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1 ABSTRACT 
 
This project explored m-Health in government hospitals/health centres in the Commonwealth of Dominica, 
Dominican Republic, St. Kitts-Nevis (2 sites), and St. Lucia by introducing and evaluating a user friendly 
information and communications technology (ICT) and infrastructure (previously demonstrated in the 
LeaRN project). Through ENACQKT it was anticipated that an increased exposure and uptake to mobile 
health and electronically accessible health information via mobile and wireless enabled devices provided to 
nurses in five Caribbean sites would not only improve quality of worklife and care but would contribute to an 
evidence informed approach to national/regional health informatics inclusive of mobile devices for health 
care providers. Essentially we undertook to consider the health and ICT relationship in socio-technical 
terms, considering social (individual and institutional) aspects of the technological intervention.  
 
The project team was comprised by island based technical and research dyads which worked closely to 
support the optimization of the network and device uptake, collect and analyze data, and provide near real 
time feedback and adjustments in the field. The technical leads deployed handheld devices (PDAs) and co-
constructed, maintained, and maximized wireless networks (PDA2W) within existing health campuses. The 
researchers undertook environmental scans, key informant interviews, surveys, work/life studies, time-
motion studies, as well as lead numerous training and sensitization sessions.  
 
All though the intention was for parallel sub-projects at each site, this quickly proved unachievable due to 
variable readiness of each agency, individual nurses, and the core team strengths. However, by the end of 
the project all partners had achieved the minimal standard intended with deployment, training, and 
operational-ity of PDA2W. Across the life of this project, our efforts were to meet participants and agencies 
‘where they were at’ in terms of technologies and training; hence, the divergence in extent, pace, and path 
of roll out for each site. Additionally, as select sites progressed more quickly, it became possible to 
undertake customization (i.e., Simulation Model) and/or expansion (i.e., community based offerings), 
thereby allowing the social and technical to be brought together more harmoniously.  
 
Overall the nurse participants and their agencies were highly receptive and innovative in their 
implementation and challenging of the utility and potentials of the PDA2W. They exceeded the intended 
uses of basic health information transfer, health teaching, and remote monitoring, by such applications as 
scheduling, timed reminder alerts (for medications or patient monitoring), and community outreach. 
Although technology evolved during the course of the project with near ubiquity of smart phones and more 
intuitive devices (e.g. iPad™), we continually attempted to update the sites with such tools; however, this 
was always done within the context of PDA2W augmentation (rather than devices for devices’ sake!). In the 
last phase, the opportunity arose to introduce a hi-fidelity mannequin in one site using the created wireless 
environment further exemplifying the extent of uptake, embedded-ness, and potential futures of mHealth. 
The indelible mark of this project will not be the tools but the cultural change of providers and agencies with 
concomitant expectations to preserve and progress in m-enabled health care for their patients and 
communities.  
 
 
 
KEYWORDS   Personal Digital Assistants (PDAs), Remote Monitoring, Hi-Fidelity Simulation, Socio-
technical, Sustainability, Caribbean and Latin America 
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2 RESEARCH PROBLEM & OBJECTIVES 
2.1  Rationale 
 
The ENACQKT project was launched at a time when information and communication 
technologies [ICTs] (such as m-Health) in health care was emerging and being rigorously  
debated – often in the context of developed settings. The team recognized the imperative to 
introduce, integrate, and embed ICTs within the health care systems in developing contexts; 
hence, five Caribbean countries were selected. Our team was a combination of academic 
researchers from the University of Saskatchewan in partnership with     Caribbean on-island 
collaborators. Our initial research problem focused on determining the role(s) and impact(s) 
of innovative ICTs such as a personal digital assistant (PDA) to wireless (PDA2W) in 
enhancing clinical practice and patient care through access to relevant health care 
information (ICT-mediated) within select public hospitals. Essentially the system included 
creating a wireless intranet system within each hospital with handheld devices enabled to 
connect to the system. 
 
Based on local priorities, our project considered places, people, and potentials in the 
rationale. Places included the decision to conduct the work within the public health system 
agencies in each of the participating Caribbean islands. This decision was based on both the 
perceived need to engage policy/decision makers in the ICTs for health early on and the 
opportunity to strengthen the institutional health sector. People included a focus on the target 
group of health providers as direct participants and their patients, co-workers, and the health 
system team as indirect participants. Potentials reflected the key areas for integration of the 
ICTs to enhance nursing’s presence and capacities for quality care.  
 
The project initially focused on the opportunity to introduce ICTs in a manner which would 
embed and integrate the technologies into clinical practice and clinical knowledge transfer 
and address local priorities. It considered the social and the technological equally at all 
stages. As the project developed it became apparent that the participants were seeking 
quality in care and evidence-informed practice, hence there was an emergent focus on 
capacity development.  
 
2.2 Purpose & Objectives: Revisited  
 
OVERALL (GENERAL) OBJECTIVE 
The project’s overall objective was to assess the role and impact of innovative ICTs such as 
PDA2W in enhancing clinical practice and patient care through access to relevant health care 
information and evidence (ICT-mediated) within select public hospitals in the five Caribbean 
countries (i.e., Barbados, Dominica, Dominican Republic, St. Lucia, St. Kitts-Nevis).  
 
SPECIFIC OBJECTIVES 
 
Objective #1 To demonstrate and analyze the use of the PDA2W system and integrated 
applications in enhancing quality patient care for identified specific conditions (i.e., diabetes; 
hypertension; HIV/AIDS) based on regional protocols and standards.  

PLACES 
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This objective was both a critical and time consuming aspect of the project as it was imperative to 
introduce ICTs in a safe and user-friendly manner, yet with intentionality/focus. It was apparent that, 
although the specific conditions outlined in the project proposal were relevant, they were nested 
within a broader need for evidence informed/evidence based resources and approaches for patient 
care. This amendment to the original objective (see amended objective below) strengthened our 
approach and aligned our efforts with regional and global directions towards best practices and 
establishing clinical practice guidelines.  
 
In meeting this objective the team focused on building and deploying a baseline infrastructure 
(PDA2W) and program (software applications) and then augmented with specific requests related to 
practices and challenges on each island. So, although all participants received the core palette of 
programs, only a select few received augmentation programs (such as software for maternal child 
care; surgical care). This objective was met or exceeded relatively early in the project. As a result we 
amended this objective to broaden the scope as follows:  
 
Objective #1(Amended) To demonstrate and analyze the use of the PDA2W system and integrated 
applications in enhancing quality patient care through access to EVIDENCE INFORMED/EVIDENCE 
BASED resources in concert with regional protocols and standards.  
 
This specific objective was met at a high level. There was a significant integration of the PDA2W 
system in enabling the nurses to access evidence resources for patient care, nursing competencies, 
and development of nursing care procedures and protocols. The value of the system in catalyzing an 
evidence based culture was noted by many of the nurses and administrators throughout the islands.  
 
Objective #2 To research and build capacity of the end-users (i.e., nurses; student nurses) with the 
PDA2W network to facilitate its appropriation and contributions to quality of care and quality of work 
life through applications and technology including podcasting, NurseONE, and ongoing training 
monitoring. 
 
This objective was most critical to innovation and sustainability of the ENACQKT project and it was 
an iterative, action oriented driver. As the research was conducted, analyzed, and knowledge 
translation occurred, the goal was to maximize the utility of the infrastructure. The IDRC approach to 
respond to emerging technologies allowed the shifting from a PDA only model to use of iPad ™ and 
hi-fidelity patient simulators. Each tool or element added was carefully aligned with the training needs 
and preferred futures of the participating sites. Knowledge exchange between nurses and across the 
health care team was revealed as a foundational competency to be nurtured and fostered, through 
approaches like podcasting and networking. This objective as amended to extend beyond the 
PDA2W network and explore potentials of 3G/4G environments which emerged (i.e., technological 
and infrastructure advancements) during the ENACQKT project. 
 
Recognizing the imperative of research informing capacity building enabled this objective to be 
addressed. NurseONE (Canadian Nurses Association’s knowledge portal – www.nurseone.ca) was a 
catalyst to accessing current evidence on quality care and clinical practice as well as continuous 
learning resources. Within the IDRC’s applied research mandate, we adjusted the palette of 
interventions and monitored progress towards achieving the original objective and extending intents 
to be inclusive of emerging 3G/4G capacities (i.e., smartphones; iPad). 

PEOPLE 
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This objective was essentially about potentials - putting the tools into action and 
responding to emerging trends to move towards preferred futures. There were significant 
strides made toward achieving this objective. Overall the project efforts impacted on the 
quality of worklife and care from the perspectives of the nurse participants. Notably this 
objective was reflected in the responsiveness and accountability of the project with 
respect to putting the right tools in the right environments at the right time. The project 
respected the uniqueness and readiness of various sites and providers in order to 
achieve this objective and remain relevant and reasonable for each participating site.  
 
Objective #3 To develop a model aimed at local and regional policy and decision 
makers based on the findings from Objectives #1 and #2, that demonstrates and 
facilitates integration of ICTs across the spectrum from Point of Care to Health 
Information Management Systems (HIMS) within the Caribbean context.  
 
This objective was the most difficult to achieve because of the wide range of end users, 
policy/decision makers, and external pressures (i.e., business case models). Our 
research occurred as ICTs in health and HIMS became topical if not trendy. Despite 
significant dialogue there was a lack of concomitant action until the project’s final year. 
We were privileged to be included at many official tables, workshops, and focus groups 
considering formative aspects of HIMS and ICTs for health. Our greatest contribution 
was in successfully operationalizing a demonstration showcasing possibilities but 
generating discussion and interest. As a result of this scenario and our own capacities/ 
limitations, we recognized that the objective was more about elucidating promising 
practices on m-Health initiatives to bring attention to the topic and encourage local 
solutions for local challenges. Hence we proposed and aligned with the following: 
 
Objective #3 (Amended)  To assemble promising practices at the local and regional 
policy and decision maker level respecting findings from Objectives #1 and #2 that 
demonstrate and facilitate integration of m-health initiatives across the spectrum from 
Point of Care to HIMS  within the Caribbean context.  
 
Although we did not fully meet this objective, our partners have gained skills and voice in 
these dialogues. Partners now serve on health informatics committees, advocate for 
changes in use of technologies, and challenge the status quo in the use (or non-use) of 
ICTs across the spectrum.  
 
2.3  Purpose and Objectives: Unanticipated  
 
During the project, unexpected efficiencies occurred and outlier opportunities presented 
which, when discussed with IDRC, appeared achievable within the ENACQKT project 
scope and budget. Extension of the project (and equipment) to select community 
experiences within St Kitts-Nevis and Dominica, upgrading of equipment to all sites, and 
introduction of hi-fidelity simulation in St Lucia. Our project team was approached by a 
medical college in Antigua and PAHO in an ‘expert’ role of on the potential for PDAs and 
similar technologies for health care 

POTENTIALS 
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3 METHODOLOGY 
3.1 Historical and Conceptual Overview 
The ENACQKT project is informed by its pre-cursor project (LEARN) which explored the uptake and 
utilization of PDAs and a palette of software resources by nurses in select Caribbean sites. This study 
provided insights into the appetite of nurses to use ICTs in accessing and sharing health information with 
patients and across the health care team.  

The conceptual framework for this study (see Diagram 1) remained valid throughout the project depicting 
the relationships and dynamics of key project elements – technology and people, development and policy. 
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Diagram 1. ENACQKT Project Conceptual Framework.  
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3.2   Research Design 

The research design was community based participatory action research which monitored, facilitated, and 
evaluated the introduction of ICTs in select health care settings. In accordance with Stoecker’s (2009) 
initiator model, the research team focused on mobilizing the target population/community around the 
potential change/challenge of uptake and embedding of technologies for quality care and knowledge 
exchange. The design included a dynamic, cyclical process (Diagram 2) which intertwined training, 
technology introduction/augmentation, and monitoring & evaluation in each of the critical project 
activities (to be described in Section 4).   

 

 

Diagram 2. Iterative Research Design 

3.3 Data Collection & Analysis   

TOOLS 

The main research methods were a mixture of quantitative and qualitative approaches, purposefully 
undertaken to capture both empirical and theoretical aspects. Each tool is briefly described herein.  

1. Environmental Scan:  The research team conducted an environmental scan of ICTs in health and HIMS 
within the participating countries and across the Caribbean. The environmental scan used the STEEP1 
technique in order to gather baseline and ongoing situational data. This tool included document 
reviews, as well as perceptions and preferred futures of users, on-island research dyad members, and 
decision-makers. Please see Appendix One for a template example.  
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2. Quality of Work Life and Care (QoWLC) and Clinical Practices Pathways Assessments (CPPA): The 
QoWLC tool is an extensively used instrument which considers demographics, situational analysis, and 
role perceptions for nurses in Canada. In this study, we considered the QoWLC tool as a pre/post 
instrument which would gauge the effects of introducing the PDA2W system on the individual nurses’ 
perceptions of QoWLC across the project duration. Please see Appendix Two for a copy of the 
instrument. An additional quality of care tool, the CPPA was undertaken in one site. This instrument 
uses guided flow diagrams to visually depict one or more clinical pathways.  

3. Work Sampling Studies: One of the anticipated benefits of the deployment and stabilization of the 
PDA2W system was to increase efficiencies and safety in care through access to information. Through 
work sampling (in lieu of ‘time and motion’ studies as described in Van de Werf et al, 2009; Hendrich et 
al, 2008), it is possible to use such findings to evaluate changes in health institutions related to systems 
deployed (Yen et al, 2009). Work-sampling is often used in pharmacy studies that document baseline 
work load activities, or that compare work load activities under different conditions (Finkler et al., 1993). 
Four or five data collection points were conducted on each island (See Appendix Three for examples) 
in which both study and comparison groups were tested across time.  Our strategy was to use each 
individual participant as their own reference point (so the individual’s performance was compared only 
to his/her prior performance).  

 
4. e-HEALS and Computer Anxiety Tests: As part of the baseline portfolio, these two tools were used with 

each participant to ascertain the level of confidence and use of the Internet as a health resource (See 
Appendix Four) and computer usage (See Appendix Five). Use of the Internet increases availability of 
health information for both providers and patients, so the technology and, more importantly, the 
appropriate use of technology to gain access to information were seen as critical throughout this study. 
Over 95% of participants participated in the Computer Anxiety Tests as described by Cohen and 
Waugh (1989) (pre-test only), whereas approximately one-quarter participated in the e-HEALS 
(pre/post-test). 

 
5. Key Informant/Focus Groups: The team used directed and lead four sets of small group interviews at 

various points of the research (i.e., environmental scan; annual meetings; podcasting development). 
One set focused on interviews with decision makers in each site; two focused on the participants and 
research team members respecting their involvements and experiences with the project; the final was 
more eclectic including clients, participants, and administrators on 2 islands. These activities were 
especially useful in determining needs, challenges, and potential innovations across the life of the 
project. It also included speaking with clients at various times about their perceptions of the 
contributions of technologies to their care environments. This approach to inclusion of patients was 
found to be more acceptable and achievable than the originally intended patient satisfaction surveys 
which challenged the research team with respect to literacy and cultural interpretation.  

 
6. Brief Notes and Feedback Forum: The nurse participants were invited on a quarterly basis during the 

last 2 years to provide comments and/or feedback through emails directed to the Principal Investigator. 
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Although originally the feedback was to be directed to the on-island researcher, the participants 
preferred to submit to the Principal Investigator for personal reasons (citing confidentiality, and fear of 
repercussions for their comments). The intent of this instrument was to provide continuous, near real 
time feedback regarding the project, generally, and technologies, specifically, from the participants. 
This tool was variably contributed to by the nurses, with some (approximately 15) using the opportunity 
to give continuous feedback and others more situationally or incidentally (i.e., with a concern or 
suggestion). The information provided through the brief notes and feedback forum was used as 
real/near real time constructive direction for the research team. As appropriate the comments were 
shared with the on island researcher or technical personnel to assist them in responding to needs and 
perceptions of the participants. The notes were reviewed thematically in order to determine trends and 
identify emerging opportunities from the perspectives of the nurses.  

 
ANALYSIS AND STATUS  
 
A general comment about analysis was the lack of experience and confidence of the participating team 
members to undertake analysis. As a result, this step defaulted almost exclusively to the Principal 
Investigator. In the future it is imperative that training of the research team members in the area of data 
analysis be initiated early in the project.  
 
1. Environmental Scan:  Initially, the research team created mini-case overviews for each of the islands 

based on the templates and document reviews. Unfortunately much of the information was incomplete, 
unavailable, or inconsistent which limited the value of these overviews (however, they will continue to 
inform ongoing publications). Additionally, the intention to make cross-island comparisons became 
complex and non-contributory due to the often generic and early stage content of documents provided. 
Within the exercise, there was creation of headlines for each island by the participants and key 
informants which provided a rich data contribution.   
 

2. QoWLC and CPPA: For this research, our interest was limited to 7 questions related to QoWLC and 
technologies. The analysis was achieved through use of a statistical package. This data set ended 
(intentionally) before the full implementation of iPad™ and hi-fidelity technologies, as these 
augmentations were anticipated to potentially alter the original intent of the tool and to minimize 
potential influences related to individuation of the project on the various islands. In this study a health 
informatics inclusive CPPA for hypertension was sought. The tentative diagram was presented to 
clinical managers at the site for review and revision on 2 occasions. Although interesting as a process, 
the overall impact of this output was questionable given the amount of effort required.  

 
3. Work Sampling Studies: The analysis of the work sampling data was essentially descriptive statistics 

calculations. Our initial intention was to use the results of the work sampling as a surrogate indicator for 
time/resource economies related to the introduction of ICTs. However, work sampling is not as 
extensive as traditional ‘time-motion studies’ or continuous observation because fewer observations 
are made; hence, our results must be interpreted within the cross-sectional context in which they were 
obtained.  
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4. e-HEALS and Computer Anxiety Tests: The analysis of these tools was statistical computation. The 

results of the Computer Anxiety test were correlated to self-reported personal experience with 
computers in order to compare to prior reports.  

 
5. Key Informant/Focus Groups: This data was analyzed using thematic analysis and word frequency 

analysis. This method was a very familiar one for the participating agencies and partners thus lending 
to a richness and depth of insights and insider perspectives.  

 
6. Brief Notes and Feedback Forum: This data was analyzed using thematic analysis and word frequency 

analysis. Both the Key Informant/Focus Groups and Brief Notes & Feedback Forum trialed the WEFT 
QDA – an online, open source data analysis tool (http://www.pressure.to/qda/). 

 
3.4  Recruitment & Ethical Considerations  

In total, the study involved 254 nurses and 23 nursing students (assigned to study or comparison groups), 
as voluntary participants. Over 95% of the participants were female. The combination of practising and pre-
service participants allowed consideration of intergenerational practice, knowledge, and ICT competencies. 
Nursing participants worked/studied at one of the selected public institutions. General information sessions 
were held at each site during which the ENACQKT project was described, questions taken, and all nurses 
were invited to participate. From those deciding to participate, based on available resource, random 
selection followed by a random assignment to either the study or comparative group was conducted. All 
participants were required to sign an informed consent, but were assured that withdrawal from the study 
would not lead to any repercussions.  

Research ethics was sought and received through the University of Saskatchewan Behavioral Research 
Ethics Board as the de facto ethics approval body. The lack of a research ethics review process in the 
participating institutions combined with the overall level of understanding research ethics was a consistent 
theme and identified opportunity for future development. We acknowledged the complexity of ethics in 
participatory methods and international contexts and strove for transparency and rigour.  
  

http://www.pressure.to/qda/
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4 Project Activities 
4.1  Design & Redesign   
The ENACQKT proposal was co-designed with input from representatives of each of the participating sites 
and the core Canadian team representing the University of Saskatchewan, with creation of researcher-
technician dyads to conduct, support, and advise in all sites and at all stages of the research. These teams 
were instrumental in guiding the project and maintaining linkages to the entire team. Through annual 
meetings, sub-working group meetings, and individual consultations these team members ensured 
realization of the objectives and, more importantly, identified emerging opportunities, gaps, and potentials 
throughout the project’s life. Through these processes, the ENACQKT project focused and responded to 
local priorities, envisioned as facilitating the project’s progress and catalyzing its future sustainability.  

At the planning stage we had intended to work with two identifiable marginalized/isolated communities (i.e., 
isolated clinics in Carib reserve - Anderson and Saliba). Unfortunately, the capacity to participate in the 
project was not present on the Carib Reserve, so our efforts in this were more on community application 
possibilities.  

4.2 Engagement & Team Building  
Engaging and retaining research and technical consultants on each island was a critical project component. 
Many of the initial team members were either known to the Principal Investigator or recommended by the 
agency on the participating island. Initially the team included a consultant to manage select activities across 
the islands, but this model did not yield the intended outcomes. In one instance, there was turnover of 
these consultants on a frequent basis. We also recognized merit if the technical consultant was NOT 
directly affiliated with the agency (i.e., an employee) as in such instances the ENACQKT project work 
appeared to be dealt with less consistently. Further, the most consistently voiced concerned regarding the 
research team was the “perception of disconnect between the technical personnel and the participants” due 
to perceived unnecessary technical delays and inconsistent coverage in some sites. Despite these 
shortcomings, in retrospect, the island-based dyad model was a strength of the project, when and if the 
individuals worked collaboratively.  

Another strength of the project was the inter-disciplinary membership of the core team and partners on the 
islands. This success lead us to question whether it might have been more appropriate to have approached 
our sampling as inter-disciplinary rather than nursing participants only. The argument made in favour of this 
alternative model was informed by the current trends toward inter-disciplinary education models, potential 
team efficiencies, and enhanced care team communications.  

The integration of these teams across islands did not occur at the level that might have been possible and 
might have contributed to another dimension of sustainability. Although these individuals had opportunities 
to meet on an annual basis, they were often distracted, otherwise engaged, and, in some cases, unable to 
attend.  

One of the most difficult aspects of the project at the onset was in the negotiation and management of 
contracts for the core team members. The complexities and challenges across the multiple sites and 
jurisdictions, at times, were detractions to project efforts.  
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A significant amount of time and resources were spent on building a relationship with each site at provider 
through administration to decision maker levels. This approach was important to for three main reasons: a) 
to gain entry and access; b) to invite participation of the agency and decision makers in meeting project 
requirements; and c) to identify and embed research/technical team members with the participants and 
agencies. We established an agency and government point person in each site, which proved invaluable 
over the course of the project.                     

4.3 Training and Professional Development 

The ENACQKT project considered and strove to maximize the project related technology and resources 
through education and training. A significant amount of time and resources were spent training research 
and technical team members, participants, and strategic partners. 
 
TRAINING 

 
At the start of the project, the project team learned the intricacies of adult pedagogy, 
introducing technologies, embedding outcomes mapping (see Section 4.5), and using the 
specific programs & products. We recognized and emphasized that the participants were 
very accustomed to ‘tools’ for health care, so our philosophy was to place this tool in the 
same category as the newest intravenous pump or needle delivery system – making it a 
‘toolkit’ addition. The core team developed proficiencies in the operational aspects of the 
equipment through continuous training and peer support. This training was not about the 

clinical applications or the applications as much as it was about function and support.  
 
Two key training components were undertaken with the participant cohorts. First, once the initial cohort was 
selected there was a ½ to full day training session provided. This range was necessitated as in one site 
there was a significant need to teach basic keyboarding and equipment operations. During these sessions 
we walked the participants from features to futures with the PDA2W system (which was in its infancy 
stage). This was a hands-on, real time session lead by the core team. Second, our model was a train the 
trainer design in which the initial group would train the next group, and so on. Prior to the entry of the 
second group of PDA recipients, we met with the initial cohort to speak about this training approach. The 
participants were not comfortable at that point taking the lead role, but preferred to assume a support 
(mentor) role. We adjusted to accommodate this request and, although we intended to formalize the train 
the trainer aspect (including development of a module for training), it became apparent that an informal 
peer to peer support approach was preferred and occurred spontaneously.  Future entrants were absorbed 
and co-trained by the on-island researcher and current participants, thereby removing the need for formal 
training sessions.  
 
In 2005, the New Oxford Dictionary identified ‘podcast’ as the word of the year (Skibia, 2006). Podcasting is 
defined as a new audio medium that allows individuals to subscribe to, store, and consume audio content 
at their choice of time and place (Cochrane, 2005). The opportunity was seen for podcasts (audio) and/or 
vodcasts (audio/visual) could provide updates on the latest evidence-based practices (Campbell, 2005), 
provide information on a specific issue (Kadel, 2006), or stimulate critical thinking (Kaplan-Leiserson, 2005) 
within and amongst the ENACQKT partners. Training on podcasting/vodcasting was offered for the core 
team and with select participants (24 nurses). The intent was to train these individuals to become familiar 
with these audio/visual tools for education, training, and knowledge exchange. Unfortunately the 
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participants preferred our core team to create the podcasts rather than to self-generate these valuable 
health information and knowledge exchange gems themselves.  
 
The need for building capacities and expertise in research was evident and self-identified by the core team 
members. Due to their varying interests, experiences, and capacities, ad hoc training was provided to core 
team members on research methods and publication.  
 
Additionally, the team from St. Lucia became highly engaged in the project and traveled to Saskatchewan 
to participate in training and development related to simulation devices and wireless 
applications  offered jointly through the University of Saskatchewan and the Regina 
Qu'Appelle Health Region (RQHR). This training included sharing experiences with the 
use of iPad™ and the emerging program for hi-fidelity simulation mannequins. The time on 
ground in Saskatchewan lead to sharing of protocols, policies, and training strategies 
which have translated into a new role being created in St. Lucia known as Clinical 
Resource Nurses. These eleven nurses are charged with ongoing education and training 
of staff nurses as well as protocol development on their respective units, modeled on the 
Clinical Nurse Educators in the RQHR.  
 
Training on the hi-fidelity simulation mannequin was led by the Principal Investigator in a series of mini-
workshops and hands-on demonstrations. These sessions were held as 2 to 4 hour learning opportunities 
inclusive of case presentations. Sessions were offered for the newly created simulation team, ENACQKT 
participants, inter-disciplinary health professions team, and partnering agencies (i.e., Nursing School) 
Training manuals were developed by the on-island researcher subsequent to these formal sessions.  

PROFESSIONAL DEVELOPMENT  
 
The focus on enhancing professional development of the participants was recognized as important given 
the identified gaps in available information and resources for the provision of quality evidence-informed 
care.  Our interest was in utilizing the PDA2W infrastructure and tools to address these gaps. The first 
hurdle was in addressing the varying levels of health informatics skills and competencies of the participants 
(see earlier comments on training). The second hurdle was to stimulate an interest in professional 
development using technology. This was perceived difficult by many participants who found they lacked 
time and opportunity to explore, experience, and learn this type of non-traditional approach.  In order to 
address this latter concern, in June 2009, we introduced NurseONE/INF-Fusion™, which is the Canadian 
Nurses Association’s portal (www.nurseone.ca). NurseONE is a personalized, interactive web-based 
resource that provides nurses across Canada with a gateway through which they can access resources to 
support nurses in delivering effective, evidence-based care and to enhance their clinical and professional 
expertise. This portal provided access to over 1000 full-text journals, 600 e-books, and a range of 
resources and databases for practicing nurses. It should be noted that the Canadian Nurses Association 
took steps to increase access to contextually and linguistically relevant resources for our participants.   

 
In terms of furthering the professional development component, the ENACQKT 
team often interacted with members and executive of the Caribbean Nurses 
Organization, inviting these important stakeholders to annual and on-island 
meetings. At one site the participants lobbied the professional body to build 
requirements and directives for health informatics training and competencies.  

http://www.nurseone.ca/
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In the project design, the research team members were not expected to be clinical experts, however, our 
experience soon became clear that those with health care backgrounds were generally more successful in 
engaging the participants and in sustaining their interest. Through this project, participants were exposed to 
a number of education and training opportunities related to technologies, clinical practices, and professional 
development. Although we strove to offer innovations such as podcasts/vodcasts, electronic knowledge 
exchange activities, and website access to resources and educational opportunities, the level of uptake 
was highly individualistic. There were difficulties with the visual aspects of reading materials and resources 
on the small screen of the PDAs; hence, many chose to use the project provided desktop computer to see 
materials in larger, more appealing formats. Also, the participants expressed concern in the navigation to 
and within resources on NurseONE. This was attributed primarily to their limited exposure to evidence in 
electronic formats according to feedback given in focus groups and secondarily related to the overwhelming 
amount of evidence that either confused or ‘lost them’ in the process.  

4.4  Deployment/Augmentation  
This was a critical phase in ensuring the balance of the social and technical aspects of this research. 
Necessarily at times, one dimension may assume a greater presence, however, there were efforts to 
ensure that the project overall was balanced. 

PDA2W: HARDWARE  

The building of the PDA2W systems was a systematic and iterative process which was highly individualized 
to each site. Initial determination of the PDA2W baseline requirements included a consideration of potential 
compatibilities and capacities of wireless routers and peripherals within targeted units as well as 
identification of technical constraints (see Diagram 3A).  Early augmentation efforts (i.e., additional routers; 
omni-directional antennae) were required to address system stability and coverage due to the retro-fitting of 
the PDA2W systems within existing spaces. We also used both English and Spanish based operating 
systems.                                                                                                                                                                                                                                                 

 

Diagram 3A. PDA2W Network Schematic - Generic 
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This activity demonstrated the functionality and stability of wireless transmission capacity within select 
hospital environments. The technical team members worked collaboratively to test, troubleshoot,                      
and maintain the PDA2W network. Wireless stability in the initial phases was highly unpredictable and 
required multiple interventions and ‘patches’. Even at the conclusion of the project there remained 
‘unreachable’ wards or areas within the various campuses, which quite simply were due to the retrofitting 
nature of this effort (see Diagram 3B for expanded schematic exemplar) 
 

 
 
  Diagram 3B: Detailed Schematic – Site Specific 
 

Windows Mobile™-based PDAs (i.e., Hewlett Packard IPAQ) were sourced, pre-configured, 
and deployed. Both English and Spanish versions were acquired to best meet the language 
needs of our participants. In order to maximize space on the PDAs and to maintain 
consistency (but not discourage ownership/customization), SD cards were provided for larger 
programs or personal content in response to an issue with PDA malfunctions (manufacturer 
recommended adding the SD care to reduce battery consumption).  

In addition, each agency was provided with access to a desktop computer which was internet ready and 
contained the same software as available on the PDAs. This was essential and ethical to ensuring that all 
nurses had access to care guidelines, health information, and professional development resources.  

Near the midpoint of the project, it became obvious that an enabling environment for such technologies in 
health care was emerging. We likened our context to the move from an ‘infancy’ to energetic/active ‘youth’ 
phase in which we could fully participate. As 3g and 4g environments became ubiquitous the project 
provided iPads™ and associated applications to the English speaking sites in the Spring of 2011 for the 
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purposes of health literacy (patient) and continuing education (participants). The intention was to foster a 
‘HEALTH INFORMATION IS HEALTH CARE’ philosophy over the last few months of the project.  
 
PDA2W: SOFTWARE  
 

 Basic programs such as Adobe Reader™, Archimedes™ and Diagnosaurus™ 
were pre-installed to assist the participants. We referred extensively for these 
free resources to http://library.uchc.ecu/pda for ongoing augmentation to the 
baseline software package, as well as focus group feedback, research findings, 
and agency/unit requirements (eg. obstetrics/midwifery). As the software palette 
was selected a core package from Lippincott was selected including RNotes®; 

Manual of Nursing Practice and Procedures® ; Nursing Drug Handbook®; Taber’s Medical Dictionary®; 
and Manual of Nursing Diagnosis® plus a 5 Minute Consult® program. This base package included a 
number of medical calculators and measurement tools as well as evidence update programs. In the latter 
stages of the project, participants were adding programs independently, most notably from sites such as 
www.studentdoc.com/free-pda-medical-software.html and www.epocrates.com  
 
 
 
 
 
 
 
 
 
 
The software associated with the iPad™ implementation was designed to be care unit specific (i.e., 
emergency, obstetrics, pediatrics). The rationale for this approach was the intention of using these devices 
for patient and care provider information exchange. The programs varied from Anatomy to Surgical 
Procedures in Pictures; from Operating Room Tray Preparation to Physical Assessment Tools. The 
participants indicated in brief notes that the original package of software was insufficient for more advanced 
nurses or clinical specialties. They recommended that the palette was likely more appropriate for novice 
users (i.e., new nurses; lesser trained team members), with the exception of the 5 Minute Consult™ which 
was consistently highly recommended. Also, there were numerous comments regarding the size of the font 
and ‘presentation’ of the information on the PDAs as less than optimal. In contrast, the software for the 
tablet environment was described as more applicable, more accessible, and more read-able.  
 
The core project team, in consultation with participants, trialed and/or recommended devices, accessories, 
and peripherals for this intervention research. Collectively, the PDA2W hardware and software were found 
to be appropriate, user-friendly, and readily adopted. The major challenges were in establishing wireless 
capacity within existing campuses and securing the units (i.e., protecting them from removal or damage). 
Additionally, there were concerns about the utility of the information on the PDA units due to the screen 
size, especially with regard to larger documents and graphics. In this case, the tablet environment was 
perceived as being more appropriate to information sharing and patient/family teaching but reduced the 
portability of the units. The key informants ‘redefined’ the portability aspect of the devices in terms of 
constant (in their hands [PDAs; smartphones]) versus accessible (in a centralized location for pick up and 
carry [tablets; netbooks]).   

EXAMPLES OF KNOWN PROGRAMS TRIALED ON PDAS 
DURING THE ENACQKT PROJECT 

• Avant Go    
• STAT Cardiac Tool 
• Doctor Gadgets.com 
• Acid/Base Tutorial 
• MD EVERYWHERE 
• MOBI Pocket.com 
• Dyna Med 
• Unbound Medicine 

http://library.uchc.ecu/pda
http://www.studentdoc.com/free-pda-medical-software.html
http://www.epocrates.com/
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REMOTE HEALTH MONITORING (RHM)  
 
Rapid advances in low-cost, wireless personal area networks (e.g., Bluetooth) foreshadowed the 
emergence of remote health monitoring as a crucial tool for affordable future healthcare delivery and 
management. The Economist (04/10/10) headlined “Wireless health care: The next killer app?” which 
spoke to the future as a convergence of wireless technology, social networking, and medicine. During this 
project timeframe we saw continuous development and growing availability of sensor based devices such 
as portable blood pressure monitors and scales for personal gateways (i.e., iPad™ and smartphones). 
 
The ENACQKT project included a clinical RHM application related to blood pressure (various off the shelf 
models were used) and blood sugar (UltraOne Touch™) monitoring in partnership with SaskTel and Alcatel 
Lucent. Originally HIV/AIDS was also considered as these three conditions were identified as local and 
growing priorities for intervention and education. However, due to the sensor devices available, it was 
decided in consultation with the participants and project team to focus in on conditions of chronicity [i.e., 
diabetes; hypertension] as this is an area of increasing health pressures.   
 
Implemented in mid-2010, this component was a value added application to the PDA2W using the PDA as 
a relay and alerting device sending sensor readings to a remote server. The purpose of this project 
component was to demonstrate the value of layering a remote monitoring service into an existing ICT 
infrastructure using existing PDAs as an aggregation device. Of note, this was a technical feasibility 
element rather than a clinical trial.   
 
Select participants were assigned ‘paired’ blood pressure and blood sugar devices which were wireless 
enabled to transmit results to their respective PDAs. Initially our intention was for all participants to use the 
RHM, however, through key informant, focus groups, and brief notes, it was decided that this would be 
untenable and a limited sub-set should focus on this technological augmentation. As a result 18 nurses 
from diverse units worked with the RHM to capture and transmit de-identified data from their patients. Our 
intention was not to link the information (at this time) to specific patients, but rather to provide proof of 
concept for RHM within the specific units. 
 
As the project unfolded, the opportunity arose to use the RHM system in community based applications. 
Specifically, we used the units for free public clinics in malls and barbershops – essentially places where 
people meet and have some ‘uncommitted’ time. Although the sensor devices were limited to being data 
vaults in cases where there was no wireless capacity, the data was available and transmitted at the next 
available access. 
 
An interesting observation in this study was that only 29 blood glucose readings were obtained in 
comparison to nearly 1200 blood pressure readings over the same period of time. On exploration, key 
informants attributed this difference not to the tools, but to the cultural concerns/fears related to injections, 
needles, and HIV/AIDS testing. In addition, regionally there are programs to bulk purchase blood sugar 
monitoring strips, which would inform the need for regional coordination and enablement of a wireless 
capacity on the specific brand of unit selected under the bulk purchase program.  
 
The RHM system worked consistently; however, it did not enjoy the level of uptake which was anticipated. 
One reason cited was due to the equipment being ‘different’ from the agency’s normal monitors and the 
need to purposefully seek out and use the wireless equipment. However, this challenge did not reduce the 
positives of the RHM component which included demonstrating the simplicity of such a system, time 
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savings for provider related to transmission of the data in near real time (due to reduced travel time, 
documentation), and  trending possibilities from the accumulated electronic data. 
 

 

 

 

   

 

Vignette 1. RHM comes to Labour and Delivery in St. Kitts. 

HI-FIDELITY SIMULATION  

With the creation of stable wireless systems within health care environments and beyond, the implications 
and potentials for innovations are seemingly endless. Given the stability of the wireless systems in St. Lucia 
in consultation with IDRC the project team moved to introduction of a wireless enabled hi-fidelity simulation 
mannequin (Gaumard HAL 3101™) to be used for primarily for clinical training of the nurses who have 
participated in the phases 1 and 2 of this project.  
 
Our intentions were threefold: 1) establish a training model using wireless 
simulation that will potentially create a 'centre of excellence' model for the 
participating site; 2) undertake formative design a research project proposal to be 
led by the Caribbean partner site (i.e., St. Lucia) with the assistance of the lead PI 
from the ENACQKT project; 3) enhance and extend the utility of the backbone 
wireless capacity and participant competencies potentiating sustainability. 
Following the training (see Section 4.3) the St. Lucia team continued to work with 
the RQHR Simulation team in order to plan scenarios, review protocols, and 
advance the potentials of simulation training in their respective sites. This 
augmentation was an opportunity to establish a Centre of Excellence model for 
Simulation Training and Skills Building. At this site they have allocated a 
Simulation Centre where training and continuing professional education opportunities will be offered. They 
have already developed a relationship with the local nursing school to explore experiential learning and 
scenarios for the nursing students.  
 

Although a late stage development in the project the Hi-Fidelity Simulation 
provided an unanticipated yet progressive use of this project’s created 
environment and participant capacities. This unit was simple to use and 
place into practice, essentially “unpack, plug, and play”.   
 
The intention is to build relationships to fully utilize this capacity with the 
nursing schools, future nurses, and community agencies (such as 
ambulance and fire services). Further, the team will undertake an ongoing 
research project on the impacts and outcomes related to this technological 

In St. Kitts-Nevis, the nurses in the obstetrics and maternity unit state 
that there would be improvements in the quality of care related to the 
remote monitoring system. In their unit the delivery area is quite 
removed from the labour area. So one nurse indicated that she could 
“keep on monitoring my patient in labour’s blood pressure while 
delivering another baby down the hall”. The nurses saw this as both 
reassuring and valuable in the continuity of care.  
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addition. The team has already created a series of policies, procedures, and scenarios for their unit – which 
has fondly become known as VICCA (VIC for Victoria Hospital and CA for Canada).   
 
 
 
 
 
 
 
 
 
  Vignette 2. St. Lucia enters the era of hi-fidelity simulation.  
 
4.5 Monitoring & Evaluation  

TIMELINE 

 

 

“We have entered the new era of training – and we are doing it in a way that 
was never imagined when I was in training using a lifelike mannequin that talks, 
responds, and even blinks….I could never have imagined this even 2 years ago 
– Imagine how the next generation of nurses will think and react when they can  
do procedures and practice in a safe manner – this will – no it has 
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4.6 Optimization 

POLICY AND ADVOCACY 
Our project was rooted in empowerment theory (Perkins and 
Zimmerman, 1995) in which we sought ways to provide an equal 
share and control of a valued resource to those who were 
normally lacking the resource.  We sought opportunities to 
enhance local leadership and engage the local participants in 
policy influence opportunities. Participants were encouraged to 
inform their institutional, professional, and decision making 
bodies of the impacts of the PDA2W network in their care and 
knowledge contexts. According to Mars and Scott (2010), the 
major challenges facing ICT and e-health implementation 
include resistance to change and a need to develop an 

information culture within health care (both which are related to organizational culture changes). Through 
the NurseONE portal, the participants were given opportunities to visit a number of policy and advocacy 
sites in an effort to inform and potentially catalyze this effort.  
 
HEALTH INFORMATION MANAGEMENT SYSTEMS (HIMS) 
The current development agenda increasing has focused on strengthening HIMS. In the context of 
development this movement is situated within a context of deficits - i.e., deficit of health professionals 
(predominance of non-professionally designated providers); deficit of resources; deficit of training 
opportunities; and deficit of a culture of technology within health care.  Hence, as HIMS become the norm 
within health systems globally, there is a concomitant pressure to engage and train health providers to 
become engaged, informed, and skilled users. At the same time there is a requisite reminder that 
technological solutions are not always the priority in LMIC contexts with competing and challenging needs 
(Mechael et al., 2010).   
 
During this study, we witnessed exponential growth of HIMS policies and/or implementations, but, in our 
partnering sites, these efforts/discussions tended to be focus on electronic patient records and tele-health 
applications. The ENACQKT project team recognized that we had an opportunity not only to demonstrate 
the utility of tools and infrastructure which might be incorporated, but to ‘prepare’ our sites by developing a 
culture of quality, technology and knowledge (evidence) usage.  
 
Through key informant/focus group interviews, document reviews, and meetings with policy/decision 
makers, the policy and decision makers and administrators acknowledged the costs and risks associated 
with inaction related to ICTs in health care, generally and HIMS, specifically.  
 
In this project we appreciated and valued the leadership commitment offered to our project at the agency 
and government levels. It was a vital element that contributed to our project’s acceptance and extremely 
validating to have Prime Ministers, Ministers, Permanent Secretaries, and a wide array of Administrators 
attend our workshops and events. The nurses expressed appreciation that their leadership took the time 
not only to attend but to fully participate in the activities. Through these links the nurses were seen to be 
working ‘side by side’ with their respective policy/decision makers within session working groups. Further, 
individual nurses become involved in roles and committees for technology advancement within their 
respective agencies and professional bodies. Principal nursing officers attended staff meetings and training 
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sessions about ENACQKT project components and findings. The extension of wireless networks, additional 
computers, and permissions for the project were all evidence of this high level engagement and support.  
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5 Project Outputs & Outcomes 
5.1  Research Products 
 
RESEARCH CONTRIBUTIONS 
 
Petrucka, P., Bassendowski, S., James, T., Anonson, J., and Roberts, H. (2009). Mobile technology in a  
 developing context - Impacts and directions for nursing. In B. Staudinger  &  H. Osterman (eds).  
 Handbook of Research in Nursing Informatics. Tirol, Austria: UMIT Press.  
 

DOI: 10.4018/978-1-60566-234-3.ch005, ISBN13: 9781605662343, ISBN10: 1605662348,  
EISBN13: 9781605662350 

 
Petrucka, P., Bassendowski, S., & James, T. (2007).  The role of ICTs in enhancing diasporic 

citizenry and connectedness: A Caribbean exemplar. The International Journal of Technology, 
 Knowledge and  Society, 2(7): 43-48.  

 
“Islands in the Stream”: Visual Recounts of the ENACQKT Project. (In press) 
Train the Trainer Manual for PDAs. (In print) 
Podcasting Made Easy. (Video Capture) 
 
RESEARCH REPORTS SUBMITTED 
 
Petrucka, P., Bassendowski, S., Roberts, H., Adesanya, R., & James, T. Vital Signs for Vital Times: A 

 Remote Monitoring Intervention.  (Submitted April 2012)  
 
Petrucka, P., Bassendowski, S., Roberts, H., Campbell, D., & Adesanya, R. ENACQKT-ing: Enabling  
 Nurses Access for Care, Quality and Knowledge through Technology. (Submitted May 2012) 
 
RELATED WORKS 
 
Bassendowski, S., Petrucka, P., Breitkreuz, L., Mantesso Partyka, J., Hanson, B., & Ayers, K. (2011).  
 Integration of technology to support nursing practice: A Saskatchewan initiative. Online Journal of  
 Nursing Informatics, 15(2). Available: http://ojni.org/issues/?cat=17 
 
PRESENTATIONS 
 
Petrucka, P., Bassendowski, S., Roberts, H., Brooks, H., & Daniel, G. (2010). Plenary Speaker:  From 
 improbable to inevitable: Dispelling the myths of mHealth.  Proceedings of 2nd International 
 Conference on M4D Mobile Communication Technology for Development. November 10-11, 2010, 
 Kampala, Uganda. (pp. 313- 317). 
Petrucka, P., Bassendowski, S., Roberts, H., Graham, D., James, T., & Daniel, G. (2010). Plenary Speaker:  
 Enabling nurses access for care, quality, and knowledge through technology: An mHealth 
 promising practice. Proceedings of 2nd International Conference on M4D Mobile Communication  
 Technology for Development. November 10-11, 2010, Kampala, Uganda. (pp. 318-323). 
Petrucka, P., Marsh, C., McKay-McNab, K., & Oosman, S.  (2011). Plenary Speaker: Innovative  
 Methodologies. National Gathering of Students. June 26. Regina, SK.  

http://ojni.org/issues/?cat=17
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Petrucka, P., Bassendowski, S., & Jaworski, M. (2010). Reaching beyond through m-health: Remotely  
 monitoring for health.  Canadian Conference on Global Health. November 2. Ottawa, ON.  
Petrucka, P., Bassendowski, S., Roberts, H., Hernandez, C., Adesanya, A., & Campbell, D. (2010). Plenary  
 Speaker: Desperately seeking an m-health agenda for action: Dispelling myths, fostering the  
 future. Canadian Conference on Global Health. November 1. Ottawa, ON.  
Petrucka, P. (2009).  Keynote Speaker. Bringing Technology to the Bedside/Community. June 6. Canadian  
 Association of Rural and Remote Nurses Annual General Meeting. Halifax, NS.  
Petrucka, P. (2010). Keynote Speaker: Global Outreach from Saskatchewan. Saskatchewan Peri-operative 

Nurses Group.  March 25. Regina, SK.  
Bassendowski, S., & Petrucka, P. (2010). Panel Member: Telehealth event by SRNA on ‘Global Health:  
 Where are We Headed?’ Saskatchewan Registered Nurses Association.  February 1.  Regina, SK. 
Bassendowski, S., & Petrucka, P. (2010). Key Note: Technology in nursing. Invited by Joint Retention &  
 Recruitment Committee on “Nurses for Health Conference”. October 26, 2010, Yorkton, SK. 
Petrucka, P. & Bassendowski, S. (2010). Paper Presentation: From Improbable to Inevitable: Dispelling the  
 Myths of m-Health. Canadian Nurses Association Biennium, June 8, Halifax, NS. 
Petrucka, P. & Bassendowski, S. (2009). Plenary Speaker: Enhancing Nursing Care Quality and  
 Knowledge through Technology: A Caribbean project using personal digital assistants by nurses.  
 International Council of Nurses Congress 2010.  July 1. Durban, South Africa. 
Petrucka, P. (2009). Keynote Speaker: The m-Health mystique: De-mystifying the myths. National Center  
 for Supercomputing Applications. November 9. University of Illinois, Champaign, Illinois 
Petrucka, P. (2009). Keynote Speaker. One World One Experience. September 26. Canadian Federation of  

University Women (CFUW), Saskatoon, SK. 
Petrucka, P. (2009). Invited Presentation: International Research – Just Get on with it! Ethical Research  
 Design in International Research Conference. May 26, Saskatoon, SK.  
Bassendowski, S., & Petrucka, P. (2009). Invited Presentation: Enhancing nurses’ access for care, quality,  
 and knowledge through technology in the Caribbean. Caribbean Symposium, February 3,  
 Saskatoon, SK.  
Petrucka, P. (2008). Keynote Speaker: One World, One Experience. July 2, Ottawa, ON. 

 
MEDIA AND PUBLICITY 

DTS News – St. Lucia. (2012). .Doll House. Available @ YouTube.  
Antigua SUN. (2009). AUA showcases technology possibilities in nursing  
United Nations Foundation/Vodacom. (2009). mHealth for Development, the Opportunity of Mobile  
 Technology for  Healthcare in the Developing World.  

 http://www.unfoundation.org/global-issues/technology/mhealth-report.html 
University of Saskatchewan. (2009). PDAs for Caribbean Nurses. Feature Article. Explore, 2 (1): 19-22. 
 
TECHNOLOGICAL INNOVATIONS 
 
Infrastructure 
As described previously the PDA2W infrastructure became the backbone upon which the ENACQKT 
project supported a range of innovative and emergent tools and devices; hardware and software (see 
Diagram 4).   

http://www.dollhouse.com/
http://www.antiguasun.com/paper/?as=view&an=493143039902262009&ac=Local&pass=143046079603052009&pstamp=AS
http://www.unfoundation.org/global-issues/technology/mhealth-report.html
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Remote Health Monitoring    Hi-Fidelity Simulation     Health Information &   

Environment                         Environment              Knowledge Exchange Environment 
                                    
Diagram 4. ENACQKT Current Infrastructure Generic Schematic 
 

 
Co-Created Socio-Technical Environments 
Throughout the ENACQKT project we increasingly realized that the infrastructure enabled a range of social 
interactions, challenges, and opportunities. Three (3) co-created ICT-enabled environments developed as a 
result. The RHM and Hi-Fidelity Simulation Environments were previously described in Section 4.4.  
The Hi-Fidelity Simulation Environment has an established international context with its partnership with 
RQHR. Through support from IDRC funding, representatives from St. Lucia joined training and product 
selection sessions in Saskatchewan. These two entities have agreed to work on shared protocols for 
extending the usefulness and integration of Hi-Fidelity Simulation, such as orientation and continuing 
education sessions. 

ENACQKT  
Baseline Technological Infrastructure 

ENACQKT  
Co-Created Environments 

http://en.wikipedia.org/wiki/File:1stGen-iPad-HomeScreen.jpg
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The Health Information and Knowledge Exchange Environment is inclusive of a number of the 
elements of the previously described environments, but is broader and made explicit through access to 
information. The various devices (i.e., PDA, iPad™) became conduits to the internet and select health 
portals for both direct beneficiaries (nurses and nursing students) and indirect beneficiaries (clients). One of 
the first steps was to ensure that all participants had access to an email account to strengthen their 
capacities related to linkages and access.  Those who did not were assisted to create a gmail account for 
the purpose of this project. 
 
5.2  Research Findings 
 
Health Information and Knowledge Exchange Environment is inclusive of a number of the elements of 
the previously described environments, but is broader and made explicit through access to information. The 
various devices (i.e., PDA, iPad™) became conduits to the internet and select health portals for both direct 
beneficiaries (nurses and nursing students) and indirect beneficiaries (clients). One of the first steps was to 
ensure that all participants had access to an email account to strengthen their capacities related to linkages 
and access.  Those who did not were assisted to create a gmail account for the purpose of this project 
 
Through the RHM Environment over 1400 readings were obtained through testing and implementation.  
The majority were blood pressure readings as discussed previously, with approximately 95% done in 
hospital settings. In Dominica and St. Kitts-Nevis, small sub-projects of community based monitoring was 
done. Over 74% of in hospital readings were found to be within the normal range, however, only 46% of 
community readings were found to be normal. Although a small subset, it is a significant finding meriting 
further study and creates an imperative for RHM or similar strategies within community settings to help in 
identifying existing or at risk populations. Essentially this raises a concern about under-diagnosis (possibly 
identifying a new epidemic?) and increased risks of chronicity in the community setting. This technological 
innovation was found to be a socially acceptable form of community outreach, with patients reporting 
improved communication with the nurse (provider) and a way to get timely information about their health.   
 
One hundred thirty four (134) participants were provided with access to the Canadian Nurses’ Association 
portal NurseONE as described in Section 4.3. Tracking showed that 50 (37.3%) of the participants used the 
portal with some regularity (92% signed on 1-5 times per month; 4% 6-10 times; 4% more than 10 times). 
In the case of the Dominican Republic this was substantially reduced to 14.8%, which on consultation with 
the on island researcher and through Brief Notes was attributed to language barrier, lack of time, and 
complexity of the system. Also, according to one participants, some of the participants in the Dominican 
Republic decided to work together on the NurseONE aspect of the project to “be more comfortable” which 
resulted in one person ‘signing in’ and everyone working cooperatively.  
 
To gauge the efficiencies associated with the PDA environment, the workload sampling studies were 
conducted on a regular basis in the first 18 months of the project. This was found to be sufficient to show 
the peaks and eventual plateauing of the benefits of reduced time to access evidence and clinical 
information. The average time saving per assigned activity was 3 minutes and 2 seconds (range 1 minute 
30 seconds to 12 minutes 7 seconds) per participant (nursing students were not included in this 
calculation). The variability was attributed to prior experience with keyboard devices, internet exposure, and 
health information literacy. Essentially there was a novice to expert pattern evidenced, in which more 
experience meant faster access using the device as well as faster access using non-technological 
approaches.  To give an estimate, if a facility has 40 nurse with only one activity per day requiring the use 
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of the PDA for these purposes the agency would gain nearly 10 days per year of nursing care time (even 
assuming $25 USD per hour that would be $6000 saved). Nurse participants variably reported between 3 
($18000 savings) and 15 ($90000 savings) uses in a shift so the savings are potentially significant. Nursing 
student participants reported 7 to 12 uses in a day. Other efficiencies were realized in areas of knowledge 
sharing and confirmation of information (risk-error aversion). 
  
The research team used the e-HEALS tool to determine the likelihood of participants and patients using the 
internet for health information. More than 75% of participant respondents indicated that they knew what 
health resources were available on the internet, how to find these resources, and how to identify and 
evaluate quality resources on the internet. Conversely less than 30% of patient participants had this same 
comfort/knowledge level. Only 25% of patient respondents and nearly 50% of participant respondents 
indicated that they use the internet to help them make decisions about their health. Additionally only 10% of 
patient respondents and nearly 1/3rd of participant respondents indicate that access to health resources on 
the internet is important or very important to them. These findings generally indicated that both 
professionals and care seekers in this study are not relying on the internet for health information on a 
consistent basis.  
 
The theme of information sharing was recurrent across sites and throughout Brief Notes (see Diagram 5) 
suggesting that the social aspects of knowledge exchange are culturally valued within nurses, generally, 
and these participants, specifically.     
 

 
 
Diagram 5.  Frequency Display for ‘Information Sharing’ Theme.  
 
So, the challenge was to determine if the ENACQKT project participants found a change in their 
environment and perspectives. This was measured by select questions (pre and post) from within the 
QOWLC survey. In terms of Workplace characteristics such as collaboration, support, and culture, the 
evidence indicates a significant change in the availability of information technologies (rating change of 1.84) 
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and equipment (rating change of 1.15) through the ENACQKT project duration. Participants also indicated 
increased presence of evidence based practice both in terms of availability (rating change of 1.45) and 
application (rating change of 2.74). Application of evidence based practice showed the biggest change from 
pre to post-introduction of technology of all questions on the survey. Participants indicated a significant 
change (rating change of 1.51) in their perceptions of their leadership role in selection of technologies.  
 

Quality of Nursing Work Life  & Care Pre Introduction of 
Technology* 

Post Introduction of 
Technology 

Collaborating with Co-workers  
Openness in Communication 3.03 3.88 
Level of interaction with other health 
care professionals 

2.89 3.97 

Support for Nurses’ Work  
Information technologies availability  1.77 3.61 
Availability of needed equipment 2.49 3.64 
Work Life and Workplace Culture 
Currency related to new developments 3.24 3.79 
Evidence-based Practice 
Availability of best practice evidence  1.91 3.36 
Application of evidence-based findings  1.03 3.77 
Leadership 
Selection of technologies 1.08 2.59 

*Scale: 1 to 5 with 1 being strongly disagree and 5 being strongly agree 
 
Table 1. Pre- and Post-Test Results on Technology Impacts from the QOWLC Survey  

 
5.3  Capacity 
 
The emphasis in health care has evolved during the course of this project increasingly to m-health 
opportunities and innovations which has situated this work favorably. Further, enhancement and 
appropriation of ICTs enables access to real time or near time access to relevant health care information 
(ICT-mediated) within the participating sites to impact on quality and capacity of care and providers. The 
ENACQKT project focused on capacity building.  
 
Although capacity generally refers to higher level learning and activities, in this study the most striking 
capacity building occurred in the Dominican Republic at the onset of the project when we were able to 
enable people to keyboard. At the original launch most of our 47 participants at that site had not had the 
opportunity to use a QWERTY environment. Over the remainder of the project, this one skill set has 
endured, grown, and sustained this group within the project and in other ICT contexts.  
 
Of the nearly 275 participants, 65 received training in capacity development activities including adult 
pedagogy, podcasting, and/or simulation. In addition, 15 individuals from St. Lucia were involved in a 
complex capacity building activity related to Clinical Pathways and Protocols. This group became the focus 
of the initiative known as Clinical Resource Nurses (briefly described in Section 4.3). These individuals 
became involved in identifying clinical resources for iPad™ initially for their respective units. Following this 
launching point for a clinical health information capture and sharing model, two of the nurses participated in 
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a training and development session in Saskatchewan. Following this experience, they raised a number of 
possible pathways, maintained linkages with the RQHR, and continually pressed forward for quality care for 
their clients using technology and evidence-informed approaches. This group was instrumental in 
identifying their perceived need for a structured approach to clinical practice with embedded ICTs. As a 
result, the administration at the Victoria Hospital in St. Lucia supported formalizing the Clinical Resource 
Nurse position. These individuals have produced first time protocols for their respective units highly 
informed by their experiences gained through the IDRC funded project including technology inclusiveness, 
evidence-based procedures/protocols accessed through the ENACQKT initiated infrastructure/software, 
and capacity based through training and/or knowledge exchanges related to adult pedagogy. This group 
has initiated a web-based ongoing training to be done jointly with the University of Saskatchewan faculty, 
focusing on approaches to education and learning. With respect to the Hi-Fidelity Simulation Environment, 
specifically, more than 25 nurses were trained in a 2 day session, plus 11 Clinical Resource Nurses 
receiving a more intensive ‘Train the Trainer’ experience. These training numbers are reflected in Table 2.  
  
Type of Training Number Trained  Subsets 
PDA2W (general) 296 254 nurses; 23 students; 

19 team & partners  
Specialty PDA programs  71  
Pedagogy & Vodcasting   29  
NurseONE 146 134 nurses, 2 

administrators; 10 team 
& partners 

CPPA 15  
Simulation 37 26 nurses; 11 nurse  
RHM  75 (minimum)   
 
Table 2. Summary of ENACQKT Training Profile.  
 
SUSTAINABILITY  
 
At the institutional level, all sites have extended the wireless capacity beyond the project scope.  Three of 
the sites now have fully wireless capable campuses (retro-fitted). This has been useful for other 
provider groups to use the wi-fi environment for health information and knowledge exchange 
opportunities. In St. Kitts-Nevis at the main hospital nearly 90% of the campus is now wireless 
enabled, well beyond the ‘core’ wi-fi capacities the project outlined. This happened very quickly 
in St. Kitts-Nevis where the uptake of the use of the computer for evidence based practice was 
quickly embraced and the nurses advocated for additional capacities. The limitation at this site 
has been the physical building structure which makes full coverage difficult.  St. Lucia site also 
expanded, but was a bit more delayed as they were uncertain of the timelines for their new 
hospital. However, the wi-fi is presently across the existing campus and, more importantly, the 
new building will be totally wireless enabled. Our researcher has been involved in the design of 
this component of the new facility and has prioritized as a component of quality care. In the 
Commonwealth of Dominica, there was significant interest in expansion of the wi-fi capacity 
early in the project by the Ministry of Health. The lead technical person was also from the 
hospital technical team, which encouraged and enabled extension. Although intermittent and 
incrementally added, the entire campus is presently covered. 
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Ownership of the various project-provided devices remains with the institutions. Some have chosen to 
redeploy the PDAs; however, most are remaining with the nursing groups. This project’s sustainability has 
been taken on by many of the nurses through strategies such as working with their professional association 
(Caribbean Nurses Organization) and administrations. According to the participants, they have become 
“empowered” and “feel privileged”. This project has raised the profile of the nurses who are now seen as 
having an expertise in use of technologies in their workplace. They have become leaders and, according to 
one participant, “source of health information for today and tomorrow”. This new role has emerged from a 
context of nursing being undervalued.  The Chief Medical Officer   
 
 
 
 
 
 
 
 
 
 
 

Vignette 3. St Kitts Nurses ENACQKT for Sustainability.  
 

This project has significant gender and marginalization impacts. Nursing within the Caribbean context tends 
to be undervalued or downgraded as "women’s work". This project presented a mechanism to raise the 
profile of the profession through higher educational attainment, use of emergent technologies and value-
added to care through technologies.  
 
ACHIEVEMENTS 
 
Highlights from this project revolved around North-South learnings. Unexpectedly, this project was used as 
a template for 2 major initiatives in Saskatchewan health care. The experiences and lessons learned in the 
Caribbean were replicated in Canada (hence a south to north learning flow was achieved). In fact, the 
same technologies were used in the Canadian site based on the insights and recommendations made from 
the ENACQKT project. Nurses from St. Lucia had the opportunity to meet representatives from the 
Saskatchewan site during one of their visits. The Train the Trainer manual was developed in parallel as this 
further standardized the approach.  
 
The pre and post- QOWLC survey as well as the Brief Notes provided evidence of growth, development 
and successes. Some of these achievements were discussed previously in the section on the Health 
Information and Knowledge Exchange Environment. Although the scientific approach was insufficient to 
establish cause and effect, there appears to be a relationship between the entrée of the technology (i.e., 
PDAs, iPad™) and a number of positive changes with respect to their experiences with technology, 
generally, PDAs, specifically, and various aspects of their involvement (i.e., evidence based practice). This 
was reflected in the brief notes and feedback forums and QOWLC results as discussed previously.  
 
A thematic analysis of the brief notes of the participants was undertaken at the midpoint and again at the 
conclusion of the study. Major themes during the first consideration aligned under 3 categories – 

In St. Kitts, the nurses pressed for expansion of the network beyond the 
original footprint. They organized for an additional computer, some 
purchased their own PDAs (if they were outside of the project), and many 
participate in training sessions on their own time.  
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Technology Specific, Content Specific, and General. During the final consideration an additional category 
was identified which was Policy Specific.  Discussion around this fourth category by key informants and 
research team members suggested that policy only became relevant once they understood the technology 
and its potentials.  
 
From the thematic analysis, achievements in catalyzing professional growth, building awareness of a 
culture of evidence-based practice, and engaging with policy/decision makers for enabling policies become 
evident.  

 
Technology Specific Content Specific General 
Value Added/Valuable (47) Evidence Based (39) Patient Focused (11) 
Professional Enhancement (33) Critical/Competence (27) Professional Competence (6) 
Practice Changing (21) Currency (26) Inspiring (6) 
Challenging (17) Quality (14) Personal Growth (6)  
Insufficient/What is next (16) Accessible/Available (14) Appreciation (6) 
Technical Difficulties (14)   
Table 3. Mid-point thematic analysis results (reported numbers are frequency counts).  
 
 
T 
 
 
 
 
 
 
 
 
 
 
Table 4. Final thematic analysis results (reported numbers are frequency counts).  
 

A few observations from this data set are highlighted within. The Technology Specific Category became 
a lesser focus that it was in the first data set. This may indicate a growing level of comfort with the 
technology, complacence, or normalizing. It is noted that there was a new element – Technical Potentials – 
which reflected comments from the participants about new opportunities, emerging technologies, and a 
choice of devices (i.e., smartphones). The Content Specific Category was the most dynamic across the 
two timeframes. In this category there was evidence of increased momentum towards evidence-based 
protocols, care, and environments (nearly tripling in the frequency). Both quality and currency were seen to 
increase their presence in the comments from the participants over the same time period which is 
suggestive of a growing awareness of the link between the technology and these values for care. 
Specialization was added to this category reflecting curiosity around continuing education opportunities for 
certification and sub-specialities within nursing (of note over 60% of these comments were regarding health 
informatics specialization). The General Category showed a significant change in the appearance of 3 new 
elements – namely appreciation, networking, and public awareness. The latter two reflect a growth in the 
extension or future direction for the technology; the former is about closure and the participants’ 

Technology Specific Content Specific Policy Specific General 
Value Added/Valuable (21) Evidence Based (91) Need Enabling Policy 

(36) 
Patient Focused (18) 

Professional Enhancement 
(54) 

Critical/Competence (8) Forum with Decision 
Makers (12) 

Professional 
Competence (0) 

Practice Changing (9) Currency (43) Professional Body (15) Inspiring (1) 
Challenging (4) Quality (47) HIMS Critical (14) Personal Growth (24)  
Insufficient/What is next 
(14) 

Accessible/Available (0) Advocacy (62) Appreciation (52) 

Technical Difficulties (3) Specialization (11) Communications/ 
Linkages (19) 

Networking (23) 

Technical Potentials (14)   Public Awareness (31) 
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perceptions of the project’s meaning to their practice. The added Policy Specific Category appropriately 
emerged in the latter portion of the project as the participants would have likely had little insight or interests 
in the early stages (which were more pre-occupied with the devices and learning curves). This category 
demonstrated a level of sophistication and desire for sustainability.  
 
Overall the brief notes analysis was undertaken to follow or track the perceptions of the participants as 
these evolved during the course of the project. It was anticipate that the themes would change favourably 
towards a more technology intensive and fluid nursing care environment. Further, it was anticipated that the 
themes would expand as the project expanded. Although there was a positive tone to the themes, there 
also was some evidence of ‘exhaustion’ of the themes and perhaps the participants over the duration of the 
project. Hence the recognition of systemic deficits like lack of enabling policy and less focus on 
competencies were attributed by the research team to normalization of the technology and identifying 
needs to catalyze the future technological realities. These themes neither connoted goodness or badness, 
but rather perceptions of the nurses experiences, contexts, and preferred futures related to the ENACQKT 
project.  
 
One significant achievement has been the expressed interest in ongoing education by a number of 
participants and the research team. One research team member has returned to school to study medicine 
having come from a social sciences background when she joined our team. One member has applied for a 
PhD in Public Health. The research and practitioner team (as an 8 person cohort) in St. Lucia have 
approached the University of Saskatchewan to offer a Masters/PhD in Nursing through distributive learning 
mechanisms using the backbone infrastructure from the ENACQKT project. This latter group has now met 
twice with the Dean of Nursing from the University and this initiative is being taken forward.  
 
5.4  Policy and Practice 
 
Many of the policies and documents related to ICTs for health and health care were emerging during the 
project’s life. The ENACQKT project has indirectly influenced sectoral policy and decision makers at each 
site in recognizing the utility and potential of ICTs in the hands of their providers. For example, our 
presence in these sites has resulted in PAHO approaching us about the nature and learnings of our project. 
In addition, they are consulting with one of our participating sites about the utility of the devices as part of a 
potential initiative related to handhelds and data collection at the community level. The project enabled and 
continues to enable early adoption and trialing of tools, infrastructures, and strategies related to ICTs which 
are either not prioritized or ‘in the horizon’ for governments. The project intention to provide opportunities to 
highlight this ICT intervention to stakeholders as well as policy and decision makers was met. The team 
has been welcomed and invited to government offices and forums, and our team members are valued 
contributors to policy discussions.  
 
Advocacy at the onset of the project by nurses was minimal, and according to their QOWLC and focus 
group responses, they felt they had “limited control or voice” in the area of policy change in their 
institutions. In terms of policy input, across the English speaking sites, the participants felt they had the ‘ear’ 
of leadership and government officials and could effect changes that would benefit their professional and 
care environments. Conversely, in the Spanish speaking site, the participants indicated their role in policy 
was negligible, yet they have taken some steps towards self-advocacy (see Vignette 3) 
 
 

In the Dominican Republic setting, the Hospital Administrator described a concern 
regarding the increased advocacy and voice of the nurses around access to the 
information and technologies related to this project. The nurses strongly positioned 
themselves with these tools and have, at times, restricted access for physicians and 
even administration. In setting up the project, it was made clear that the nurses 
were the primary recipients and that other team members were to be included in 
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Vignette 4. Dominican Republic Nurses Advocate for Change.  
 
At each site the project team met with agency and government officials at every opportunity. Additionally, 
our annual general meetings were attended by government officials from multiple sites to stimulate 
discussion and to encourage a regional understanding of the roles of ICTs for care, quality, and knowledge. 
Not only did the project team then gain exposure to these decision makers, but also the participants on the 
specific island were also invited to the meetings. During these sessions participants sat with the decision 
makers and had the opportunity to speak, share, and demonstrate aspects of the project. This intimate and 
immersive experience was invigorating to the participants, and the decision makers. During the second 
annual general meeting, one decision maker from the National Information and Communications 
Technology Centre St. Kitts-Nevis suggested a “One PDA per Provider” policy would be in order within the 
emerging HIMS This agenda is still evolving within the region and we will have to await the final impacts of 
ENACQKT on its operationalization. The relationships with decision makers have enabled the participants 
and researchers to become known as leaders. In both St. Kitts-Nevis and St. Lucia these relationships 
have extended to inclusion at HIMS discussions, and being asked for advice and direction for emerging 
opportunities/applications (i.e., telehealth; new building infrastructure). For example in St. Kitts-Nevis our on 
island team has participated in multiple meetings with the Ministries responsible health informatics; in St. 
Lucia one of our researchers has been actively involved in the evolving planning of new national hospital 
inclusive of capacities for health informatics and simulation.  
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Diagram 6.  Frequency Display from ‘Enabling Policy for Mobile Devices in Health’ Theme. 
 
We recognized a number of shortcomings in our approach. Some of the deficiencies included lack of 
patient identifiers, confusion of clients with respect to different machines (blood pressure machines were 
automatic), and missed/multiple relayed readings. Additionally, the ‘backend’ information was only 
accessed (minimally) by one field researcher and the Principal Investigator; hence trends analysis and 
other potential information components were under-realized in this study. Although this data remains, its 
use is now retrospective rather than prospective, as intended.  
 
An outstanding product is a comparative case study considering the impacts of uptake and utilization 
across sites. This will be developed as a submission to a community informatics journal in the upcoming 
months under the leadership of two on island researchers.  
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6 Synopsis & Recommendations 
 
6.1 Synopsis 
 
ENACQKT was an M4D project which enhanced uptake and exposure to mobile health technologies and 
health information via those devices for nurses in five Caribbean sites. The intent of this intervention was to 
improve quality of work life and care for and by the nurses in these select sites. The ENACQKT project built 
and co-created a user friendly information and communications technology (ICT) infrastructure inclusive of 
Personal Digital Assistants (PDAs) and an array of wireless capable devices ranging from handhelds to life-
sized hi-fidelity simulation mannequins. 
 
The research results indicated that the PDA2W intervention was an appropriate, simple, and useful 
transition into ICTs and mobile technologies for the health sector in the select sites.  
 
What is not well reflected is the high level of co-research and co-development undertaken at all stages of 
this project. The Canadian and Caribbean team worked collaboratively and cohesively recognizing 
individual and collective strengths and development needs. This project has led to a number of 
relationships locally and globally. Two interesting Canadian involvements involve St. Lucia and relate to 
Regina Qu’Appelle Health Region (for simulation and commissioning of their new hospital) and University 
of Saskatchewan (for graduate education and continuing education on pedagogy and research). As 
mentioned previously a number of participants and contacts throughout the project have expressed an 
interest in furthering their education. More important in this relationship has been the south to north 
learning. Two separate projects in Canada were modeled on the PDA2W model resulting in Canadian 
nurses following in the footsteps of the Caribbean counterparts. This contribution was validating for the 
Caribbean partners – just knowing that they forged the path.  
 
This research project validated the trend towards ICTs within health care sector, generally, and within 
nursing, specifically. This project contributed to the participants’ understanding, uptake, and development of 
competencies related to ICTs. It was also successful in advancing their roles in building awareness and 
advocating for ICTs (inclusive of a range of devices and processes) within the health sector.  
 
Much of the ENACQKT project efforts focused on awareness, readiness, access, and process, which align, 
in part, with the suggestions of Heeks and Molla (2009). For this project, the challenge was to deal with the 
varying states of the participating sites in terms of their understanding and/or beliefs in the potentials of 
ICTs within their health care delivery models. Through the ENACKQT project each of these elements were 
significantly considered and addressed, yielding a series of stable and functional augmented PDA2W 
infrastructures based on local priorities and building local capacities. These efforts were necessary – 
foundational and informative for the way forward. However the true development impacts of this project 
rested in the uptake/utilization.  
  
In addition, the project addressed development through uptake/utilization to reduce inequities in distribution 
of ICTs (as a desired resource). It recognized the potential for increased knowledge and access to 
evidence through this infrastructure. By ensuring that participants gained ICT competencies (both social 
and technical), the project contributed to their sense of autonomy as professionals which was evidenced as 
self-advocacy and use of voice. It is again noted that more than 95% of the direct beneficiaries were 
women; however, most of the policy/decision makers (anecdotally) were males.  
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The lessons learned through ENACQKT have definitely informed future directions and improvement project 
potentials. One of the key lessons has been that there is a significant amount of work to be done upfront 
which delays and impedes progress. So allowing more time for the first intervention stage would be 
important. A second lesson is that there is merit in being able to respond individually to multiple sites, 
however, there are some key landmarks and expectations that everyone should attain before moving 
forward. This allows for some economy of scale in the process and would possibly reduce an almost 
multiple project approach. A third lesson relates to research and perceptions of research skills and 
capacities. We would recommend a formal approach and a commitment from the on ground team to fully 
participate and engage in all aspects of the research. Our experience was that the comfort ended with the 
planning and collection phases but only limited engagement was possible for analysis and dissemination 
efforts. Although we recognize that our partners are not full time engaged in research, perhaps a more 
extensive contract and remuneration package would have helped. Alternatively, perhaps a formal training 
module could be developed to facilitate and build capacities which could cross over multiple projects and 
become a mandatory training element prior to engagement, but this was beyond the scope of our project. A 
fourth lesson was that inclusion of participants and policy/decision makers throughout the initiative 
contributed to the project’s credibility and accountability. This not only added a significant positive 
dimension in terms of empowerment and self-advocacy but embedded ideas and learnings from the project 
into emerging policies (such as HIMS).  
 
6.2 Recommendations 
 
Recommendation #1: Advancing Evidence Based Health Care through ICTs 
It is recommended that a study on evidence-informed/evidence-based health care approaches using 
ICTs in developing contexts be undertaken with potential leadership from members of the ENACQKT 
team.  
Recommendation #2: Creating an ICT-enabled Health Sector 
It is recommended that the respective institutional administrations and governments undertake a 
‘smart’ (ICT-enabled) health care sectoral approach building on the learnings of the ENACQKT and 
similar research based ICT in health related projects. 
Recommendation #3:  Following for Sustainability  
It is recommended that a one year follow-up with the participants and key stakeholders be undertaken 
to assess sustainability and explore future directions. 
Recommendation #4: Advocating for ICT-enabling Health Sector Policies & Standards 
It is recommended that nurses along with the Caribbean Nurses Organization lobby various levels of 
government and professional bodies to develop enabling policies and standards to embed ICTs in the 
health care sector to improve care, quality, and access to evidence/knowledge. 
Recommendation #5:  
It is recommended that an inter-professional project be considered using ICTs to build teams, 
communications, networking, and professional development capacities to improve care, quality, and 
access to evidence/knowledge.  
 
  



37 | P a g e  
 

7 References 
Campbell, G. (2005). There’s something in the air: Podcasting in education. EDUCAUSE. Retrieved May  
 22, 2006, from www.educause.edu/pub/er 
 
Cochrane, T. (2005). Podcasting: The do-it-yourself guide. Indianapolis, IN: Wiley Publishing. 
 
Finkler, S.A., Knickman, J.R., Hendrickson, G., Lipkin, M., & Thompson, W.G. (1993). A comparison of  
 work-sampling and time-and-motion techniques for studies in health services research. Health  
 Services Research, 28(5):577–597.  
 
Heeks, R. & Molla, A. (2009). Impact Assessment of ICT-for-Development Projects: A Compendium of 
 Approaches. Paper No. 36, Development Informatics Working Paper Series. Available from 

http://www.sed.manchester.ac.uk/idpm/research/publications/wp/di/documents/di_wp36.pdf  
 
Hendrich, A., Chow, M.P., Boguslaw, A., & Zhenqiang, L. (2008). A 37-Hospital time and motion study: 

How do medical-surgical nurses spend their time? Permanente Journal, 12(3): 25–34.  
 
Kadel, R. (2006, September). The time is right to embrace PDAs in the classroom. Learning & Leading  
 with Technology, 36-37.                                                                                               
 
Kaplan-Leiserson, E. (2005). Trend: Podcasting in academic and corporate learning. Learning Circuits.  
 Retrieved from http://learningcircuits.org/2005/jun2005/0506_trends 
 
Mechael, P.N. & Curioso, W.H. (2010). Enhancing ‘m‐health’ with south‐to‐south collaborations. Health  
 Affairs, Supplement. 29(2):264‐267.   
 
Perkins, D.D., & Zimmerman, M.A. (1995). Empowerment Theory, Research and Application. American  
 Journal of Community Psychology, 23(5): 569-579.   
 
Skiba, D. (2006). The 2005 word of the year: Podcast. [Electronic]. Nursing Education Perspectives, 27(1),  
 54-56.  
 
Stoecker, R. (2009). Research Methods for Community Change: A Project-based Approach. 2nd Ed.  
 Sage Publishers.  
 
Van de Werf E, Lievens Y, Verstraete J, Pauwels K,  & Van den Bogaert W. (2009). Time and motion study  
 of radiotherapy delivery: Economic burden of increased quality assurance  and IMRT. 

Radiotherapeutic Oncology, 93(1): 137-40.  
 
Yen, K., Shane, E.L., Pawar, S.S., et al. (2009). Time motion study in a pediatric emergency department  
 before and after computer physician order entry. Annals of Emergency Medicine, 53:462-8. 
 
 
  

http://www.educause.edu/pub/er
http://www.sed.manchester.ac.uk/idpm/research/publications/wp/di/documents/di_wp36.pdf
http://learningcircuits.org/2005/jun2005/0506_trends
http://www.ncbi.nlm.nih.gov/pubmed?term=Van%20de%20Werf%20E%5BAuthor%5D&cauthor=true&cauthor_uid=19732984
http://www.ncbi.nlm.nih.gov/pubmed?term=Lievens%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=19732984
http://www.ncbi.nlm.nih.gov/pubmed?term=Verstraete%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19732984
http://www.ncbi.nlm.nih.gov/pubmed?term=Pauwels%20K%5BAuthor%5D&cauthor=true&cauthor_uid=19732984
http://www.ncbi.nlm.nih.gov/pubmed?term=Van%20den%20Bogaert%20W%5BAuthor%5D&cauthor=true&cauthor_uid=19732984


38 | P a g e  
 

8 Appendices 
8.1 Appendix One: Environmental Scan – STEEP 

 
STEEP –  

Social/demographic  
Technology 
Economic 
Environmental 
Political 

 
COUNTRY   
 
PARTICIPANTS 
 
 
  
DESIRED USES OF ICTS IN HEALTH 
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NEEDED CAPACITIES OF ICTS FOR HEALTH  
 
 
  

Notes: 
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NEEDED/POTENTIAL POLICIES RELATED TO ICTS FOR 
HEALTH 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PREFERRED/ANTICIPATED INDICATORS OF READINESS FOR 
ICTS IN HEALTH  

Notes: 
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POTENTIAL INITIATIVES/FUNDING ON ICTS FOR HEALTH 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
VISION FOR ICTS IN HEALTH IN 2015 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Notes: 
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8.2 Appendix Two: Quality of Worklife and Care  
 

INSTRUCTIONS 
 

Circle the one number that best reflects the extent each of the following is currently present in your workplace.  
A score of 0 means they are absent. A score of 5 means they are always present.  

Circle N/A if this item is not applicable to you or your workplace.  
Circle Don’t Know if you do not know the extent to which an item is present. 

 
 

 
Section A:   Collaborating With Co-workers 

In this section we want to know about communication and collaboration in your workplace. We are interested in how your workplace supports you to 
collaborate with nurses, other health professionals, other staff, and professionals external to your workplace. 

 
1.  Ideas are shared in an environment of open communication 

 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 

2.  I have a say in decisions about day to day care planning for patients 
 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 

3.  I have the support of my nursing co-workers to make decisions about patient care 
 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 

 

4.  I discuss specific patient care needs with other health professionals 
 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 

5.  Consultation with health professionals outside the workplace is encouraged in meeting patient needs 
 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 

6.  The agreement of the health professionals (i.e., doctors, pharmacists) is sought on decisions affecting patient care 
 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
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Collaborating With Co-workers 

 
7.  An established process is in place for health professionals to discuss ethical patient care issues 

 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 

 8.  The activities of patient care are coordinated by nurses (e.g., feeding times, bathing, etc.) 
 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 
 

 
9.  In my experience non-nursing staff value the contribution of nursing expertise to patient treatment 

 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 
 
 

 

10.  Non-nursing duties (i.e., mopping floors) are directed to appropriate staff 
 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 

 11.  Nursing tasks are delegated appropriately 
 
  Absent                                                                                               Always present 
   0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 
 
 

 

12.  Continuity of patient care is provided (e.g., from shift to shift, from day to day, from appointment to appointment)  
 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
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 Section B:   Providing Patient Care 

In this section we are interested in knowing about how your workplace supports you to provide patient care. If your work does not involve direct patient care 
many of these questions will not apply to you. Please indicate those by selecting N/A as your response.  

 
13.  Patients receive individualized holistic care (e.g., physical, spiritual, & emotional care) 

 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 

 

Providing Patient Care 

 
14. 

 

Patients participate in identifying their care needs 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 

15.  I participate in identifying patients’ needs (e.g., care plans, community needs assessment) 
 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 

16.  My workplace supports me to plan care jointly with patients or their families 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 

 17.  My workplace supports me to be responsible and accountable for the care of my patients 
 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 

 18.  My workplace supports me to act on behalf of my patients (e.g. to be an advocate) 
 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 
 

 
19.  Patient confidentiality is protected 

 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
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20.  Care relationships with patients are established and maintained 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 
 

 
21.  Adequate time is available to spend with patients 

 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
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Providing Patient Care 

 
22.  Patient or family teaching is an integrated part of care 

 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 

 

23.  Patients and families receive information about services available to them (e.g., immunization services, social services, support groups) 
 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 

  
24.  A process or system is used for assessing patients and making clinical decisions (e.g., databases, care plans) 

 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 

 
25.  Clinical services for patient care are received in a timely manner (e.g., referrals, test results) 

 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 

26.  Care provided is sensitive to patients’ cultures and beliefs 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 

 27.  Care provided is consistent with the organization’s goals 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 
 

 
28.  Care provided is consistent with established nursing staff ethical codes and procedures 

 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 

29.  Care provided is consistent with legislation 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
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Section C:   Support for My Work 

In this section we want to know about other support you receive in your workplace to assist you in doing your job. 

 
30.  If required, assistance is available for making decisions about care (e.g., co-workers, managers) 

 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 

 
 
 
 

31.  Patients move through the health care system easily 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 
 

 
 

32.  Important patient information is shared appropriately through the health care system 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 

33.  Information technology is used as appropriate (e.g., computers) 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 

 
34.  Needed supplies and equipment are available to you 

 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 

35.  When required, supplies and equipment are fixed or replaced in a timely manner 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 

36.  Non-clinical service required to support patient care can be accessed in a timely manner 
(e.g., clerical support, health records, housekeeping, meals for patients) 
 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
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37.  Noise levels in the workplace are minimized 
 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 
 
 

 

Support for My Work 

 
38.  The workplace environment is safe for patients 

 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 

 

39.  The workplace environment is safe for staff 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 
 

 

 

Section D:   Work Life 

In this section we want to know about what life at work is like for you.  
 
 
40.  I have enough time to document the care I provide 

 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 
 
 

 

41.  I am asked about appropriate mix (i.e., nurses, aids, cleaning staff) of staff needed to meet patients’ needs 
 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 
 42.  I have input to ensure sufficient nursing care hours are provided per patient per day 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 
 
 
 
 
 

 
 

43.  I believe staffing is sufficient for providing quality patient care 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 
 
 

44.  I have input into developing my unit’s work schedule 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
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Work Life 

 
45.  I am able to work as much as I want to within the legislation (e.g., can work part time, full time, job share) 

 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 
 

 
46.  I am able to choose how much I want to work (e.g., able to refuse overtime) 

 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 
 

 
47.  I am encouraged to develop leadership skills  

 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 

  
 
 
 

48.  I am encouraged to serve on committees 
 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 

 
49.  I am able to practice within my level of competence and confidence 

 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 
 
 

 

50.  I like to go to work 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 

51.  I go home at the end of the day knowing I have done a good job  
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 

52.  My workplace supports me to act professionally and responsibly if it is necessary to report a  
co-worker to protect patient safety  
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
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Section E:   Career Support 

In this section we want to know about professional development and continuous learning opportunities for you in your workplace. 

 
53.  My workplace supports me to keep current about new developments in my area of work 

 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 
 54.  My workplace supports me to keep current about new developments in health care technology 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

55.  My workplace supports me to keep current about organizational changes that may affect my work or health care delivery 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 

56.  My workplace supports me to stay current on other issues affecting my work (e.g., legal issues) 
 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 

57.  My workplace provides opportunities for me to increase my individual skills 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 
 
 

58.  I am encouraged to interact with other health care workers outside the workplace regarding patient care issues (e.g., home care, public health, therapies) 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 
 
 

59.  I set my own professional development goals 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
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Career Support 

 
60.  In the past year I attended a professional development activity (e.g., in-service, workshop, conference, educational program) 

 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 

61.  In the past year I participated with my co-workers in an activity designed specifically to strengthen teamwork in my workplace 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 
 

62.  The learning needs of new staff are met through appropriate orientation programs 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 

 

63.  The learning needs of new staff are met through adequate support and guidance 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 

 

64.  There are mentors or “buddies” for new staff 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 

 
65.  I orient new staff or students to the unit or facility 

 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 

 

Section F:   Evidence-based Practice 

In this section we want to know about the nature of evidence-based care in your workplace. 

 
66.  Questioning and challenging the knowledge base of my work is encouraged (e.g., theory or evidence behind my work) 

 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
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Evidence-based Practice 

 
67.  Best-practice evidence is readily available in my workplace (e.g., literature or information) 

 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 

 

68.  Evidence-based findings are applied to my work 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 

 69.  Changes in the model of care delivery in my workplace are based on the best information available 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 

 
70.  The opportunity to participate in research is available 

 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 

 

Section G:   Workplace Culture 

In this section we want to know about your workplace’s “way of life.” 

 
71.  Employer/employee relationships are positive and respectful 

 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 
 

 
72.  Everyone is treated with respect and dignity (including staff, managers, patients, families) 

 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 

 

73.  Recourse is available for those not treated with respect and dignity 
 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
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Workplace Culture 

 
74.  Staff give each other positive feedback 

 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 

  75.  Patients or families are encouraged to give feedback on their patient care 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 

76.  Personal achievements are celebrated in the workplace (e.g., birthdays, anniversaries) 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 

 
 
 77.  Career achievements are celebrated in the workplace (e.g., receiving an award, a degree) 

 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 
 

 
 
 

78.  I can use my benefits when I need them (e.g., sick time, family days, vacation) 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 
 

 
 

Section H:   Nursing Leadership 

In this section we want to know about the formal nursing leadership in your workplace, in your facility, and throughout the regional health authority in which you 
work. If you are not sure about the activities of nurses in leadership positions please circle Don’t Know. 

 
79.  There is visible leadership by nurses at senior management levels in the regional health authority  

 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 
 
 
 

 
80.  Nurses in leadership positions participate in policy and procedure development related to nursing practice 

 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
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Nursing Leadership 

  

81.  Nurses in leadership positions participate in implementing and evaluating changes that impact nursing practice 
 
Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 

 

82.  Nurses in leadership positions participate in the selection of new equipment and technology related to patient care 
 
  Absent                                                                                               Always present 
  0                  1                   2                    3                     4                     5               N/A       Don’t Know 
 
 

 
 
 

 

Section I:   General Information 

In this final section we would like to know a bit about you. This information is important for determining if survey responses on completed survey are 
‘representative’ of all those eligible to complete it.  The information is also helpful in explaining variation observed in survey responses. 

 
83.  In total, how many years have you worked in your current workplace? (X or √ the appropriate box) 

1 year or less                                                             
 
2 to 5 years                                              
 
6 to 14 years                                              
 
15 to 19 years                                          
 
20 years or more                                     
 

84.  In total, how many years have you been in your current health profession? 
1 year or less                                                             
 
2 to 5 years                                              
 
6 to 14 years                                              
 
15 to 19 years                                          
 
20 years or more                                     
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General Information 

 
85.  What is your highest level of education achieved? 

 
Nursing Diploma                                                                                            
 
Nursing Diploma with Post graduate Certificate           
 
Nursing Degree                                                              
 
Post-graduate Degree                                                     
 
Other (please specify) 
___________________________________________________________________ 
 
 

86.  What is your current position? (please check only one) 
 
Registered Nurse                                                             
 
Educator                                                                          
 
Manager                                                                          
  
Other (please specify) 
___________________________________________________________________ 
 
 

87.  What is your current employment status?  
 

Full time                                                                           
 
Part time                                                                           

 
Casual                                                                               

 
Other (please specify) 
__________________________________________________________________ 
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8.3 Appendix Three: Work Sampling Studies (Example) 
Question 1. Medication 
What is the range of medication dosage for furosemide IV for pediatrics? 
Provide 2 potential side effects of this medication administration (related to the route). 
 
Question 2.  Procedure 
You are asked to commence an IV.  
What are two taping techniques you might use? 
Name 3 patient teaching components to the procedure. 
 
Question 3. Diagnosis 
You have a patient newly diagnosed with diverticulosis. 
What are two important differential diagnosis for this condition? 
Provide 2 patient teaching components relevant to this newly diagnosed patient related to diet. 
 
Question 4. Intervention 
You are reviewing a patient’s wound management for a bed sore (decubitis ulcer) 
Address the three critical aspects of wound assessment 
List 2 discharge planning considerations. 
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8.4 Appendix Four: e-HEALS Tool 
I would like to ask you for your opinion and about your experience using the Internet for health information. 
For each statement, tell me which response best reflects your opinion and experience right now.  
   
 
1. How useful do you feel the Internet is in helping you in making decisions about health? 
  

ο1 ο2 ο3 ο4 ο5 

Not useful at 
all Not useful Unsure Useful Very Useful 

 
2. How important is it for you to be able to access health resources on the Internet? 
  

ο1 ο2 ο3 ο4 ο5 

Not important 
at all Not important Unsure Important 

Very 
important 

 
3. I know what health resources are available on the Internet 
1) ο Strongly Disagree 
2) ο Disagree    
3) ο Undecided  
4) ο Agree 
5) ο Strongly Agree 
 
4. I know where to find helpful health resources on the Internet 
 
1) ο Strongly Disagree 
2) ο Disagree    
3) ο Undecided  
4) ο Agree 
5) ο Strongly Agree 
 
5. I know how to find helpful health resources on the Internet 
 
1) ο Strongly Disagree 
2) ο Disagree    
3) ο Undecided  
4) ο Agree 
5) ο Strongly Agree 
 
6. I know how to use the Internet to answer my questions about health 
 
1) ο Strongly Disagree 
2) ο Disagree    
3) ο Undecided  
4) ο Agree 
5) ο Strongly Agree 
 
7. I know how to use the health information I find on the Internet to help me 
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1) ο Strongly Disagree 
2) ο Disagree    
3) ο Undecided  
4) ο Agree 
5) ο Strongly Agree 
 
8. I have the skills I need to evaluate the health resources I find on the Internet 
 
1) ο Strongly Disagree 
2) ο Disagree    
3) ο Undecided  
4) ο Agree 
5) ο Strongly Agree 
 
9. I can tell high quality health resources from low quality health resources on the Internet 
 
1) ο Strongly Disagree 
2) ο Disagree    
3) ο Undecided  
4) ο Agree 
5) ο Strongly Agree 
 
10. I feel confident in using information from the Internet to make health decisions 
 
1) ο Strongly Disagree 
2) ο Disagree    
3) ο Undecided  
4) ο Agree 
5) ο Strongly Agree 
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8.5 Appendix Six: Computer Anxiety Scale 

The Computer Anxiety Scale 

The following statements refer to your experiences with computers. Read each of the following statements and 
respond according to how you generally feel about the idea expressed in the item. 

 

1. I feel anxious whenever I am using computers. 

Strongly Disagree 

Disagree 

Neutral 

Agree 

Strongly Agree 
 

2.  I wish that I could be as calm as others appear to be when they are using computers. 

Strongly Disagree 

Disagree 

Neutral 

Agree 

Strongly Agree 
 

3. I am confident in my ability to use computers. 

Strongly Disagree 

Disagree 

Neutral 

Agree 

Strongly Agree 
 

4. I feel tense whenever working on a computer. 

Strongly Disagree 

Disagree 

Neutral 

Agree 

Strongly Agree 
 

5. I worry about making mistakes on the computer. 

Strongly Disagree 
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Disagree 

Neutral 

Agree 

Strongly Agree 
 

6. I try to avoid using computers whenever possible. 

Strongly Disagree 

Disagree 

Neutral 

Agree 

Strongly Agree 
 

7. I experience anxiety whenever I sit in front of a computer terminal. 

Strongly Disagree 

Disagree 

Neutral 

Agree 

Strongly Agree 
 

8. I enjoy working with computers. 

Strongly Disagree 

Disagree 

Neutral 

Agree 

Strongly Agree 
 

 
9. I would like to continue working with computers in the future. 

Strongly Disagree 

Disagree 

Neutral 

Agree 

Strongly Agree 
 

10. I feel relaxed when I am working on a computer. 

Strongly Disagree 
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Disagree 

Neutral 

Agree 

Strongly Agree 
 

11. I wish that computers were not as important as they are. 

Strongly Disagree 

Disagree 

Neutral 

Agree 

Strongly Agree 
 

12. I am frightened by computers. 

Strongly Disagree 

Disagree 

Neutral 

Agree 

Strongly Agree 
 

13. I feel content when I am working on a computer. 

Strongly Disagree 

Disagree 

Neutral 

Agree 

Strongly Agree 
 

14. I feel overwhelmed whenever I am working on a computer. 

Strongly Disagree 

Disagree 

Neutral 

Agree 

Strongly Agree 
 

15. I feel comfortable with computers. 

Strongly Disagree 

Disagree 
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Neutral 

Agree 

Strongly Agree 
 

16. I feel at ease with computers. 

Strongly Disagree 

Disagree 

Neutral 

Agree 

Strongly Agree 
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