 
   6 
  5 
   4 
  2 
   2 
   2 
   2 
   1 
  1 
   1 
  1 
  2 
Fixed 

Numbers 
   6 
   1 
   1 
   1 
   4 

1 
1 
1 
1 
1 
9 
2 
2 
2 
2 
1 
5 
10 
2 
2 
2 
1 
6 
1 
2 
67 Table 17. Health staff at controlled site. 
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Assessment of LHWs Program and Its Focus 

As decided by experts at the initial meetings of the project, that services of LHWs of National 
Program would be sought. To better understand the working of the National Program, its focus 
and similarity with the PANACeA - SM project objectives we have assessed the routine work of 
LHWs working under National Program. It was found that most or almost all the activities of 
National program are parallel to that of our e-health Safe Motherhood project objectives. (See 
Appendix 9: Assessment of LHW Routine working and its Focus) 

The Main focus of LHW program includes: 

 
 
 
 
 
 
 
 

Promotion of Antenatal Care 
TT Vaccination 
Iron and Folate use in pregnancy 
Delivery and Post natal care 
Immediate Newborn Care (Child weight, growth monitoring etc) 
Cord Care (Cleaning and use of traditional materials) 
Promotion of Exclusive Breast feeding 
Counseling of Family Planning methods 

Community Resource Mapping/ Mapping of public & private EMOC facilities in District Mardan 

Before implementing the actual project activities, it was necessary to know and find out both 
private and public maternal health services available in the project selected district of Mardan. 
Community Resource Mapping/ Mapping of Public and Private EMOC facilities in district Mardan 
was made with GIS mapping with the help of Frontier Primary Health Care (FPHC) NGO. This 
mapping gives a very comprehensive view and easy look of all maternal health services (both 
public and private) available in district Mardan. Not only this, complete contact addresses of its 
location, contact number and its distance from the District Head Quarter Hospital Mardan are 
given. (See Appendix 10: Mapping of Public & Private EMOC facilities in District Mardan with 
their contact numbers and addresses) 

Figures 13-18. Mapping the availability of EMOC facilities in district Mardan 

Figure 13. Figure 14. 
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Figure 15. Figure 16. 

Figure 17. Figure 18. 

Survey of ICT in the Selected Intervention Site: 

An assessment was made through personal visits and interviews with different 
telecommunication facilities/companies working in catchment areas of selected health facility 
i.e. RHC Takht Bhai. The different communication facilities and its coverage was assessed and it 
was decided to hire the services and communication lines/network of the communication 
company which coverage is more and which is used by most of the people in the catchment 
areas of the selected health facility. (See Appendix 11: List of different communication 
Companies and its coverage) 

Tele-communication Facilities within Catchments Areas of Selected Health Facilities and Its 
Coverage: 

 
 
 
 

PTCL Land Lines 
PTCL Wireless 
World Call Wireless 
Mobile Networks: Pre-paid & Post-paid: (UFone, Jazz, Telenor, Zong, Warid) 
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Coverage of Existing Tele Communication Facilities in Community in Catchment Area of RHC Takht Bhai 

  Name of Facility 
PTCL Land Lines 
PTCL Wireless 
World Call Wireless 
Ufone 
Jazz 
Telenor 
Zong 
Warid 

Coverage 
 80.00% 
 80.00% 
 60.00% 
 80.00% 
 80.00% 
 90.00% 
 60.00% 
 50.00% 

Table 17: Telecom facilities and its coverage 

Developing a Format Collecting Monthly Reports on Safe Motherhood indicators 

This was a review of existing Safe Motherhood baseline data gathering tools, using the data 
collection forms of HIMS, UNICEF and National Program, and modify them to suit project goals, 
pretest the tools and validate it. 

At district Mardan EDO(H) office, three different programs are working and gathering data 
about maternal health. These programs include HMIS of Health Department of Govt. of NWFP, 
National Program of FP&PHC (LHW Program) and UNICEF Project. These three programs have 
their own different forms for maternal health data collection. All three different forms/formats 
were reviewed and a new format was developed. The 3 forms were: 1. National Program (LHW 
form in Community); 2. UNICEF Form; and 3. HMIS District Mardan. 

By reviewing the formats/forms of above-mentioned three programs for Maternal Heath in 
district Mardan, a comprehensive list of maternal health indicators was short-listed for 
collecting data. At the actual start of the project data would be collected on monthly basis on 
these indicators in Intervention health facility (RHC Takht Bhai) and would be then compared 
with Controlled health facility (CH Rustam) to assess the impact of the project. (See Appendix 12: 
Short-listed Safe Motherhood Indicators) 

E-readiness assessment of RHC (digitizing Maternal Health Record and use of SMS for Health Promotion) 

E-readiness assessment survey was conducted with the health staff of RHC Takht Bhai. The data 
was entered into SPSS and analyzed. The analyzed report was shared with mentors of the 
project. (See Appendix 13: E-readiness Assessment Report in RHC Takht Bhai) 

Pre Project Implementation Survey and Focus Group Discussion (FGD) 

Results of Pre Project Implementation Focus Group Discussion on Knowledge Attitude and 
Practice (KAP) of pregnant women and spouses 
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Two Focus Group Discussions were conducted: 
   1. FGD with Female Group 
   2. FGD with Male Group 

Objectives of the FGD: 

The main objective of the FGD was to investigate and understand the factors that prevent 
women from early attendance of ante-natal care (ANC) and birthing at health facilities. 

Specifically, the FGD meant to: 

1. Assess the knowledge, attitudes and practices of women and men as it relates to 
   pregnancy, attending pre-natal care, birthing and post natal care; 
2. Identify the different myths and misconceptions concerning pregnancy, antenatal 
   attendance and delivery at health facilities; and 
3. Come up with recommended communication messages to promote safe motherhood 
   campaign that will encourage increase pregnancy registration, early attendance to 
   antenatal care and birthing at the health facility. 

Findings of FGD with Male Group: 

Male Group Suggested: 

 

 
 

 

 

The behavior of Doctors and health staff should be positive towards clients and they should give 
enough time to each client. 
Pregnant women should receive information on pregnancy 
Every village should have one Mother and Child Health Centre and the staff members should be 
punctual and dutiful. 
LHWs do not share information with communities. They should regularly visit pregnant ladies 
and should share the relevant information with them. 
In some cases the pregnant women cannot consult a health worker during pregnancy and 
cannot go to hospital for delivery because of poverty. Therefore, the MCH services should be 
provided free of cost. The Government should also minimize unemployment. 

Female Group Suggested: 

 

 
 
 

The husbands and other family members of pregnant women should be given information on 
health care of pregnant women 
Health workers can play important role 
Medical staff can play important role 
Religious leaders can play important role 

Development of Health Messages for Server and Its Broad Areas 
Development of Culture Sensitive Health Messages for Server 

Some of important maternal health messages have been short-listed with the help of an expert 
public health specialist working at the EDO(H) Mardan office. These messages was later on 
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modified and finalized after reviewing the needs and according to customization of the 
software, as well as be translated into the local language. The messages were worded according 
to the local culture of Pakhtoon society of NWFP Pakistan so that they are not in contrast to or 
infringe upon local taboos. (See Appendix 14: Short-listed Health Messages) 

Broad Areas of Health Messages: 

Safe Motherhood: 

Pregnancy 
    1. ANC visits - (Education on how the baby develops inside your womb, what are the signs 
       that you are pregnant, Take proper Check-ups from skilled providers) 
    2. TT Vaccination 
    3. Common Problems in Pregnancy 
    4. Pregnancy Complications/ danger signs 
    5. Diet 
    6. Exercise 
    7. Education on how baby develops inside your womb. 

Deliveries 

1. Delivery Preparation (Preparation on giving birth) 
2. Delivery Arrangements (make arrangement and plan before giving birth, that where you 
   will give birth, who will assist you, who will accompany you to the health facility), 
   arrangement of transportation, arrangement of money etc. 
3. Delivery Complications (Proper and timely management of complications if any) 
4. Care (Care of timely visit, and other cares) 

Postnatal Care 

1. 
2. 
3. 
4. 

PN Care and visits (education on postnatal check-ups, cares, dos and don’ts) 
Newborn Care (40 days), newborn check, clean cord care etc. 
Breast Feeding with in 1 hour and exclusive breastfeeding to child 
Newborn vaccination/ Immunization: child vaccination i.e. BCG, Polio, DPT etc. 

Family Planning 

Family planning awareness, education on methods and use 
Permanent and temporary methods 

Orientation Session to LHWs about e-Health 

An Orientation Session was given to LHW of RHC Takht Bhai. 

Objectives of the Orientation Session: 

 LHW were briefed about the project objectives, its importance and scope 
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LHW were briefed about Health Message through mobile Phones and sever 
LHWs were informed that they will be given mobile phones 

Computer Literacy Survey of Health Staff 

A computer literacy assessment questionnaire shared by the lead of the project was amended 
and a survey was conducted through this questionnaire. The computer proficiency and 
computer literacy was assessed of the RHC Takht Bhai Staff for future intervention of the project 
and the handling of the project. (See Appendix 15: Computer Literacy Survey Questionnaire and 
Data Analysis Report of Computer Literacy Survey) 

Main Findings: 

 
 
 
 
 

Ever used/worked on computer before: 25% 
Intention/desire to Learn computer: 100% 
Correctly Turn on and turn off a computer: 30% 
Mouse/Cursor Control: 25% 
Use of keyboard controlling cursor: 20% 

Beginning able: 

 
 
 
 

Start a Program/window lists: 20% 
Insert and Eject a Flash: 20% 
Know the Difference between Program and Document: 10% 
Open, create, Save, Exist a document: 20% 

Intermediate able: 

 

 
 

Create a simple document with text underline, bold, setting margins, printing the 
documents, italicizing, move, spell check: 15% 
Can use Internet (email, browsing): 5% 
Install New Software: 5% 

Cellular Phone User Survey 

A survey tool shared by the Lead of the project was amended according to our requirements in 
NWFP Pakistan. A detailed survey was conducted through this amended Cellular Phone Survey 
Questionnaire. The questionnaires were filled from LHWs of RHC Takht Bhai Catchments BHUs 
and community people (women and men) of the RHC Takht Bhai catchments area. (See 
Appendix 16: Cellular Phone Survey Questionnaire and Data Analysis Report of Cellular Survey) 

Major Findings: 

Know how to Use a Mobile Phone: 78.1% 
Family Own a Mobile Phone: 65.1%     
Phone for Personal Use: 62.5% 
Majority of People Using pre-paid: 75% 
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How to use Text Message: 65.5% 
Willing to Receive Health Messages: 68% 

PROJECT IMPLEMENTATION PHASE 

1. Pre-Implementation Survey on SM indicators in Project Intervention area and Controlled 
areas 

This baseline survey was conducted before project implementation to assess the actual 
situations of selected safe motherhood indicators in both intervention and controlled areas, in 
order to find out the pre-project intervention situation of safe motherhood indicator. This data 
was thought, to help to compare post-project implementation survey, through which we would 
assess, that what impact the project has brought in the intervention area. 

The following sample size was selected for survey in both intervention and controlled sites 
based on the data obtained from LHWs record of registered community pregnant women in the 
same month in which the survey was conducted. The sample size we calculate was: 

Sampling/Sample Size: 

1. Intervention Site Sample Size: 433* 
2. Controlled Site Sample Size: 375* 

Data Collection Tool: 

Pre-Implementation Survey Form 

Data was collected through, a questionnaire form containing almost all indicators of Safe 
Motherhood which we had developed during the situational analysis phase of the project. (See 
Appendix 17: Result of Pre-implementation Survey Form) 

2. Purchase of Mobile Phone for LHWs 

Mobiles were purchase for about 37 LHWs and were distributed in them for project activities. 

3. Contract with Mobile Service Providing Company for giving Messages Transmission Services 

Meetings were held with the telecommunication/mobile service communication companies. A 
very detailed meeting was held with Telenor to provide services/post paid Subscriber Identity 
Module (SIM) which would be used with SMS server for the distribution of messages to the 
community mobiles and LHW mobiles. 

4. Testing of Server Proper Function/ Functioning and Software customization 

This activity is still pending due to lack of expert to customize the software and to test the server 
working after software customization. 
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5. Purchase of Computer for Server Installation along with UPS, Cables and other necessary 
Accessories 

A computer server was purchased for installation of SMS software and EMR software. 

6. Contract with Internet Service Provider Company for Internet Connection 

Meetings were held with local internet service providers for linking the SMS server. 

7. Arranging a Free Toll 24 hours Hot Line to Receive Call from Community in case of any 
emergency in EmoC Centre of RHC Takht Bhai 

A 24 hours free toll hot line will be installed at the selected health facility to report emergency if 
any in the community during the project life time of the project. 

8. Inputs for PANACeA Annual Conference in Bangkok (Pictures sharing, Presentation from 
Pakistan) 

Pictures of health facilities and Pakistan project activities were sent to project lead for the 
presentation and digital story. 

9. Month-wise Data on selected safe motherhood indicators of both selected and controlled 
health facilities 

Baseline data of the Project Intervention area (Catchments Areas of RHC Takht Bhai) and 
Controlled areas (Catchment’s area of Civil Hospital Rustam) has been collected from District 
Health Information System (DHIS) for the comparison of the both areas for impact assessment 
of the project. 

This data will show the difference in the indicators (if any) the project has been brought in the 
selected safe motherhood indicators of the project by comparing data of both selected and 
controlled health facilities of the data obtained from DHIS on monthly basis. 

10. Purchase of Mobile Phone for LHWs 

As planned, about 40 Mobile sets were purchased for LHWs affiliated with the selected health 
facility i.e. RHC Takht Bhai, for their use for the project purpose, to register pregnant community 
women to the FrontlineSMS server. These registered women were provided health messages 
(health education) and health care alerts through FrontlineSMS server. 

11. Contract with Mobile Service Providing and Purchase of Mobile Edge Device 

The services of Telenor Global System for Mobile communication (GSM) mobile company were 
taken for the GSM connection of LHWs mobiles and also the FrontlineSMS server was connected 
through Warid Edge Device for sending messages to the community pregnant women mobile 
numbers and registration of community women by LHWs through Mobile registration form (pre 
& post natal registration forms). 
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12. Testing of Server Proper Function/ Functioning and Software Customization 

The FrontlineSMS server was properly customized according to the needs of the project and 
installed in the selected health facility. For this purpose the services of Aga Khan University 
Information Technology (AKU IT) team were hired. And they were paid the full year 2 salary of 
SMP research assistant to provide IT technical support in this regard. AKU IT team successfully 
customized the FrontlineSMS software and properly installed FrontlineSMS server. 

13. Training of Master Trainers on FrontlineSMS Customization, Server and Registration 

A full-fledge training of one week was undertaken by AKU IT person to train the master trainers 
on the use of FrontlineSMS, its customization and on the use of Frontline in mobile and sending 
and retrieving messages in the server. 

14. Training of LHWs on Mobile Use, and on FrontlineSMS Registration Forms 

The master trainers then delivered an extensive training of 10 days to all LHWs on the use of 
mobile, on the use of Frontline registration forms in mobile sets and how to receive, how to 
register a community woman to the server and send the filled registration forms( pre and post 
registration forms). 

CAPACITY BUILDING 

1. Lady Health Workers (LHWs) Orientation and Training on the use of Mobile Phone, and on 
Registration Forms 

As mentioned above that each LHW was given a mobile set. They were properly trained how to 
use the mobile set for project purposes and FrontlineSMS Registration forms (pre & post natal 
registration forms) was installed in their mobile set. A registration form was downloaded from 
FrontlineSMS website and two registration forms i.e. Pre and Post natal registration forms were 
installed in the mobile set of each LHW. Each LHW was properly trained how to use the 
registration form in the mobile and how to register the pregnant community woman through 
the mobile and how to send this registration form to the FrontlineSMS server. (See Appendix 18: 
Project Implementation Report) 

2. Developing Safe Motherhood HP messages (basis is result of community KAP on Maternal 
Health) 

About 350 messages were developed on the basis of community KAP survey on maternal health 
and on the basis of LHWs manual. These messages are covering all aspects of safe motherhood 
health. The major categories of these messages are messages on Antenatal visits, tetanus toxoid 
(TT) vaccination, pregnancy care, nutrition and food, dos and don’ts, messages about delivery 
preparing and planning, messages on breastfeeding and newborn care, messages about Family 
Planning and Post natal care. (See Appendix 19: Health Messages in URDU) 
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3. Development of Registration form for server for registration of community pregnant 
women 

Two registrations form i.e. Pre natal and post natal registration forms were developed by 
mutual consensus of health staff at health department at Peshawar health secretariat. These 
forms were then developed in FrontlineSMS software before development of the server. These 
forms were translated into URDU language for proper use and understanding of the LHWs. 

 Registration of Voluntary Pregnant Women 

All LHWs were properly trained on the use of mobile phone and registration form filling and 
submission of registration forms to the FrontlineSMS server. Each LHW started registration of 
women in their community to the server for health education and antenatal, post natal check- 
ups and immunization alerts. 

HARDWARE AND SOFTWARE REQUIREMENT NEEDS ASSESSMENT 

1. Hardware requirement and connectivity assessment 

In the initial phase of needs assessment all details about connectivity and hardware requirement 
of computer were analyzed and the proper hardware was purchased with the help of IT experts 
of AKU. 

2. Software Customization Needs 

According to the needs of the safe motherhood programs and project the initial assessment was 
made about software customization that how the software will be customized. A manual and 
paper work has been done that how the software will be customized according to the needs of 
the project. 

3. Staff Computer Literacy Training 

The selected facility staff was properly and well trained on the use of basic computer and 
FrontlineSMS software. The LHWs were also trained on the use of mobile and FrontlineSMS 
software. 

4. Integration of OpenMRS with FrontlineSMS Server 

After the initial installment of the FrontlineSMS server, it was check for some time. Later on for 
its proper functioning, it was integration with OpenMRS for proper data storing and later use of 
data analysis. 

Beta-testing and Launching of Systems 

After proper checking the functioning of the server, and after mock data entry, the system was 
formally launched. 
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Installation of FrontlineSMS and First Beta-Testing of FrontlineSMS 

February 22 – April 30th, 2010 

Objectives/Activities Planned: 

The following activities were planned for the period (February till May 2010). (See Appendix 20: 
Activities Plan – Pakistan (February 2010– July 2010). 

 

 Background information for FrontlineSMS and reviewing of DHIS for Integration with 
FrontlineSMS 

 AKU IT expert visit to Review DHIS and to customize FrontlineSMS Software and Install 
Frontline Server in RHC Takht Bhai 

 AKU IT Expert Training to Master Trainer on FrontlineSMS software 

 Training to RHC Takht Bhai Staff on the use of FrontlineSMS Software 

 Training to LHWs on using Frontline Form 

 Refresher Training to RHC Takht Bhai Staff on FrontlineSMS Software 

 Search for Software that support URDU in FrontlineSMS Software to write the Labels of 
Registrations Forms in URDU language 

 Designing and Finalizing Frontline Prenatal and Postnatal form in URDU Language 

 Drafting of RH messages (about 300 and above) on selected SM indicators on the basis of 
Community KAP on Maternal Health 

 Translating RH messages in URDU 

 Meetings on Finalizing RH messages and making it culture sensitive 

 Distribution Ceremony of Mobiles to LHWs 

 Training of LHWs on the use of Prenatal and postnatal registration forms, its filling and 
sending data to the Frontline Server 

 LHWs Orientation and Training on Behavioral Change Communication (BCC) using Short 
Message Services (SMS) 

 Beta Test of the FrontlineSMS Server 

 Editing the System according to Beta test Results 

 Integration of FrontlineSMS with OpenMRS 

Activities given as per designed work plan: 

February: 

Most of the Month of February passed in Meetings on finalizing Fields for Prenatal and Postnatal 
Forms for Frontline SMS. Besides, Health Facility-based Data on Selected SM indicators (of both 
Controlled and Project Implemented Health Facility) was gathered from DHIS and LHW – MIS. 
Besides different meetings at Provincial health secretariat, orientation sessions were held with 
staff of selected Health Facility on FrontlineSMS, its working and its use for health education and 
the use of mobiles for registration of community pregnant women and women for postpartum 
care. 
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March 1st to 31st March: 

Background Information for FrontlineSMS and Reviewing of DHIS for Integrating with 
FrontlineSMS 

AKU IT expert visit to Review DHIS and to customize FrontlineSMS Software and Install Frontline 
Server in RHC Takht Bhai 

 
 

 

 

AKU IT Expert Training to Master Trainer on FrontlineSMS software 
Training to RHC Takht Bhai Staff on the use of FrontlineSMS Software 
Training to LHWs on using Frontline Form 
Refresher Training to RHC Takht Bhai Staff on FrontlineSMS Software 
Search for Software that support URDU in FrontlineSMS Software to write the Labels of 
Registrations Forms in URDU language 
Designing and Finalizing Frontline Prenatal and Postnatal form in URDU Language 

After different meetings at provincial health department level, the provincial office of the 
District Health Information System (DHIS) was visited for getting background information i.e. the 
data which is gathered through DHIS. The type of Data entered in DHIS program was also 
checked especially the fields of data related to mother and child health. The program was also 
reviewed with different angles related to our project i.e. the possibility to integrate DHIS with 
FrontlineSMS or with OpenMRS? 

AKU expert Abdul Muqeet also visited DHIS Provincial Coordination Unit in Peshawar, to review 
it for its possible integration with FrontlineSMS software or OpenMRS. 

Picture of Provincial DHIS Coordination Unit, Hayatabad, Peshawar 
        Figure 19: Provincial DHIS Coordination Unit, Hayatabad, Peshawar 
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Several meetings were held with AKU expert Abdul Muqeet for the customization of 
FrontlineSMS and designing of registration forms. 

Fig. 20: Picture of Meeting for Designing FrontlineSMS Registration Form 

AKU Expert Abdul Muqeet delivered a demonstration on general introduction of FrontlineSMS 
software to all staff of RHC Takht Bhai including LHWs. He also briefed all the staff about 
FrontlineSMS software function, and its use for registration purposes through mobile phone. 
Abdul Muqeet trained master trainer Mr. Asghar Khan, who further trained IT person Mr. 
Amerzeb and RHC Takht Bhai Medical Technician Mr. Ishaq on the use of FrontlineSMS and 
designing of registration form in Frontline software. 
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The following are the pictures of FrontlineSMS software Orientation Session, Its 
Customization and Training of Master Trainer: 

Fig. 21: FrontlineSMS Customization Training 

After successful customization of FrontlineSMS software, training of FrontlineSMS software the 
main issues that faced was that most the Lady Health Workers (LHWs) are middle or 10th Class 
passed and they do not understand English, therefore it was felt necessary to translate the 
FrontlineSMS registration form into national language i.e. URDU. For this, our IT person started 
searching various software that could solve the issue of supporting URDU by FrontlineSMS. After 
different efforts he successfully solved the issue by finding software which he installed in the 
server and thus the registration form was designed in URDU. Besides, URDU translation of 
registration forms, the other issues was translating and sending health messages to community 
in URDU. This issue was also solved by IT person Mr. Amerzeb along with Mian Asghar Khan. 
(See Appendix 21: FrontlineSMS Registration Forms in English and URDU). 

An anti-virus Avira Free was also installed in the server in order to make sure the security of the 
server from any possible risk of virus. 
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April 1st to 30th April: 

1. Drafting of RH messages (about 300 and above) on selected SM indicators on the basis 
   of Community KAP on Maternal Health 
2. Translating RH messages in URDU 
3. Meetings on Finalizing RH messages and making it culture sensitive 
4. Distribution Ceremony of Mobiles to LHWs 
5. Trainings of LHWs on the use of Prenatal and postnatal registration forms, its filling and 
   sending data to the Frontline Server. 
6. LHWs Orientation and Training on Behavioral Change Communication (BCC) using Short 
   Message Services (SMS) 
7. Beta Test of the FrontlineSMS Server 
8. Editing the System according to Beta test Results 

As mentioned above that the literacy rate in Pakistan especially in Khyber Pakhtun Khuwa 
Province of Pakistan is less as compared to the rest of Pakistan. It is also a fact that female 
literacy rate is less than males and most of the educated also do not understand messages in 
English. Therefore, all the messages were translated into URDU. About 300 messages were 
written in URDU about Antenatal, Delivery, Postnatal and neonatal health care. (See Appendix 
19: Antenatal Health Messages in URDU & Postnatal Health Messages in URDU). 

The Pakhtun Society in Khyber Pakhtunkhwa is very rigid regarding women and issues related to 
women. No one can even talk about pregnancy related issues in Pakhtun society. So, it was 
cared to draft the messages in such a way that it should not challenge the culture i.e. culture 
sensitive messages were drafted. 

During mobile distribution ceremony we signed a contract with in-charge of RHC Takht Bhai on 
behalf of all LHWs for the proper use of mobiles for project activities. (See Appendix 22: 
Agreement with RHC Takht Bhai In-charge and LHWs). 

After Mobiles set distribution, a very comprehensive and detailed training of LHWs was 
arranged on the FrontlineSMS registration forms (prenatal form and postnatal form). 
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The following are the pictures of Mobile Distribution and Training of FrontlineSMS Registration 
Form: 

Figure 21. Pictures of Mobile Distribution and Training of FrontlineSMS Registration Form 

During LHWs training on the FrontlineSMS registration Forms, we faced a problem that 
FrontlineSMS software was sending only one form. We tried several times to send both the 
forms but all the attempts failed. We tried to reinstall a fresh copy of the FrontlineSMS software 
but still it did not solve the issue. Then we installed a fresh copy of windows in the computer 
server and checked to send the second form but it still did not work. 

Later on we communicated the issue with AKU IT expert for assistance. 
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Beta Test of the Server: 

After completing training to all LHWs on FrontlineSMS registration forms, we tested the 
software and entered mock data into the form and then send it to the server. All the data was 
then transferred into Ms Excel. The software was functioning correctly but the only problem was 
that it did not send the second registration form i.e. postnatal registration form and was giving 
an error message i.e. “Un Expected Error”. 

May 1st to 30th May: 

1. 
2. 
3. 
4. 
5. 
6. 

SMS HP System Administration Training 
Integration of FrontlineSMS Server with OpenMRS by AKU IT Expert 
Training on OpenMRS and FrontlineSMS system to Master Trainer 
Training on OpenMRS to Health Staff of RHC Takht Bhai, and System Administrator 
Beta Test of OpenMRS and FrontlineSMS Server 
Mock Data Entry 

Project Impact Assessment: Post Implementation Project Activities 

To assess the impact/outcome of the Project we adopted the following Methods: 

1. Post Implementation Survey 
2. Monthly Data of LHWs HMIS (after project implementation) 
3. FGDs to know the perception of Community Women, Men, Health Staff and LHWs 

Post Implementation Survey 

At the end of the project, a Post Project Implementation survey was conducted to assess the 
impact of the project. 

The sample size drawn for the project is given below: 

Sampling/ Sample Size: 
    
    

Data Collection Tool: 
Data was collected in field from community pregnant women through a Post Implementation 
Survey Form. 

Health Facility Level Monthly Data: Comparative Assessment of Intervention and Controlled 
Facility 
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Assessment of Impact of the Project 

Data has been obtained from LHW MIS on monthly basis to assess the project impact. The 
following graphs and tables show comparative analysis of the data obtained from both facilities 
during the project implementation to assess the project impact. 

Number of Women with ANC visits 

Fig. 22: Graph of Women ANC Visit 

Number of Weighted Babies 

Fig. 23: Graph of Comparative Data Number of Weighted Babies 
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FGD: Stakeholders' Perceptions about the Project 

LHWs Perception About the System: 

 
 

 

 The FrontlineSMS Server has eased very much. 

 If this system is fully implemented it will ease us in handling our daily registration in a 
        very good way. 

 This system has eased our communication among our team and with the health facility. 

 We can easily register the pregnant women through our mobiles and send the data to 
         health facility FrontlineSMS server 

 It us made our work much easier 

Health Staff Perception about the Project: 

 It has eased our communication with all LHWs 

 It has made our call for Immunization week (Polio day) to inform all LHWs 

 Through this system now we can easily give all LHWs refresher course message 

 It has not helped in educating community women but also helped to educated the LHWs 

 It has made the communication with LHWs and health facility very much easy 

Community Women Perception about the Project: 

 It has made us aware about our own health especially during pregnancy 

 Through this education messages now we are facing less health problems 

 The system is very much good regarding advices on what to DO and What Not To Do 
         during pregnancy 

 We often forget about our pregnancy, so the system reminds us daily 

 It reminds us about our vaccination and also children vaccination 

 It has educated us on birth spacing 

 Now we think before our delivery where to go and what to do 

Community Male Perception about the Project 

 
 

 

It has removed many of our misconception about a women health during pregnancy 
We can now understand that ANC and Post natal care is very much important for both 
life of a woman and her child 
Now we arrange many things and make proper arrangements before delivery of our 
wives 

Issue and Opportunities 

 

 

Insecurity in Khyber Pakhtunkhwa due to war on terror and suicide attacks on govt. 
institutions, health facilities, religious institutions etc. 
Burden on health facilities due to influx of Internally Displaced Peoples (IDPs) due to war 
on terror and ongoing military operation in Khyber Pakhtunkhwa 
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Problem in registration of community pregnant women as most of these women have 
no own mobile set and nor can use a mobile set. 
Social and culture issues related to health messages to the community mobile numbers 
as some of the people already complaint to delete their mobile numbers from the 
server because they consider it a social taboo to receive such messages 
Recent havoc in community due to worst floods in the country and most of the health 
staff remained busy while serving the flood affected people.  
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INDONESIA 

Indonesia is the world largest archipelago country with about 17,500 islands and more than 230 
million people; it is divided into 33 provinces and about 60% of its population is estimated in the 
rural area. The country applies a referral healthcare system, with a total of 8600 community 
health centers (CHCs = puskesmas) acting as the spearheads of the community healthcare 
services [1]. Each community health center has to face a lot of day-to-day challenges towards 
achieving the Millennium Development Goals (MDGs) in healthcare. In general, there are a lot of 
centers, in less remote or underserved areas, that have to serve healthcare services for patients 
in the range of 100 to 200 patients per day. For these types of community health centers, 
electronic health is expected for supporting and improving day-to-day healthcare services. 
Moreover, e-health can provide further advantages to increase healthcare services, quality of 
healthcare providers and the healthcare units [2]. 

A lot of time and efforts were needed to introduce the information and communication 
technology (ICT) for healthcare and e-health, through various human resource development 
programs [3], [4]. We have conducted a series of promotional activities on the importance of ICT 
applications in healthcare, since 1997, through presentations, seminars and workshops. More 
than 250 healthcare providers have been covered through different types of hands-on training 
activities in about three years. Similar activities have also been conducted by other groups and 
organizations in the country; it is estimated to have covered about 1000 healthcare providers. 
Unfortunately, a lot more efforts still need to be done to cover half of the existing healthcare 
providers of the community health centers in the country. 

In general, the expected advantages of e-health for community healthcare are as follows [2]: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

Efficiency (i.e. improved efficiency, therefore to decrease the healthcare cost) 
Enhancing quality (i.e. to enhance the quality of healthcare services) 
Evidence based (to be proved by rigorous scientific evaluation) 
Empowerment of patients & consumers (to empower patients and stake-holders) 
Encouragement of a new relationship between patient and healthcare professional 
Education of healthcare professionals (to provide means of healthcare education) 
Enabling information exchange & communication between healthcare establishments 
Extending the scope of healthcare beyond its conventional boundaries 
Ethical issues (practice, informed consent, privacy, equity) 
Equity (i.e. to support equity in healthcare or to achieve healthcare for all). 

The ICT-based e-health system with integrated e-prescription for community healthcare has 
been designed for community healthcare providers to utilize the information and 
communication technology in supporting their daily community healthcare activities and 
services has been the main research interest in the PHC and SMP projects. Additionally, the e- 
health system with integrated e-prescription module is also expected to reduce possible 
medication errors that most frequently exist, in case of adverse drug events. A series of 
education & hands-on training for the healthcare providers (medical & administrative staff) have 
been conducted. To be ready for operating the e-health system, every healthcare staff has to 
successfully completed various training activities, that include: basic computer usage, utilization 
of basic word processing, spreadsheet, and presentation software packages (to prepare daily 
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and monthly reports), and basic internet usage (browsing, email, chatting). All the healthcare 
providers (medical and administrative staff) should also complete the hands-on training on how 
to operate the “ICT-based e-health systems for supporting various community healthcare 
services”. The following functions should be thoroughly covered: system initialization, patient 
registration and retrieval, preparation of patient medical record and paperless prescription, 
medicine (drugs) preparation, medicine data management, and preparation of various types of 
medical reports, printing and sending of those reports regularly to the district level health office. 

Indonesia has to solve a lot of challenges in mother and childcare, since mother mortality rate 
and child mortality rate are still relatively high, as compared to its neighboring countries. The 
application of mobile phone and internet technology for improving general as well as specific 
healthcare services is expected to be beneficial for Indonesia as well as other developing 
countries. One of the application area selected for the research topic is to support the Safe 
Motherhood Program. Moreover, improving mother and child healthcare services as well as 
integrated management of childhood illness program are next priority of e-health programs 
interested to the government and community in general. 

e–Prescription and Mobile e-Health Systems Design and Implementation 

In general, the “ICT-based e-health systems for community healthcare” have been designed to 
be used in a community health center (CHC), and can be dedicated to support a single 
healthcare function or to support multiple healthcare services. In the case of a Paperless 
Prescription (or e-Prescription) e-Health system, it consists of a specially developed web-based 
software package which has the following main functions: to do recording of patient data 
(patient registration), to prepare medical record (during medical examination phase) and paper- 
less prescriptions with ADEs alert, to prepare the prescribed medicine (drugs) for each patient, 
and to prepare different types of patient and medicine regular reports, as well as to send the 
appropriate reports to the District Health Office as needed. In the long run, it is expected that by 
implementing the paperless prescription e-health system, the following advantages could be 
achieved: 

 
 
 
 

to improve the efficiency of the healthcare services 
to reduce the average processing time in general 
to reduce processing time for preparing/producing different types of regular reports 
to further improve the healthcare services. 

e-Prescription System Design and Implementation 

The e-prescription system [4] has been designed as a web-based e-health system with the 
following main functions: to improve general daily recording and reporting process, as well as to 
provide paperless prescription to avoid or reduce the adverse drug event cases. The following 
sub – functions have been designed and implemented for enhancing the general recording and 
reporting process: automatic patient numbering, new patient data recording, retrieving of 
registered patients’ data, building of electronic medical record data base, and generating up to 
seven different types of regular reports for clinical/administrative purposes. The paperless 
prescription functions have been designed and implemented to support the prescribing process, 
which includes: pharmaceutical information for more than 210 standard drugs; information on 
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possible allergy, overdose and drug interactions; simple dosage calculator; drug – drug 
interaction tests; adverse drug reactions alert; drug inventory and reporting [5]. During the 
system development phase, we have taken special care to come up with user friendly 
prescription software for the healthcare providers. Fig. 24 shows the main page of the e- 
prescription system, presented in the Indonesian language. 

Fig. 24. The Screen shot of the e-Prescription system presented in Indonesian language (to 
obtain a user friendly paperless prescription system for the healthcare providers) 

Since there are many community health centers with different infrastructure environment, the e- 
prescription system has been specially designed, so that it can be implemented for various cases, 
i.e. from an e-health system consisting of a single personal computer to a system with 9 personal 
computers (or more) in a local area network. Fig. 2 shows a simplified block diagram of the e- 
prescription system with multiple PCs. As shown in the diagram, a PC is used as a “server” with 
the necessary web-based e-prescription software package. Depending on the size of the 
community health center and the hardware elements availability, such system can have 3 PCs to 
9 or more PCs. Each personal computer (desk top PC, laptop, or “net-station”) can be used and 
placed in a particular health unit (for example: a registration unit, a medical examination unit, an 
under-five unit, a mother & child unit, a dental unit, a tuberculosis unit, a laboratory unit, or 
pharmacy unit). 
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Fig. 25. Simplified e-Prescription system Block Diagram 

Prior to the implementation of the e-prescription system at the targeted community health 
center, the following activities have to be completed: hardware & software e-health system tests, 
capacity building (education and training for the healthcare providers), and site preparation. In 
our experience, site preparation in a community health center took much longer time than our 
prediction, as it involved red tapes and financial matters. The first two weeks of system 
implementation, was a familiarization period, where a lot of feedbacks and suggestions from the 
users have been collected for further system improvements. 

Mobile e-Health System Design and Implementation 

Based on the encouraging clinical experience obtained with the e-prescription system, we have 
conducted further development of mobile e-health system for supporting mother and childcare. 
Basically, it is a PC-based e-health system with additional SMS (short messaging system) software 
module and a modem (or a mobile phone) attached to it. The SMS software module is 
responsible for the management of sending and receiving different types of short text messages, 
as required by the application [6]. The software module has been developed using a number of 
open source software elements, namely: the Apache – based Web server, MySQL – based 
Database server, and Gammu – based SMS engine. For practical reason, a short text message is 
limited to 150 to 155 characters. 

We have developed and tested four different modes of operations, for supporting mother and 
childcare services. As shown in Fig. 3, the four operating modes are as follows: 

a) Sending short messages to a selected single client (or group of clients). The short message can 
   be instantly prepared or prepared in advance; the clients can be patients and/or healthcare 
   providers/officials. (Dotted lines in Fig. 26) 
b) Sending short messages at pre-scheduled time, to a selected single client (or group of clients). 
   (Dashed lines in Fig. 26). The default scheduled time has been set as during the working hours, 
   e.g. 09.00 am. 
c) Sending short messages to a selected single client (or group of clients), initiated by “triggering” 
   from a remote (registered) mobile phone. (Close dotted lines in Fig.26). Initially, the selected 
   client (or clients) and the corresponding message have to be prepared. A short message will be 
   sent to a selected client, through remote triggering from the remote mobile phone. This feature 
   adds the flexibility of the m-health system. 
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d) Sending short messages to a particular single client in response to a typical incoming SMS 
   (keywords) request with specific format (on demand auto reply). (Dotted – dashed lines, as 
   shown in Fig.26). This feature permits a patient (client) to request healthcare information by 
   sending keywords with specific format to the m-health system. 
e) Both laboratory and limited clinical experiments of the mobile e-health (m-health) system have 
   been successfully completed. We use the GSM (global system for mobile communication) type, 
   since it is supported by more mobile operators and the system is more popular among mobile 
   users. 

Fig. 26. Simplified Block Diagram of the 4 Operating modes (of the m-Health system) 

Before our m-health system development, the healthcare providers have been familiar with the 
“Mother and Childcare Booklet” published in Bahasa Indonesia (Indonesian language), by the 
Department of Health in 2010, for their daily healthcare activities. The booklet has been used 
during the development of our m-health system, especially the healthcare short text messages. 
For mother and childcare applications, we have developed a number of classifications (groups) 
of the following types of short text messages: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

Messages for the first trimester pregnancy (0 – 3 months) 
Messages for the second trimester pregnancy (3 – 6 months) 
Messages for the third trimester pregnancy (6 – 9 months) 
Messages for the post postpartum (after delivery) 
Messages for family planning (40 days after delivery) 
Messages for parents during the immunization period of their babies 
Messages for parents of the under-fives 
Messages on children food 
Messages on child development 
Messages on other topics. 

(In each group there are about 5 – 15 different messages in Bahasa Indonesia). 

In addition to the m-health system for Safe Motherhood Program, similar m-health systems for 
other specific healthcare applications have also been developed or under development. Some 
application specific m-health systems currently under development (not currently funded by the 
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PANACeA) include: m-health system for tuberculosis management, m-health system for outbreak 
management, m-health system for integrated management of childhood illness, mobile 
telemedicine for disaster management, and m-health system for movable community 
healthcare. The above mentioned application specific m-health systems are expected to be 
beneficial toward achieving the MDGs (Millennium Development Goals). 

A technical supervisor was needed to help users in providing the necessary guidance and 
information for using the e-prescription system appropriately. During the familiarization period 
and some more additional weeks, a number of system improvements have been made, based on 
the “software bugs” encountered, as well as from some users’ feedback and suggestions. We 
found that a quick technical response was very useful towards future users’ acceptance of the e- 
health system. 

Significant Activities and Outcomes of the SMP Project 

A number of activities have been conducted during the development and implementation 
stages of the SMP project; significant community healthcare advantages and encouraging 
outcomes have been noted. Some significant activities and outcomes of the SMP project are 
also in line with the Primary Health Care (PHC) project, and will be briefly described in this 
section. The three significant activities and their corresponding outcomes are as follows: 

1. Paperless Prescription (e-Prescription) and m-Health Systems Development, Laboratory 
   and Clinical Tests, as well as their Implementations 
2. e-Readiness Evaluation for the SMP project 
3. Evaluations on the e-Health (e-Prescription and m-Health) Systems Implementation 

As described in the previous section, the e-Prescription/m-Health Systems Development, 
Laboratory and Clinical tests, and Implementation have been successfully completed. 

A series of evaluations on the computer competency usage of the targeted healthcare providers 
have been conducted, so that the human resource development and training can be better 
prepared. The e-readiness evaluations have been conducted in two different community health 
centers: Puskesmas Babakan Sari and Puskesmas Ibrahim Ajie. In summary, the evaluation 
results are as follows: 

1. 35% of the healthcare providers have never used a personal computer 
2. 70% of them have never accessed the internet, and 
3. 75% of them have no email account. 

The complete e-Readiness Evaluation results have been used for the development of 
appropriate Class type Hands – on education and training, as well as Hands – on Education and 
Training on Personal basis. About three months are needed for each community health center 
(with 20 – 25 personnel) to complete the required hands – on training activities. 

The clinical implementation of the e-prescription system (as part of the m-health system for the 
SMP project) at the Babakan sari Community Health Center has been completed since 20 March 
2010. Day – to – day evaluations have been conducted since then. Table – 1 shows a summary of 
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the number of patients that have been processed using the “e-Health system”, in selected 
months from April 2010 to April 2011. 

Table 17: Summary – Number of Patients that have been Processed Using the “e – Health System” (that 
includes both the e-Prescription and m-Health Systems) At BABAKAN SARI Community Health Center in 
Selected Months: April, July, October 2010, March 2011, and April 2011 

After the e-prescription and m-health systems implementation, users’ satisfaction evaluations 
based on questionnaires and focal group discussions have been conducted to all users 
(healthcare providers, administrators and managers). All of them have completed the 
evaluations. Some important results are as follows: 

1. The system is easy to use [90% users] 
2. The system has interesting appearance [90% users] 
3. The system has helped them in solving their tasks [100%]. 

However, only 70% of users responded that the input data process and searching of information 
are easy. Evaluation using the Survey Monkey web-based survey tool has been started, but not 
100% completed, although the temporary results showed similar trends. 

Dissemination Activities 

The PANACeA Safe Motherhood Program and Primary Health Care projects have conducted a 
special joint development and clinical implementation activities in a community health center 
(“Babakan Sari Community Health Center”, Bandung, Indonesia), since March 2010. The projects 
have also been developed and to be implemented at “Ibrahim Ajie Community Health Center”. 
Therefore, both our PHC Project and SMP Project have a number of opportunities to share the 
experience in the development, implementation and clinical applications. Domestic (national) 
and overseas (international) presentations or publications in different types of meetings, 
seminars, workshops and conferences have been conducted. Moreover, future dissemination 
activities (in seminars, meetings and conferences, as well as journals) have also been planned 
and anticipated. The dissemination activities have been organized on purpose by our 
organization, and in some cases they have been organized by the third party. In general, the 
objectives of our dissemination activities are as follows: 
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to promote the development and implementation of e-Health systems 
to promote the IDRC – PANACeA activities in e-health and lessons learnt 
to promote and disseminate our e-health systems development, implementation, and 
significant encouraging clinical experience (especially in mother and childcare, as well as 
mobile e-health) 
to promote e-health system developments and implementations for improving 
community healthcare in Indonesia 
to obtain further supports for sustainability of the e-health activities. 

 

 

Although technical information and supports have been parts of the project activities, the 
financial supports for conducting the dissemination activities have been obtained from various 
sources, namely: 

1. Fully funded by the PANACeA project 
2. Partially funded by the PANACeA project and other sources 
3. Fully funded by our organization (Biomedical Engineering Program, Institut Teknologi 
   Bandung) 
4. Funded by the third party (various sources outside the PANACeA project nor our 
   organization) 

Some selected completed dissemination activities are the following: 

1. Completed Domestic and International Dissemination Activities: 

 Med-e-Tel 2009, Luxembourg, 1 – 3 April 2009. *Our papers entitled “Internet and 
Mobile Phone – Based e-Health Systems for Outbreak Management and Safe 
Motherhood Program in Community Health Center Environment” and “Development 
of an integrated e-Prescription System with Adverse Drug Events Alert for 
Community Health Center in Indonesia” has been orally presented at the 
conference]. 
Ministry of Health of Indonesia invited us to orally deliver a presentation entitled 
“Development of e-Health and Telemedicine: Applications and Challenges in 
Enhancing Healthcare Services in Indonesia”. The presentation has been repeated in 
two successive dates, namely on 17 and 18 December 2010, for two different high 
rank personnel of the Ministry of Health. A very brief special presentation on e- 
Health for the Minister of Health was also conducted on the first day. 
ITU – D Meeting on m-Health, Tokyo (Japan), 10 – 11 March 2011. [Our presentation 
entitled “Development of Application Specific Telemedicine and e-Health Systems for 
Developing Countries” has been orally presented at the “International 
Telecommunication Union’s Meeting on m-Health”. The presentation was conducted 
on the 11 March afternoon, at the time when big earthquake and Tsunami hit Japan.] 
Special Meetings/Discussions with “Nokia Siemens Networks” for possible 
collaboration on the development of “Mobile e-Health Systems based on Mobile 
phone Networks”, have been conducted in Jakarta and Bandung in 2010. No real 
positive agreement has yet been achieved. 
Publication and distribution of promotional materials, in the forms of leaflets and 
bookmarks. They have been used to provide “flash information” about the project 
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activities and outcomes. Some examples are shown in the Appendix 23: Indonesia 
SMP Activities Selected Photo-documentation. 
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DESSIMINATION ACTIVITIES AND PLANS 

During the final PANACeA meeting held in Kuala Lumpur in April, SMP Team has designed a 
dissemination plan for the concluded SM Project. The following are the Team's drafted plan: 

Plans for Publication: 

The Team aims to submit at least one (1) peer-reviewed article to either International 
Telemedicine and e-health Journal, Journal of Telemedicine and Telecare, Mobile Health Journal 
and/or International Journal of Telemedicine and Applications. 

We also plan to submit at least one (1) non-peer reviewed article or case study to International 
Telehealth Magazines or Magazines (either online or physical publication), National Health 
Magazines, Newspapers, etc. 

The Team will also respond to e-health and m-health call to papers, and draft policy briefs for 
release to newspapers or share with local Department of Health. 

Targeted Number of Publication/s: 

We planned to produce one (1) combined (Philippines-Indonesia-Pakistan) article, and 
additional two (2) publications: one (1) national publication per country, and one (1) national 
newspaper article per country. 

List of Proposed Title/s: 

The Team have not yet agreed as to titles of articles however, we shall be guided with the 
following keywords in each of the article that we will be drafting: keywords: m-health, maternal 
and child health, SMS, clinical practice, development, health promotion and other related 
keywords. 

The drafted articles are hoped to be submitted to one or more of these Journal Publishers: 

International Telemedicine and e-health Journal; 
Journal of Telemedicine and Telecare, Mobile Health Journal; and/or 
International Journal of Telemedicine and Applications 

Also identified are BioMed Central, Med-e-tel, m-Health, WHO, Journal of Medical Information 
and Decision Making, m-Health Alliance, PLoS. We plan to send the articles to the Journal 
Publisher that has more readership or subscribers. 
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Estimated deadline for submission: 

We planned to have at least 1 article ready by July. The Philippines have submitted one non- 
peer reviewed article to National Geographic Daily News Online Edition: Safe Motherhood: 
Mobile Healthcare in the Philippines as part of Special Series by FrontlineSMS for National 
Geographic dated May 10, 2011. For reference, please click 
(http://newswatch.nationalgeographic.com/2011/05/10/safe-motherhood-mobile-healthcare- 
in-the-philippines/). 

Other draft articles particularly those to be submitted for peer-review shall be shared with 
Mentors for comments. Call to papers submission is dependent on the dates of institutions' 
invites. 

Plan for Policy Briefs 

Policy Briefs are important for ensuring public projects sustainability. They can be sent to 
national or local health offices, local government units, and the media or with other business 
institutions. We have requested during the meeting that we ask a copy of a format/strategy of 
policy brief or case study writing. 

Specifically, Indonesia has also submitted additional activities for the SMP dissemination plan. 
These activities are: 

 Round Table Discussion on “Health Innovation in Indonesia”, to be organized by “Mercy Corps 
Indonesia” in Jakarta, on 24 May 2011. (The event is expected to be attended by about 50 
attendees from various organizations in Indonesia). An invited short presentation on the 
“Development and Implementation Experience of the Mobile e-Health System” will be 
presented (3 staff members of BME – ITB). 
Two Short Summaries of Papers have been accepted for the “e-Health 2011” (Toronto, Canada), 
30 May – 2 June 2011. We decided not to attend the conference, since until the “last minute” no 
financial support was available. The authors and titles of the two short summaries are as 
follows: 
     -Health System for 
         Improving Recording & Reporting and Paperless Prescription in Developing Countries” 
     .F. Saligumba, “Development of 
         Mobile e-Health System for Supporting Mother and Child Program at Community 
         Healthcare Level,” 

IEEE Healthcom 2011, Columbia (MO, USA), 13 – 15 June 2011. A paper entitled “e-Health for 
Improving Community Healthcare: Encouraging Clinical Experience of Simple e-Prescription 
System and m-Health System Development for Mother and Childcare” has been accepted for 
the IEEE sponsored international conference. A four page paper, a short Flash Power Point 
Presentation, and a Poster have been prepared for the conference. The paper consists of the 
developments and achievements of the “PHC Project” and the “SMP Project”. 
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 Journal: We also received an email invitation to expand/re-write our accepted paper for the 
“Journal of eHealth Technology and Application” (expected publication September – October 
2011) 

As the follow-up actions of the two day meetings organized by the Ministry of Health of 
Indonesia (Jakarta, 17 – 18 December 2010), further meetings on the e-Health Systems 
Developments and Implementations have been prepared. The presentations have been 
prepared for a one day meeting and will be organized during the year of 2011. 

At least one more presentation on the Development and Clinical Experience of the “SMP 
Project” will be prepared and presented at the national meeting/conference in 2011. We also 
plan to publish one more paper on the development and clinical experience of our “SMP Mobile 
e-Health System” for future International Conference (namely: the “IEEE TENCON”, Bali 
November 2011). 

Publication and distribution of promotional materials, in the forms of leaflets, posters, standing 
banners and bookmarks. They will be used to provide “flash information” about the project 
activities and outcomes. According to our previous experience, they are effective enough for 
achieving the expected objectives. 
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CONCLUSION: 

The project was successfully implemented and worked successfully in three countries except for 
the few challenges which are mostly due to natural calamities or due to the international 
security situations in the region like Pakistan. Indonesia Team reported that the “e-Health 
system with integrated e-prescription for community healthcare” has been successfully 
developed and clinically implemented in “Babakan Sari CHC (Bandung, Indonesia)” since March 
2010. After more than 12 months of clinical experience, the following encouraging results have 
been achieved: a monthly number of patients is between 2500 to 3100 patients; not less than 
37,800 patients have been successfully processed, with total registered number of patients = 
16,053. It has been found that less number of adverse drug event cases was found and the 
healthcare providers have more “medication error awareness”. Moreover, they received 
encouraging positive comments and found a number of advantages, especially in reducing 
registered patients’ data retrieval time, improved prescribing process during medical 
examination, and much reduced time in reports generation. 

All the health workers involved in the study of the three project sites greatly appreciated the 
project. In Pakistan, during the project implementation, various officials have requested that the 
project be implemented in other areas, like in the case of the Midwifery Program Coordinator. 
Many other officials of health departments of the three countries have requested for project 
replication for improving safe motherhood indicators in the areas where they really are in need 
of such useful intervention. 

From the preliminary clinical implementation of the mobile e-health system in the 3 areas, the 
following outcomes can be noted: the m-health system can be implemented in “stand alone PC- 
based system” or in “an integrated LAN with the previously developed electronic health record 
system. In any cases, the m-health system has successfully shown its capability in conducting 
different operating modes whether using FrontlineSMS, FrontlineSMS and OpenMRS or 
GAMMU software programs. Therefore, it has shown its full support in implementing the Safe 
Motherhood Program activities. 

Further benefits are expected for future use of the data base in pharmacological, safe 
motherhood and other research activities that use more of health reminders like SMS. We have 
found that an attractive new m-health application area in “e-IMCI” (Electronic Integrated 
Management of Childhood Illness) or TB-DOTS Program, for example have received significant 
interests from the healthcare providers in various community health centers in the three 
countries. Initial development activities of the e-IMCT in Indonesia, for example, are under way. 

When the ICT-based e-health systems (that include the m-health system for SMP) could be 
implemented in more and more community health centers in the three countries, it is expected 
that in the long run, the Safe Motherhood Program will be gradually (but significantly) 
improved. Therefore, they are expected to significantly contribute towards achieving the MDGs, 
especially in improving mother and child healthcare services in Philippines, Indonesia and 
Pakistan. 
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APPENDICES: 

Appendix 1: Basic Operating Manual FrontlineSMS Admin Level 1 
Appendix 2: Survey Gathering using FrontlineSMS Program on your Mobile Phone Manual 
Appendix 3: FrontlineSMS Field Beta-Testing Photo-documentation 
Appendix 4: FrontlineSMS Advanced Training Course 
Appendix 5: Sets of Messages for FrontlineSMS Ligtas Buntis 
Appendix 6: Safe Motherhood Health Education Needs Assessment Survey Instrument Filipino and 
English 
Appendix 7: SM Health Education Needs Assessment Survey Result 
Appendix 8: Safe motherhood SMS Health Promotion Post-implementation Survey Instrument 
Appendix 9: Assessment of LHW Routine working and its Focus 
Appendix 10: Mapping of Public & Private EMOC facilities in District Mardan with their contact numbers 
and addresses 
Appendix 11: List of different communication Companies and its coverage 
Appendix 12: Short-listed Safe Motherhood Indicators 
Appendix 13: E-readiness Assessment Report in RHC Takht Bhai 
Appendix 14: Short-listed Health Messages 
Appendix 15: Computer Literacy Survey Questionnaire and Data Analysis Report of Computer Literacy 
Survey 
Appendix 16: Cellular Phone Survey Questionnaire and Data Analysis Report of Cellular Survey 
Appendix 17: Result of Pre-implementation Survey Form in URDU 
Appendix 18: Project Implementation Report 
Appendix 19: Activities Plan – Pakistan (February 2010– July 2010 
Appendix 20: FrontlineSMS Registration Forms in English and URDU 
Appendix 21: Antenatal Health Messages in URDU & Postnatal Health Messages in URDU 
Appendix 22: Agreement with RHC Takht Bhai In-charge and LHW 
Appendix 23: Indonesia SMP Activities Selected Photo-Documentation 
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