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Synthesis 

Rationale for the project 

The rationale for carrying out the pilot project emerged from 
the Eco-health training workshop organized by IDRC in Goa, 
India in January 2005. The theme of this training was on 
"Assessing and mitigating health risks from pollution by small 
and medium scale enterprises using risk analysis in an eco 
system approach to human health research frame work". 
Subsequently a concept proposal on "Assessing and mitigating 
health risks from puffed rice clusters: a case study of Davangere, 
Karnataka" was submitted to IDRC in April 2005 for 
consideration under the eco-health initiative of IDRC. This 
concept proposal was selected for the provision of a proposal 
development grant. The purpose of this grant was to support the 
development of a full proposal that combine the Eco-health 
frame work (including trans-disciplinarity, social and gender 
equity and multi stakeholder participation) with risk analysis 
(including the integrated study of hazards, exposures, dose- 
response and / or health effects). 

Puffed rice is a popular food item, which is produced in cluster 
of small units often located in urban centers. The puffed rice 
cluster consisting of about 6oo units in Davangere in Karnataka 
State was identified for the pilot study. The purpose of this 
study was to obtain base line information on the range of issues 
affecting health and well being of the population. 

The overall objective of the research project is to improve health 
and well-being of the community on a sustainable basis in the 
areas stressed by Puffed Rice manufacturing activities. The 
project was designed in such a way that a trans-disciplinary and 
participatory approach was utilised to focus on cross cutting 
issues of the entire cluster. The project looked into the main 
areas of research namely social, environmental and health. A 
small initial sample size was chosen for the pilot phase so that 
an in depth base line data collection can be obtained. A total of 
io puffed rice units and 41 households (280 individuals) in the 
neighbouring community were selected for the pilot study. 

Research Problems: 

The identified research problems in the study area are - 

a) Environment - poor air quality in the study area. 
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The environmental pollution from puffed rice units is a result of 
the lack of pollution control systems and usage of low-grade and 
hazardous fuels in primitive furnaces. 

b) Health problems 
The working conditions in the units are dismal with cramped 
space, poor lighting and ventilation and the rooms are filled 
with dust and smoke. Continuous working in these units over 
long periods of time poses health risks from particulates, other 
air pollutants and excessive heat to the workers. The main risk 
factors in the Puffed Rice sector are through pollution (air), 
intense heat and occupational hazards. Communities in these 
areas are more susceptible to illness due to lack of basic 
amenities, poor sanitation, unhygienic conditions, and low 
levels of awareness of preventive care and health facilities. 

c) Social determinants of health 
For any improvement of health it is necessary to tackle the real 
causes of health problems or the social conditions in which 
people live and work which is referred to as the social 
determinants of health (WHO, 2005). In this proposed project 
where overall objectives is to mitigate health risks from puffed 
rice sector, it is extremely necessary to study the social 
determinants of health specific for this area. 

Research findings: 
Environment- Poor air quality 
The environmental monitoring in the pilot study show very high 
levels of concentration of particulates indoor as well as in the 
ambient environment. Levels found in the indoor and ambient 
were found to be far higher than standards clearly establishing 
the need for improved technologies and other interventions to 
mitigate emission levels. The exposure levels hence were high 
for workers of the units. The concentration levels of particulates 
in household kitchen were found to be high which is 
predominantly from the use of biomass fuels for cooking. The 
ambient environmental pollution is mainly affected by the 
pollution form the units, thus for improving air quality, the 
priority area of interest is to design and implement 
interventions in the units. Discussions with stakeholders have 
identified a number of technical interventions for possible 
implementations in the puffed rice units. 

Health Issues 
The pilot study attempted to get baseline information on the 
health status of the unit workers and also the community 
members on specific respiratory related ailments as air 
pollution in the area is severe. Main health outcomes observed 
from the pilot study are that of respiratory, locomotor and skin 
disorders. The pilot study results showed that reported 

T E R I Report No. 2004WR23 



iii Assessing and Mitigating Health Risks from Puffed Rice Cluster: A case study 

of Davangere, Kamataka 

morbidity (from surveys) and observed (from PFT, clinical 
diagnosis and health camps) morbidity among the workers and 
community was high, especially for respiratory and locomotor 
illness. 

Further Research 

Social Diagnosis 
Field visits and various social assessment tools employed 
brought in the facts that health of workers in the puffed rice 
sector is mainly affected by the unhygienic and cramped 
workplace and the exposure to poor air quality, and heat. Long 
hours of physical work, low remuneration and poor eating 
habits aggravate health of the workers. Women workers in the 
puffed rice units and their young children are at higher risk 
from air pollution as they are also exposed to indoor air 
pollution from cooking. The pilot result infers low level of 
environmental awareness, poor economic conditions, and lack 
of accessibility to basic resources, unequal power structure and 
the absence of effective regulatory framework. 

It is suggested that further research is required to understand 
the complex social dynamics so as to plan and implement 
effective interventions that will lead to an overall improvement 
in the conditions of health and well being of the community. 
The preliminary results suggest a need for decrease in the social 
stratification by reducing inequalities in power, income and 
socio economic positions. This will be achieved by an actual 
improvement in the existing conditions as well as improvement 
of people's awareness through various information education 
and communication strategies. These interventions need to be 
targeted at three levels, at the industry, community and 
governmental level. The intervention process would lay thrust 
on techno-social integration, human and institutional 
development, community mobilization, gender sensitization, 
collaborative action, which would lead to an improvement in 
health and well-being of the population. 

T E R I Report No. 2004WR23 



SECTION 1 Research Problems 

1.1 Background 

TERI had participated in the Eco-health training workshop 
organised by IDRC in Goa, India in January 2005. The theme of 
this training was on "Assessing and mitigating health risks from 
pollution by small and medium scale enterprises using risk 
analysis in an eco system approach to human health research 
frame work". Subsequently a concept proposal on "Assessing 
and mitigating health risks from puffed rice clusters: a case 
study of Davangere, Karnataka" was submitted in April 2005 for 
consideration under the eco-health initiative of IDRC. This 
concept proposal was selected for the provision of a proposal 
development grant. The purpose of this grant was to support the 
development of a full proposal that combine the Eco-health 
frame work (including trans-disciplinarity, social and gender 
equity and multi stakeholder participation) with risk analysis 
(including the integrated study of hazards, exposures, dose- 
response and / or health effects). Based on this grant the pilot 
study in the puffed rice cluster in Davangere was carried out 
during the period July 2005 to January 2006 and a technical 
report has been prepared based on the results of the pilot study. 

1.2 Puffed Rice Sector 

Puffed rice is a popular food item, which is produced in cluster 
of small units often located in urban centres. Among various 
states in India, Karnataka has some of the largest number of 
clusters of Puffed Rice units. Most of the processing units in 
Karnataka are either small or cottage based industries. It is 
estimated that there are about 2000 such units in Karnataka 
state (see details in Annexure i) and some of the major clusters 
are, in the towns of Davangere, Hubli, Dharwad and Belgaum. 
Davangere cluster has been selected for the proposed pilot 
study. Davangere town is on Bangalore - Pune rail road and 
falls in Davangere district. The product is sent to all over 
Karnataka as well as other states such as Andhra Pradesh, 
Maharashtra. The study area covers ward i8, and ward i9 of 
Davangere Municipal Council. There are a total of 3200 
households in the study area. The demographic details of the 
study area are given in Table 1. A map of the study is enclosed 
vide Annexure 2. There are around 637 puffed rice units in the 
study area established about 20 years ago. The total area of the 
puffed rice unit's layout is around 38 acres. The industry is an 
important source of livelihood directly employing around 3000 
people and another 2000 odd are indirectly dependent. 
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Table 1. Socio economic details of the study area 

Study Area (Ward No. 18 and 19) Davangere Town 

Total No. of households 3200 71437 

Total population 26396 364523 

Male Literacy 48 84 

Female Literacy 41 72 

Sex Ratio 955 females/1000 males 939 females /1000 males 

% of main workers 34.82 31.41 

1.2.1 Process of Puffed Rice making 

The layout of a typical unit includes just enough space for two 
big ovens and the people to work. Each Unit measures 5 m x5 m 
in dimension, with tin or asbestos sheets as roof and bamboo 
makes the upper portion of the sidewalls. The methods used in 
the ovens are very primitive. The process of puffing of rice 
involves paddy soaking, paddy roasting, paddy quenching, de- 
husking, rice drying and finally puffing of rice (See photographs 
in Annexure 2). A process line diagram is given below: 

Process flow diagram 
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Water 
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Water 
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Water 
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+ Tyre + Agri. 

Residue 

Heating of water 
Ash 

Air E 

Soaking & drainin Sand Loss 

Soaked Paddy 

Roasting 

Hulling 

Ash 

Air Emissions 

ice 

Solar Drying 

By readin 

Salting 

Puffed rice 

missions 

Mat. Loss & 

Moisture 
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1.3 Purpose 
To develop a holistic understanding of health determinants and 
risks associated with the puffed rice sector and to plan for local 
interventions / actions to address them. This would help puffed 
rice small and medium enterprises (SME) and associated 
communities to create new social and economic development 
opportunities for achieving improved health and well being of 
workforce and surrounding communities. 

1.4 Objectives 

The overall objective of the research project is to improve health 
and well-being of the community on a sustainable basis in the 
regions stressed by Puffed Rice manufacturing activities. The 
specific objectives are as follows: 

To assess the impacts of Puffed Rice sector on environment, 
health and well-being of the community 
To carry out exposure and risk assessment in the Puffed Rice 

sector and suggest mitigation measures for the same 

To investigate issues of relevance towards gender equity in 
the Puffed Rice sector and gendered difference of health 
impacts 
To understand the role of governing bodies in mitigating 
and preventing health risks from Puffed rice units in the 
region. 
To develop and implement the best available technologies in 
selected units for the mitigation of environmental pollution 
To develop best practice indicators for the puffed rice sector 
with reference to health and well being of the community 
To improve capacity of government and communities in the 
region to regulate and monitor actions for improved well 
being through 

dissemination of the new knowledge generated 
development and adaptation of guidelines to enable 
stakeholders to monitor and manage the ecosystem 
more effectively. 

1.5 Research Problems 

1.5.1 Poor air quality in the puffed rice units and households 
The environmental pollution from puffed rice units is a result of 
the lack of pollution control systems and usage of low-grade 
hazardous fuels in primitive furnaces. Fuels used in the ovens 
for Puffed Rice making are mainly rice husk, wood, wood 
shavings, used automobile tyre, groundnut shell, and 
agricultural residues. The used automobile tyre is used in view 
of high heat it generates and low cost. Burning these fuels in 
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highly inefficient conventional ovens generates high levels of 
particulate matter, carbon monoxide and other pollutants. Each 
furnace is loosely fitted with chimney, which is just 3-4 m high. 
Thus the dispersion of pollutants is not high and as a result 
visible black clouds hover on the cluster and also neighbouring 
areas. In few of the units, even chimneys are not attached and 
entire smoke is dispersed in work environment. There are no 
pollution control systems installed in these units and also 
workforce is not supplied with any personal protection 
equipments. Thus it is common to observe flames at the tip of 
the chimney indicating the extent of incomplete combustion. 
Thus, air pollution is the most serious problem in the Puffed 
Rice units in the form of particulate matter, carbon monoxide 
and other harmful airborne pollutants from tyre burning (See 

photographs in Annexure 3). So far no comprehensive air 
pollution monitoring studies have been carried out in this 
cluster and very little data is available on extent and severity of 
the pollution that is caused by this cluster. 

1.5.2 Health problems 
The working conditions in the units are dismal with cramped 
space, poor lighting and ventilation and the rooms are filled 
with dust and smoke. Continuous working in these units over a 

long period of time poses health risks from particulates, other 
air pollutants and excessive heat to the workers. The main risk 
factors in the Puffed Rice sector are through pollution (air), 
intense heat and occupational hazards. Besides this, synergistic 
effects like over crowding, poor sanitation, meagre nutrition, 
lack of awareness, low socio-economic status etc aggravate 
health outcomes among poor and vulnerable groups. 

The biomass combustion produces high amounts of 
particulates, hydrocarbons and carbon monoxide. The 
suspended particulate matter (below io microns) is respirable, 
i.e., penetrate and get deposited deep in the lung. The acute 
effects of biomass smoke inhalation are largely due to 
asphyxiation and accumulation of carbon monoxide. Chronic 
exposure produces irritation, inflammatory reactions and 
damages the respiratory tract mucous lining and the cilia lowers 
the local defences making them susceptible to infections. Acute 
infective bronchitis, bronchiolitis and pneumonias are common 
in those exposed to the fuels chronically, especially the children. 
Several ingredients of indoor biomass combustion are 

potentially carcinogenic, like benzazopyrine causing carcinoma 
of the naso-pharynx. 

Carbon monoxide (incomplete combustion of biomass fuels, 
tobacco) is responsible for detrimental effects on intrauterine 
growth. Once inhaled, CO combines with haemoglobin to form 
carboxyhemoglobin (COHb), a stable compound that does not 
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readily give up 02 to peripheral tissues and organs, including 
the foetus (Gautemala, Boy, Bruce, and Delgado 2002). Thus air 
pollutants in biomass smoke impair pulmonary immune 
defence mechanism and increase the risk of developing asthma 
(Mishra 1999). 

Communities in these areas are more susceptible to illness due 
to lack of basic amenities, poor sanitation, unhygienic 
conditions, and low levels of awareness of preventive care and 
health facilities. Low-income groups are also susceptible to the 
economic shocks associated with serious illnesses, as they are 
highly dependent on labour income, and with fewer saving there 
is a high risk of indebtedness due to cost of ill health. Women 
have added risks due to low education and social status, as they 
lack awareness about hygiene, health and TB may result in high 
actual morbidity, low treatment facility while sick, resulting in a 
greater burden of ill health among women relative to men 
(Parikh et al; Madhiwala et al 2000; Nandraj et al 1998). Thus 
vulnerability of the under-privileged groups in the vicinity of the 
industrial areas to various environmental health problems is 
exacerbated by inadequate access to healthcare facilities, 
malnutrition, isolation and lack of awareness. 

1.5.3 Social determinants impacting health 
Extensive literature supports that most of the global burden of 
disease and the health inequalities are caused by social 
determinants. Hence for any improvement of health it is 
necessary to tackle the real causes of health problems or the 
social conditions in which people live and work which is 
referred to as the social determinants of health (WHO, 2005). 
Life expectancy is shorter and most diseases are most common 
further down the social ladder in the every society. Hence health 
policy must tackle the socio-economic determinants of health 
(WHO, 2003). In this proposed project where overall objectives 
is to mitigate health risks from puffed rice sector, it is extremely 
necessary to study the social determinants of health specific for 
this region. Here, we define social determinants of health as the 
specific features and societal conditions that affect health. With 
the above objectives in mind, the four vital enquiry areas that 
determine health were arrived at during the social diagnosis 
process. These enquiry areas determining health are as follows. 

Environmental awareness and conditions 
Economic determinants 
Access and control of basic requirements 
Distribution of power and regulatory framework 

The social diagnosis was carried out with the above mentioned 
four enquiry areas to look into the existing socio-economic 
conditions in the region. 

T E R I Report No. 2004 WR23 





SECTION 2 Research Methodology and findings 

2.1 Sampling procedure 

The sample size for the pilot study involves two population 
groups in the cluster namely workers in the units who are 
directly involved in the manufacturing process (group at risk) 
and the neighbouring community. A sample of io puffed rice 
units using sampling grid approach was selected. A total of 41 

households were selected in the neighbouring community 
based on judgement and giving representation to all the 
surrounding residential areas. 

2.2 Environment - Monitoring and exposure assessment 

Materials and methods 

The sample size for the environmental monitoring and the 
exposure assessment of the pilot study involves the same 
population groups selected for the study. 

Environmental monitoring in the households 

Environmental monitoring was carried out in all the 41 

household for kitchen, living and ambient 
microenvironments. In households where kitchen and living 
rooms were the same, only kitchen micro environment 
monitoring was done. Ambient was also done for a group of 
households in the same area (street or lane). 

The number of monitored results is available for the following 
break up: 
Household Kitchen micro environmental monitoring: 41 

Household living micro environmental monitoring no: 11 

House hold ambient micro environmental monitoring: 1o 

Time activity was administered to all the individuals of the 
selected households except for infants. Time activity survey 
was administered to 239 individuals from 41 households of 
which 78 were females, 9o males and 65 children (less than 
14 years of age). There were a few non respondents as well. 
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Environmental monitoring in the units: 

In the case of environmental monitoring at the unit level, a 
total of io units were selected for 2 micro environments. The 
number of monitorings carried out was: 
Unit indoor micro environment: io 
Unit ambient micro environment: 
Time activity questionnaire was administered to all the 
workers of the unit. 

Environmental monitoring details 

Both ambient and indoor levels of PM io was carried out in 
the units and in the households PMio was monitored for the 
kitchen, living and ambient micro environments for the 
households. 

Table 2: Monitoring details: 

Micro- 

environment 

Location of the sampler Duration of sampling 

Household 

ousehold 

Household 

nit 

Unit 

Kitchen 

iving room 

Ambient 

ndoor 

Ambient 

About 1 m distance from the 

stove 

Centre of room 

Outside the house 

(normally one ambient 

measurement for 4-5 house in 

the same locality) 

About 1 m distance from the 

stove 

Outside the unit 

Cooking area (continuos 24 hour 

period programmed for a total of 

600 minutes which includes all 

cooking sessions in a day's 

24 hours period 

24 hours period 

ntire 24 hrs periods of the day 

24 hr period 

Exposure assessment 

Indirect method for exposure assessment was adopted in the 
study. In this approach, exposure was reconstructed by 
combining information on micro-environmental 
concentrations and time allocations using the following 
formula. 

No of cooking sessions vary from household to households i.e. in some there are 
only two cooking sessions (morning and evening). 
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Where Ei is the daily-integrated exposure of the ith age group, 
Cj is the concentration of RSP in the jth micro-environment 
and tij is the time spent by the ith age group in the jth micro- 
environment. 

In the present study three main microenvironments namely 
cooking area, living room and outdoors were identified for 
monitoring PM io levels in the households and two micro 
environments namely indoor and ambient were used for 
monitoring in the units. Time budget surveys were carried out 
among all workers in the units and all members excluding 
infants in each household to determine the time spent by the 
individuals in each of the identified microenvironments. For 
the exposures build up for the workers unit indoor 
concentration, unit ambient along with hhs living room 
concentrations were used for the exposure framework. 

Quality Assurance ad Quality Control measures 

Standard quality assurance / quality control procedures were 
followed for the pilot study. Collected data was cleaned, 

tabulated and statistical tests were run for correlation and 
level of significances. Standard operating procedures were 

adopted both at the laboratory and field sites (Refer Standard 
Operating procedures in Annexure 5). Filters were kept in 
desiccators with silica gel for 24 hours before weighing them 
in an electronic balance with an accuracy of 1 µg. One in every 
30 filter was used as a blank. The filters were reweighed after 
sampling by the same lab assistant and standards protocols 
were employed. All filter papers were coded as per protocol 
and transported to the site. Low volume air samplers (224 - 
PCXR7, SKC make, USA) were used to measure PMio levels. 
All samplers were checked and calibrated before and after 
every sampling using the soap bubble technique. The flow 
rate of the sampler was set to 1.91/min. Any deviation in the 
flow rate from the initial to the final, the data values from 
these were deleted for calculations. Data was coded and 
entered into Microsoft Excel worksheet. In terms of 
concentration levels for particulates, data points were avoided 
for data that had sampling problems like pump, battery 
failures, tube disconnections, low flow rate or laboratory 
analysis irregularities. Units for PM concentrations and 
exposures are reported in 11g/m3 and µg/m3 hour 
respectively. 

T E R I Report No. 2004WR23 
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Results 

Concentration of PM 10 in the units 

Summary of the individual concentration levels of 
particulates in the io units are presented in the tables below. 
Indoor particulates levels inside the units were found to be 
high. The average indoor concentration in the units was ioo6 
9g/m3 (n= io). Indoor air quality standard in the country 
does not exist. Ambient levels outside unit was also high and 
the average levels was found to be 510 gg/m3 (n=7) which 
exceeds the ambient air quality 24 hour standard for 
industrial areas which is 150 tg/m3. 

Table 3 Unit: micro environment average PM10 concentrations 

PM 10 concentration Indoor microenvironment 

Wghn) 

Ambient 

microenvironment 

WglmI 
Average 

No of samples 

Maximum 

Minimum 

NAAQS industrial area for 

RSPM 

1006 

n=10 

2868 

123 

510 

n=7 

1000 

137 

24 his:150pg/m3 

Exposure levels to particulates for the workers 

The corresponding average exposure to particulates for the 
worker in the units was found to be 442 .tg/m3 h (n=56). 
Since the sample size for the pilot study was small, there was 
only one female worker. There was also not much difference 
seen between the various worker groups like puffer and the 
helper. 

Table 4 Unit: Average exposures levels for the workers in the Puffed rice units 
(fjg/m3h) 

Exposure ughn3h Puffer Helper 

Avg 442 435.7 

(n=12) (n=16) 

Max 698.54 681.72 

Min 219.00 250.65 

Concentration of PM 10 in the households 

When we look at the average concentration levels of 
particulate in the households, it was found to be 274µK/m1m3 

(n=39) in the kitchen microenvironment. In terms of living 
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room concentration the levels were 275 pg/m3 (n=5) and the 
ambient levels were found to be 130 9g/m3 (n=7). 

Table 5 HHs micro environment average PM10 concentrations 

PM 10 Conc. Community Kitchen micro Living room 

environment microenvironment 

Ambient 

microenvironment 

(pglm3) 3) (N91) 
Average 274 275 130' 

no of samples (n=39) (n=5) (n=7) 

Max 1039 436 276 

Min 43 67 19 

Initial No. of samples 

No of sample values 

40 6 9 

deleted 1 1 2 

24hrs average: 100 

NAAQS for residential areas pg/m3 

Monitoring during rainy season, hence lower observed values 

Comparison of observed values with available Indian standards 

When we compare the obtained average ambient 
concentration levels in the units which is 130 gg/m3, with the 
Indian National Ambient Air Quality Standards (NAAQS) for 
residential areas, namely loogg/m3; the observed levels in the 
study were slightly above this standard. However the sample 
size in the pilot study was small and the average levels were 
only for a total of 7 values. It should also be noted that during 
the monitoring period, there were a few rainy days and the 
observed levels were low on certain monitoring days thus the 
levels could have been higher during non monsoon periods. 

Statistical tests for correlations 

The correlation between variables was checked using 
statistical methods. There was no significance between unit 
indoor and ambient levels. Pearson correlation was 0.133. 
Non-parametric test namely Wilcoxon Signed rank test was 
used to check whether indoor and ambient concentration were 
similar across the units. The observations from this test was 
found not to be not similar (Z=-o.943, P>0.05). 

Carl Pearson's coefficient of correlation was computed to see 

the correlation between kitchen, living and ambient 
concentrations in the households. From the result it was 
observed that the correlation between kitchen and living is - 
0.329; kitchen and ambient is 0.981 and there were no data 
points for ambient and living. However the observed 
concentration levels were high when compared to the NAAQS 
for residential areas which is loogg/m3. 
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Exposure levels to particulates for household members 

With regards to the exposure levels for individuals of the 
community, the 24 hours average exposures for the males 
members between 14 and 6o years of age was found to be 214 

9g/m3 hour and that of the females between 14 and 6o years 
was 264 9g/m3 hour. Since women are involved in cooking, 
their time spent in the kitchen micro environment is higher 
exposing them to higher levels of particulates that emanate 
due to the use of biomass as cooking fuels. Even in the 
category of individuals above 6o years of age, with in the 
community, females had higher exposures of 275 t g/m3 hour 
as compared to male members who had an average of 248 
pg/m3 hour. 

Table 6: 24 hour average exposures- unit workers and community members 

Age category Mean 24 hour exposure 

conoentr r of RSPM (poi ) 

Worker 

Male Female 

<14y N=0 n =0 

14-60 y 444+-147 493 

(n=53) (n=1) 

>60 y 491+-103 

Community 

(n=2) (n==0) 

<14y 227+-39 239-+29 

(n=34) (n=26) 

14-60 y 

214+-43 264+-49 

(n=91) (n=80) 

>60 y 

248 +- 32 275 

(n--4) (n=1) 

Observations form the pilot study 

As a part of the environmental monitoring our efforts we 

concentrated in quantitative measurement of air pollutants 
from the puffed rice cluster. The exposure assessment 
component of the study looked into the exposures to 
particulates less than 1o microns in size (PM1o) to workers of 
the puffed rice units and the household members living in and 
around the puffed rile cluster. The environmental monitoring 
for the project was carried out between the rainy months of 
September - october 2005. 
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The pilot study results showed very high levels of particulate 
concentration indoors as well in the ambient air of the puffed 
rice units and they exceed the existing ambient air quality 
standards. 

With respect to the households, concentration of particulates 
indoor in the kitchen and living micro environments of the 
households were also found to be high, which was essentially 
due to the use of traditional chulahs and biomass as fuels for 
domestic cooking. Comparing the ambient PM1o near the 
households, and comparing it with the Indian NAAQS for 
residential areas which is ioo 9g/m3, the observed average 
levels of 130 Ag/m3 was slightly higher. However the sample 
size in the pilot study was small. When correlation between 
variables was checked and there was no significance between 
unit indoor and ambient levels. 

Exposure build up showed that the average exposure to 
particulates for the worker in the units was 442 9g/m3h and 
not much variation was seen between workers groups of 
puffers and helpers. In case of exposure levels to members of 
the community, male members within the age of 14 and 6o 
years had average exposures of 214 µg/m3h and females in the 
community within the age group of 14 years and 6o years had 
average exposures of 264 gg/m3 h thus showing females had 
higher exposure levels. 

Environmental monitoring: limitations of the study 

The pilot phase was a short duration project that attempted to 
see the emission levels in terms of particulates from the 
puffed rice units and the exposure of individuals to 
particulates. A small sample size of units and community 
households were selected. For the micro environmental 
monitoring for the study only 2 micro environments namely 
SME workplace and ambient was considered. There are a 
number of limitations of the study which are detailed below: 

Environmental monitoring was carried out only with 
respect to particulates as this was assumed to be the major 
pollutant from the cluster due to the use of cheap fuel. 
Other possible specific pollutants like silica could not be 
monitored and analysed as in house capacity was not 
existent. 
For the households kitchen, indoor living and ambient 
were considered. Other micro environment namely 
schools, and jobs other than SME were not measured; so 
ambient values were used as surrogate. 
Monitoring for the cooking environment was carried out 
over a 24 hour period due to logistics; however in reality 
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cooking is done for a shorter period (2 to 4 h/per day). As 
a result reported cooking micro environmental 
concentration and women exposure are on conservative 
side. 
Where ever a micro environmental concentration level 
was not available, the average concentration for that 
particular micro environment was used as surrogate for 
the exposure build up. Since being a pilot study the 
samples for various environmental monitoring was small. 
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2.3 Health Issues 

Materials and methods 

As a part of the Ethical Clearance process, before the start of 
the pilot, as per the ICMR (Indian Council for Medical 
Research), clearance was obtained from the Institutional 
Review Board (IRB). After clearance was obtained from the 
IRB, respondents for the study were included with their 
consent for voluntary participation in the study. 

This section covers the human health status and outcomes in 
terms of perceived and observed health morbidity in the 
Puffed Rice area among the workers and the affected 

community. Household, individual and respiratory symptom 
questionnaires were used to conduct the survey across the 
Puffed Rice workers and individual members of the 
households in the community to assess their perception on 
health. This questionnaire also includes items on socio- 
economic status, housing characteristics, water, exposure, 
occupation (nature, health), habits (smoking), exposure (fuel, 
cooking hours), reported illness, mitigation measures 

(doctors visits, medical costs, local remedies), and averting 
activities. Additionally, a health camp was organized as a part 
of the pilot study to have good rapport and to procure basic 
health details from the community in the region. 

Detailed clinical history were obtained using a pretested 
clinical questionnaire focusing on respiratory illness, 
tuberculosis, acute respiratory infections, chest illness, eye, 
dermatological conditions, medications for respiratory illness, 
smoking etc will be taken into account. General physical and 
systemic examination was done by a team of medical officers 
from Kasturba Medical College, Manipal, with special 
attention to respiratory system. Provisional diagnosis of 
medical disorders was done based on detailed clinical history, 
general examination and systemic examination. Pulmonary 
Function Test (PFT) was conducted using a portable 
spirometer to determine the capacity and effectiveness of the 
lungs and detect deviations like obstructive lung diseases. 

Based on the sample size selected for the pilot study, the tests 
carried out are as follows: 

Observatory health status was carried out among 32 workers 
and 171 individuals from the households. 47 PFTs were 
carried out among the workers and 97 PFTs for individuals 
(out of 280) from the households. 
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Observed clinical health status - Results 

Unit workers 

Workers in the age group of 15-29 years, 30-44 years, more 
than years were 49.2%, 37.7% and 13.1% respectively. 
About 90% were males and the rest were females. 

Majority of the individuals in the community belonged to the 
age group of 15-29 years (38.5%), 0-14 years (34.8%), 30-44 
years (16.3%), more than 44 years (10.4%) respectively. About 

55% of study subjects were females and 45% were males. 

33.1% of the community members were housewives/ retired 
persons, students/working group (26.5%), coolie/ labourers 
group (25.7%), Bhatti and Avalakki workers group (8.5%) and 
beedi rolling workers group (6.3%). 

The workers had clinical complaints mostly with reference to 
locomotor system(24.24%) followed by respiratory 
system(15.15%), skin(9.o9%), cardiovascular system(6.o6%), 
gastrointestinal system(6.o6%) respectively. The workers 
were clinically diagnosed to have diseases related to 
locomotor system (18.8%), respiratory system (15.6%) like 
chronic bronchitis, pulmonary tuberculosis, anaemia 912.5%), 
skin illness (12.5%) like pyoderma, fungal disorders, 
nutritional deficiency disorders, eye illness (3.1%), 
gastrointestinal system (3.1%), cardiovascular system (6.3%) 
and central nervous system (3.1%). About 25% of the workers 
were apparently healthy. 

17% of workers had restricted lung defect and among this 
12.8% of workers had mild restriction, 2.1% had moderate 
restriction and the rest had had combined defect (2.1%) for 
lung obstruction and restriction. Among the workers with 
defective pulmonary function, 84.7% of them had exposure 
levels of more than 450 units. Clinical correlation for 
defective pulmonary function among workers revealed 
restrictive lung function among workers with respiratory 
disorders and exposure levels of more 350 units. 

Community members 

Most of the individuals assessed had clinical complaints 
related to locomotor system (19.29%), respiratory system 
(17.54%), gastrointestinal system (12.28%), eyes (4.67%), skin 

(2.33%) and cardiovascular system (1.16%). Clinical diagnosis 
showed disorders of the respiratory system were common 
(15.8%) like chronic bronchitis, Chronic Obstructive 
Pulmonary Disease (COPD) etc. Disorders of locomotor 
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system constituted 9.9% of the disorders. Disorders of 
gastrointestinal system were common (12.3%) like worm 
infestations and acid peptic disease. Anaemia (10.5%), skin 
disorders (6.1%) and eye problems (5.4%) are other common 
disorders seen in the community. 

Children and young adults constituted 34.6% and 38.5% of 
cases of respiratory disorders like acute respiratory infections 
and allergic. About 60% of gastrointestinal disorders like 
worm infections and diarrhoeal diseases were found in 
children. Majority of locomotor disorders are seen in the age 

group of 15-29 years and more than 44 years respectively due 
to work related factors and ageing. About 50% of cases of 
anaemia were children. 

There is a statistically significant association between age and 
prevalence of medical disorders (p<o.ooi). 

Clinically diagnosed cases like respiratory, gastrointestinal, 
and locomotor are more or less equally distributed between 
the sexes. However skin problems are more commonly seen 

in males (81.8% of cases) as compared to females. 

Locomotor disorders were most common in the occupational 
group of Bhatti/Avalakki workers, which may be related to 
large physical strain involved in their work. Gastrointestinal 
disorders were common among students and service 
employees (6o%) and housewives/retired persons/small 
children (25%). Respiratory disorders though common 
among housewives/retired personnel/small children (30.4%) 
does not have preponderance in one particular group. 
However the association between occupation and prevalence 
of medical disorders was not found to be statistically 
significant. 

Medical disorders are more common among individuals who 
were illiterate (26.5%) and educated less than 10th standard 
(52.3%) compared to others. This difference between the 
groups was found to be statistically significant (p<o.o5). 

All the individuals who had respiratory disorders had 
exposure levels (RSPM) above 15o µgm/cubic meter. About 
68% and 31.7% of the individuals with respiratory disorders 
had exposure levels of 150-250 ggm/cubic meter, 
> 25oggm/cubic meter respectively. 

Pulmonary function tests among household members 
revealed that 23% had restrictive pulmonary defect. Among 
these 17.2% had mild restriction, 2.2% had moderate 
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restriction, 1.1% had severe restriction and 3.25% had 
combined lung obstructive and restrictive defect. Among 22 
individuals who had restrictive function, 14 individuals (64%) 
were females. About 60% males and 40% females were found 
to have normal pulmonary function. 

Among 21 individuals who had defective pulmonary function, 
13 individuals (61.9%) and 7 individuals (33.3%) had 
exposure levels of 150-250 units and more than 250 units 
respectively. 

Random mix of workers and community members (through medical camps) 

Health camp assessed 314 individuals who included both men 
and women and individuals from all age groups. Majority of 
subjects were diagnosed to have medical conditions related to 
respiratory system (32.2%), gastrointestinal system (18.8%), 
locomotor system (16.2%), skin (5.4%), cardiovascular system 

(3.5%) and eyes (2.9%). 

Majority of clinical respiratory problems were seen among 
children (55.4%) while majority of locomotor system 
complaints were seen in the age group more than 30 years 
(6o.8%). Gastrointestinal disorders were also common 
(18.8%). Most of these disorders were seen in children 
(4o.7%) are due to helminthiasis. Disorders of respiratory 
system were more common among females, while disorders of 
locomotor system were more common among males. 

Perceived health conditions - Results 

Unit workers 

Perceived health conditions are measured in three main 
categories namely respiratory, locomotor and gastrointestinal 
morbidity. The results showed that 82.1% of the workers had 
reported respiratory illness, 66.7% had locomotor (muscular- 
skeletal) illness. The other illness reported among the workers 
were gastrointestinal illness (3o.8%).Workers in the age 

group 15-29 years reported higher respiratory illness (85%) 
whereas workers in the age group 30-45 reported higher 
locomotor illness (8o%). 

Community members 

The survey revealed that the highest reported illness was 

respiratory illness (60.8%) and men reported higher (59.3%) 
than women (48.8%). The other illness reported was 
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gastrointestinal (37.2%) and locomotor (36.8%). Men 
reported higher illness for morbidity like gastrointestinal 

(39.2%) and respiratory (59.3%) whereas muscular skeletal 
illness women reported slightly higher than men (38.2%). 

We conducted interviews among private doctors, health 
workers from the health centres, teachers from government 
schools and anganwadi (govt run Pre School cum child care 

centre) workers regarding child health. They reported that 
women and children were sick and malnourished. Common 
ailments reported in the area among children were 

respiratory illness, malnourishment, anaemia, worm 
infestation, stomach aches, decreased vision, ear pain, cold, 
dry cough, fever, cough with phlegm, wheezing, vomiting, 
scabies, whitish pigmentation, poor immunization. 

They reported various problems among women like throat 
(dry throat, scratchy, irritation), respiratory, eye, ear 
problems, cough, cold, ear pain, discharge, scabies, skin 
problems, headache, dyspneoa, dust allergy, dry cough. 

Due to poor socio-economic (poverty), poor hygiene, poor 
environmental conditions and pollution, there were various 
kinds of illness prevalent among the community living in the 
slums. Community attributed various risk factors to illnesses 
to various environmental conditions like having no toilet, no 
water (sometimes contaminated water), poor living / housing 
conditions, open drains and drainage, no sanitation/ hygiene, 
and dirty surroundings. People live in slums; hence there are 
outbreaks of endemics like malaria, gastroenteritis. There are 
no pregnancy or postnatal check ups, no family planning, or 
no immunization as well. 

TB was common among adult men in the age group 15-49 
years, especially 30-40 years due to poor work conditions and 
daily exposure to environmental pollution. As TB is 
considered as a social stigma, people do not continue 
treatment after they are cured of the symptoms, hence there 
is relapse. People do not access health care for treatment, no 
check ups, or no referral care. 

Health camp was organized for the community. There was an 
inauguration function. We had a local team of student 
undergraduate nurses who assisted us with the community 
rapport and field work. A team of community medical doctors 
conducted all the medical examination of the subjects. 
Common problems seen at the health camp were joint pain, 
weakness, anaemia, Urinary Track Infection, cough, cold, 
fever, TB, hypertension, muscular skeletal illness, Gastro 
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Intestinal Track, obesity, uncontrolled Hyper Tension, 
injuries etc. 

Access to Health care 

There is one primary health unit, i6 private doctors (allopathy 
and ayurvedic), five private hospitals, four laboratories, three 
pharmacies and other unregistered practitioners in the area. 
Private hospitals like Bappuji hospital is headed by a Medical 
director and has 50o beds. It has all specialties, lab, DOTS, 
scan, diagnostic, hospital, OPD, child health institute, 
research and medical college. 

Government primary health unit has daily OPD. It has a MO, 
3 (Auxiliary Nurse cum Midwife) ANMs, 1 pharmacist, i clerk, 
and 3 attenders. At present there are only 17 TB cases that 
are on DOTS regimen. The centre covers a population of 
around 51.3 (51,300). From here people are referred to the 
district hospitals like Women and child, District general 
hospital (CG) which has DOTS and surveillance , all 
specialties, lab n other facilities. It is 10o bedded. C G 
Hospital (district hospital) has loon beds. It is headed by a 

MS. There are various specialties, and facilities like dialysis, 
lab, and free beds. 

District health and family welfare is headed by a District 
Health Officer (DHO). They have no statistical data on 
morbidity. State TB centre had started DOTS in 2001. 

Observations from the pilot study 

Most of the young workers are involved in jobs, which require 
heavy physical work This may explain the larger proportion 
of workers with locomotor system disorders in the younger 
age groups. In comparison, major proportion of individuals 
with disorders of respiratory system was seen in 30-44 years 
age group. Puffed rice unit workers usually start working at 
an early age exposing them to long periods of exposure to 
indoor air pollutants and so it is understandable that they are 
the most affected for respiratory system involvement. 

Poor personal hygiene, low nutritional status and poor 
environmental conditions may be responsible for the skin 
disorders. Gastrointestinal disorders result from poor 
environmental conditions (physical and psychological). 
Workers and community were equally affeUced by anaemia. 
Poor nutritional status, worm infestations along with iron 
deficient diet due to poor socio-economic conditions may be 
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responsible for anaemia and malnutrition in the sector, 
especially among children. 

The study showed that reported morbidity (from surveys) and 
observed (from PFT, clinical diagnosis and health camps) 
morbidity among the workers and community was high, 
especially for respiratory and locomotor illness. 

2.4 Social Diagnosis 

This section details out the social determinants of health 
revolving around puffed rice sector in Davangere. The 
objective of this component is to assess the social, economic, 
and governance issues with gender perspective towards the 
health and well being for the puffed rice community using 
ecosystem approach. The social diagnosis process included 
various participatory exercises such as PRA, stakeholder 
analysis, multistakeholder meetings, Focus group discussions, 
household survey, workers questionnaire survey and 
secondary data analysis. A schematic representation of the 
social diagnosis process adopted in this course of study is 
given below. 

Scoping - 
PRA methods 

stalceholder analysis 
Mapping, identification of issues& 

1 
Participation plan 

" Which stakehoider groups 
* Why included 
" Stakeholder orations 
" Stakeholder power and influence over 

E 

1 

Review meetings, entry 
point activities to 
strengthen participation 

Describing the social context and 
dynamics 

Fig. 1. Social Diagnosis Process 

Materials and Methods 

The project commenced by carrying out a Rapid 
Reconnaissance survey/ Rapid Appraisal. The objective of 
embarking on this exercise was to provide the research team 
with an understanding of local people's situations, their socio 
economic conditions, and their perceptions regarding the 
activity, their awareness of institutions and regulations, their 
perception of the problems and perspectives on how they plan 

Focus group 

Initiating the participation proces§ 
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to address/cope with these problems. Over a short period of 
time rapid reconnaissance survey provided the research team 
with insights and gave a `sense' of the study area as perceived 
by the people. This background provided valuable insights to 
help design the approach in which issues need to be further 
probed through questionnaire, interview structures etc. This 
exercise combined methods such as key informant interviews, 
sensing interviews, focus group discussions, informal 
interviews and observations. In order to extract the maximum 
benefits from this exercise an interdisciplinary team fluent in 
the local language and possessing skills in carrying out open 
interviews were engaged in this exercise. The advantage of 
having a multi disciplinary team was that it enabled for 
triangulation of data that was collected. Key informants were 
carefully selected and previous research experience in the 
Puffed Rice sector helped in the identification of key 
informants. Emphasis was stressed on eliciting the confidence 
of locals and the cooperation and support of government 
officials in carrying out this study. The findings from such an 
exercise may not be precise but it provides the researchers 
with baseline information to begin work on. This is largely an 
extractive process where the agenda is set by the researcher 
however up scaling the work by the use of participatory 
research techniques this lacuna was addressed. The details of 
the social and governance protocols are detailed in 
Annexure 7. 

The next exercise carried out was the application of the 
various PRA techniques to probe further issues that required 
a better understanding based on the findings from the rapid 
reconnaissance survey. Visual and diagrammatic tools were 
used as these allowed for a greater participation of 
respondents in constructing and analysis their world through 
the various tools such as daily routines, problem tree and 
disease matrix (see Annexure 7, section 7.2). 

Daily routine: The daily routine mapping exercise enabled 
in providing insights as to how people spend their time 
during the day. This exercise showed how the tasks 
performed by the men differ from that of women. 
Problem tree: This exercise enabled to understand what 
are the root causes for a particular problem and the 
consequences of these problems. 
Disease matrix: This exercise provided information on the 
various types of illnesses that occur in the community, the 
season it occurs and the mitigating strategies adopted by 
the community for the same. 

. Diet matrix: 't'his exercise provided information on the 
kind of diet followed by the people. 
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Institutional mapping: Through this exercise people 
mapped out the various institutions of relevance to them. 
A follow up to this exercise were the interviews that were 
conducted with the various institutions to understand 
their role in regulating the puffed rice sector. 

While carrying out participatory research one important 
element is observation. This provides the researcher with 
insights that have not been overtly said. These are rather 
based on the interpretation of the researcher and needs to be 
probed further. For instance, in a multi stakeholder meeting it 
was observed that a certain section of the group began to 
participate in the discussion only when the chairperson of the 
association left the hall. 

Interviews were in the other PRA technique that was widely 
used. A framework was developed to identify the data 
requirements and the mode of collecting this data, i.e. 

interviews, household survey, etc. Subsequent to this, the 
interview structure was developed to guide the course of the 
interview. This also helped in effective time management of 
interviews. In addition to this the interviews were conducted 
in conjunction with the availability of the interviewees' time. 
Insights from the rapid reconnaissance survey helped in 
designing the interview structure which was sensitive to local 
customs and conditions. The following kinds of interviews 
were carried out: in-depth key interviews, open interviews 
and focus group discussions. 

In-depth key interviews: Within the puffed rice sector key 
persons were identified to provide an in-depth 
understanding of the puffed rice sector. Information that 
was collected was validated by cross checking the same 
with other key informants. This strategy to some extent 
controlled the individual biases and prejudices. In case the 
interviews went too long and the interviewer sensed 
fatigue the interview was continued at a later date 
convenient to both, the interviewer and interviewee. The 
association members were interviewed as these were key 
actors who played a major role in making and influencing 
decisions. Government agencies that were largely involved 
in regulating the puffed rice sector were interviewed to not 
only revisit the institutional map but also to understand 
their constraints to rule enforcement. 

Open interviews: Unstructured interviews that were held 
as a, scoping exercise to provide with details to understand 
the whole production process. These interviews also 
provided with information on peoples perception on the 
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role of the various government agencies. These interviews 
were conducted with unit owners, workers, women, health 
workers and school teachers. 

FGD were held with the community. The advantage of a 

focus group discussion is that at one platform there are a 

number of people discussing a particular topic and so it 
internally leans to triangulation of the information that 
has been provided. As far as possible the focus group 
discussions were conducted with homogenous groups and 
within these groups the facilitator was sensitive to the 
power structure as they tend to influence / control the 
flow of the discussion and hence encouraged the 
disadvantaged within the group to voice their opinion. 
Further, separate meetings were held with the women and 
workers. The focus group discussions were held across the 
8 hamlets that made up this region. One of the challenges 
faced in setting up the focus group discussions was to get 
people to attend these meetings, especially the workers 
who were extremely busy during working hours and were 
reluctant to spend time with us after work. The research 
team spent a lot of time not only in convincing the 
workers to attend these meetings but had to constantly 
reschedule these meetings as per the workers 
convenience. Over and above these logistical challenges, 
the facilitator was under additional pressure to ensure 
that the discussion in these meetings were focused in 
order to finish it in a short span of time and cover all the 
topics that were set for discussions in these meetings. 

Stakeholder analysis was carried out to assess the 
importance of the different stakeholders in this project 
and understand their interest in this project in order to 
draw up a stakeholder engagement plan in the proposed 
second stage of the project. The stakeholder analysis 
began by listing all stakeholders in this project. Assistance 
of some immediately available stakeholders such as puffed 
rice owners, owners associations and workers was sought 
for feedback on this list and getting their inputs on the list 
of identified stakeholders. Each and every stakeholder 
identified was approached; an immediate strategic plan 
was quickly prepared for approaching these stakeholders. 
Informal interviews were carried out with these 

stakeholders. Wherever the stakeholders are a group, care 

was taken to have the right representation from that 
particular group or have more than one representation of 
the particular group. The interviews captured the interests 
of the stakeholders in the particular project their level of 
importance in this project. From the above analysis 
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strategies for involving these stakeholders in the next 
phase of the project was planned. 

Some of the limitations of PRA is that it needs engagement 
rather than mere participation and often this becomes 
problematic as people are reluctant as they don't have the 
time, or perceive themselves unfit to contribute to the 
discussions etc. Getting people to think about their problems 
and ways to address them in the absence of tangible outcomes 
can demoralise the engagement of the community. In order to 
over come this one way out is involve the community in 
participatory action research, which we plan to incorporate in 
the second phase of this study. 

In addition to the above qualitative methods quantitative 
methods using the survey instrument and compilation and 
analysis of secondary data was carried out. The objective of 
the survey was to have some quantitative data on this sector. 
In all there were 3 sets of questionnaires, targeted to different 
population groups, one to the head of the house household, 
another to the individuals in each of the households and the 
third was canvassed with workers working in the puffed rice 
units. The questionnaire that was canvassed with the head of 
the households was aimed to arrive at some baseline line data 
on the socio-economic status, housing condition, 
consumption patters relating to water supply and fuel usage; 

cooking pattern, waste disposal practices and distance from 
the production units was captured to determine the extent 
they are susceptible to the various pathways of exposure. It 
also captured their perception on the problem of air pollution 
and if they had done anything to resolve this problem. The 
individual questionnaire was aimed to gauge the individual 
exposure and behaviour patterns. It also captured 
information on self-reported health and the health care 
facility they avail in case of illness. The worker questionnaire 
captured socio-economic information in terms of 
emigrational status, age, sex, education, work experience and 
kind of work done in the units. It also captured information 
on behaviour patterns and self reported health. 

Sampling procedure 

Based on the sample size selected for the pilot study the total 
number of surveys and interviews conducted are detailed 
below: 
Household level survey conducted in 41 households 
Unit level questionnaire conducted among io units 
FGD's i6 Nos in the community . 

1 FGD among the puffed rice unit owners 
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Key informants interviews conducted: 
Among workers: 6 
Among owners: 6 

Among community leaders: i 
Among NGO's : i 
Govt officials: 7 (SPCB-2, DIC-2, MC-i, Labour union-i 
and DC-1) 
Multi-stakeholder Meeting : i 

Finding from the rapid reconnaissance survey and PRA 
helped design the questionnaire. The questionnaires were 
translated into the local language and piloted in the filed. The 
questionnaires were tested for clarity in questions, to gauge 
responded fatigue, and check the flow of questions and to see 
if the responses obtained from the questionnaire addressed 
the objectives of the questions. The questionnaire was 
reworked based on the pilot testing findings. Local 
investigators to carry out the survey were carefully identified 
and were rigorously trained over two days. Care was taken to 
see that investigators from the same ward did not canvas the 
questionnaire in their locality as this could result in a biased 
response. Prior to canvassing the questionnaire, the 
respondent's oral consent to participate in the survey was 
obtained. Those households who refused to participate in the 
survey were replaced. Additionally if workers from the 
selected units or individuals from the selected households 
refused to participate in the survey it resulted in replacing the 
entire unit or household. 

Besides all this secondary data form district census 
handbooks, State pollution control board, Department of 
Industries was collected and analysed. This exercise also 
helped to cross validate the findings from the survey. 

Social determinants impacting health in the region 

Here, we define social determinants of health as the specific 
features and societal conditions that affect health. With the 
above objectives in mind, the four vital enquiry areas that 
determine health were arrived at during the social diagnosis 
process. These enquiry areas determining health are as 

follows. 
Environmental awareness and conditions 
Economic determinants 
Access and control of basic requirements 
Distributic'n of power and regulatory framework 

The results from the social diagnosis are presented below 
under the following four determinants of health. 
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Environment awareness and conditions 

Air pollution from the puffed rice units is one of the serious 
issues observed in this region that has an adverse impact on 
the workers and community. During the FGDs people 
complained about air pollution especially during the summer 
when they said that puffed rice activity is also in full swing. 
Many people reported that air pollution is a cause of 
respiratory problems in the region. In the household survey, 
83% of those surveyed reported high levels of pollution 
(smoke) from the puffed rice sector. The FGDs has also 
brought out that workers and the community have minimum 
knowledge on the impacts of the air pollution. The survey also 
brought out that those reporting air pollution in the region 
have also raised this issue to government or have sought some 
kind of help to resolve this issue. 49% have reported this to 
the municipality officials and 34% have reported to the ward 
councillor. 

The focus group discussions, has also brought out acute water 
shortage for domestic purpose. There are public taps (which 
is the main source of water) in most of the areas and a few 
private taps but in general there is poor supply of 
municipality water in entire Davengere town. In the 
household survey 7o% reported acute shortage of water. The 
situation is even worse in some of the hamlets such as the 
Mandakki layout and Siva Nagar, which has no public taps, 
and hence most residents buy water at the rate of Rs 2.00 to 
Rs 5.0o per pot (depending on the season). Water is bought 
for drinking and cooking while they do their cleaning and 
washing in nearby areas. The areas with public taps, it was 
reported that the supply falls far behind demand. They 
generally receive water only 2 to 3 days in a week. At times, 
these areas also have to buy water when there is severe water 
shortage (supply is only once a week and for shorter 
duration). These people are not dependent on the 
groundwater for their domestic use. There are a few bore 
wells in the puffed rice industrial areas and this water is used 
for soaking and salting. All unit owners do not have access to 
these bore wells. Due to water shortage some units reuse the 
water used for soaking for salting as well. There is a lack of 
awareness on water quality and often the water used in the 
process of salting, at the units is of bad quality. To validate 
the quality of water in the area (ground and surface) it is 
required to cross check by sampling and quality analysis but 
the discussions revealed that the water in the area as being 
good quality and not sufficient to use (municipality supply). 
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Economic determinants 

Income and expenditure 

Raphael (2002) notes that poverty and income inequality are 
the key determinants of the health. In the study area 22% of 
surveyed households fall below poverty or they earn less than 
Rs.l70oo annual incomes. 20% of the surveyed households 
earn less than 1$ a day and 49% of the surveyed households 
earn less than 2$ a day. Having such meagre income, they are 
more susceptible to lack of access to basic requirements 
including food and thus leading to ill health. Poverty also 
discriminates in more subtle ways women and young children 
(Donner 2002). There is inequality of income in the study 
area were some families especially a few puffed rice owners 
are quite affluent. Figure 2 provides income levels of the 
people in the region. The household survey brings out that 
majority of the households surveyed (36%) fall in the income 
category of 1000-3000, followed by 27% who have a monthly 
income of 3000 to 5000, only 14% of the surveyed 
households have an income of 5000-10,000. 

Income levels 

I" 0 <1000 

1000-9000 

0 3000-5000 

0 500010000 

>10000 

Fig 2. Income levels (total family income/month) in the region 

A good diet and adequate food supply are central for 
promoting health and well being. Shortage of food and lack of 
variety causes malnutrition (WHO 2003). TERI studies in the 
region carried out so far has also brought out that the food 
habits of the people are very poor as they rarely consume any 
milk or other dairy products and green, leafy vegetables. In 
the FGDs, people of the region were asked how often (daily, 
weekly, monthly, never) they consume various food items. 
Rice/Jowar/Wheat/Ragi and Dal is the staple diet of the 
people in the region. Almost all the households in the region 
consume meat and eggs at least once a week. Milk is 
consumed only in tea. Most of the women in the region do not 
consume any milk or other dairy products, they also rarely 
consume leafy vegetables. Interviews with health workers 

' Families living in urban areas in Karnataka with less than Rs. 17000 annual income are considered below poverty line. 
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have also brought out high levels of anaemia in women and 
children however this aspect requires more research for any 
conclusion. 

The FGDs brought out that a minimum of Rs.25oo/month is 
required for meeting basic requirements in this region..On an 
average Rs. 200/month is required for health expenses 
however during some seasons when incidence of illness is 
high they have to spend upto Rs. iooo/month. The 
expenditures being high most of the households spend their 
entire income and have no savings thus end up having loans, 
which are taken for various reasons such as unforeseen 
medical expenses, daughter's marriage, or many a times to 
celebrate festivals. Dowry2 is one of the serious social 
concerns in the region as reported by most elderly women in 
the FGDs. Natrajan 1995, cites literature tracing the custom of 
dowry being deeply rooted in the Hindu culture, but today, it 
is widely practiced throughout the county irrespective of 
religion, caste or class. Kumari,1989 brings out, this 
traditional custom that was entrenched in the male 
dominated society has attained alarming proportion over the 
decades. The focus group meetings brought out that the bride 
is often harassed, abused and made miserable in the name of 
dowry. This abuse can escalate to the point where the 
husband/husbands family sends the daughter back to her 
parent's home and does not accept her until his financial 
needs are met. Frustrated by the inability to get her daughters 
married due to the high demands by bridegrooms a mother of 
7 daughters from Basha Nagar says that it is a curse to have 
many daughters. Most of the households said that they have 
to spend a minimum of Rs. 150000/- for each marriage. 
Majority (80%) of the households in the region being 
Muslims, festivals like Ramadan and Bakrid is celebrated with 
great zeal and huge amount (min of Rs. 2ooo/family) of 
expenses are incurred on religious festivals, most of which 
are loans. People generally borrow from moneylenders, and 
workers of the puffed rice units borrow from their owners. 

Employment patterns 

In general having a job is considered better for health than 
having no job, the social organisation of work and the 
relationship at workplace all matter for health (WHO, 2003). 
As per the Census data 2001, 35.82% of the total population 
are main workers. The TERI household survey 2005, reveals a 

higher percentage of workers (58%): Finding employment in 
the region has become extremely challenging, and hence most 

2 Dowry or Dahej is the payment in cash or/and kind by the bride's family to the 
bridegroom's family. 
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people take up the best available livelihood option. Most 
(26%) of the population in the region are coolies3. Figure 3, 

provides occupational structure in the region. Women have 
very less employment options in the region. Most women (9- 
io%) are engaged in beedi4 rolling. Almost 30% of the 
households have at least one women involved in beedi rolling. 
This occupation is very convenient to the women as they can 
function from home itself and hence their household chores 
do not get neglected. These women beedi workers sit for beedi 
rolling for long hours and suffer from multiple health hazards 
and also cause associated health problems. Children and 
other family members are also involved in this activity. Most 
women in the region working in this sector complained of 
stomach pain. Some elderly women who have been involved 
in the activity for years together complained of joint pains, 
and skin allergies. On an average they earn around Rs.8o 
/week. 

There is gender-differentiated access to employment and 
income-earning opportunities in urban areas. While, 
unemployment and underemployment have been major 
concerns for many urban economies in many countries, 
literature throws light on widespread gender segmentation in 
the labour market and women's work remains characterised 
by insecurity and low returns (Rachel Masika et al 1997). In 
the study area, a few women are involved in the puffed rice 
sector, and few work in the rice mills. During focus group 
meetings these women said that they have to spend a 
considerable amount of time doing the routine household 
chores and nursing their children they are not able to take up 
regular employment. Moreover, they are generally viewed as 
physically weaker, and thus not deserving equal wages with 
men. 

Employment Patterns 

a Coolie 

Pufed rice 

Others 

Fig. 3. Occupational structure in the regional 

Employment in Puffed rice sector 
Around 20% of the workers are employed in the puffed rice 
sector. The various types of jobs in the unit include, puffing, 

3 Coolies are normally unskiiled labourers earning daily wages of Rs.60-100/day 
4 Beedi is a tobacco based product similar to cigarettes and a cheaper version of 
cigarette 
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salt mixing, water filling, fuel feeding, soaking/boiling paddy, 
carrying rice for dehusking, drying of rice and other petty 
works. Puffing requires special skills that are gained through 
experience and hence the puffer is generally paid higher 
wages. Those working in puffing earn around Rs.100-150/day 
depending on their skills and the owners/worker relationship. 
Others are normally paid on an average Rs.8o-ioo/day. 
Women workers in the industry receive an average of Rs. 50- 
7o/day and they are generally involved with salting and 
hulling. Almost 70% of the units employ at least one woman 
in the unit. Women workers in puffed rice units reported that 
they have been working out of compulsion from economic 
reasons and not their personal choice.. They also added that 
work in the puffed rice unit is very hectic for women. They 
have to leave their houses very early thus neglecting most of 
their daily household chores. They do their routine household 
works of washing and cleaning only during the weekly 
holidays. Those with young children find it extremely difficult 
and are left with no option but to bring them along at the 
work place. Some women complained that they bring their 
young daughters who have reached puberty (as they do not 
want them to be alone at home from fear of sexual assaults) 
and this forces the young girls as well to take up the 
occupation. 

Workers in this industry are more prone to the air pollution 
and other health hazards. During the open interviews with the 
workers it was found that there is a system of loan bound 
labour in this industry. Various interviews with workers 
revealed that the workers are not subject to any kind of 
harassment for the repayment of the same. Whenever these 
workers shift from one unit to the other the new employer 
repays this advance. The study team also observed child 
labour. Instances of these were also reported during our focus 
group meetings. Around 5o children (male) have been 
observed to be working in the puffed rice units. These 
children earn around Rs.2o-40 /day. They are involved with 
salting, fuel feeding, drying rice, helping in packing of puffed 
rice etc. The children are compelled to support their family 
due to poverty, lack of motivation for higher. studies in the 
region, poor education of parents and non-awareness on the 
need of education single parents are other cause factors of 
child labour. While most female children are involved in beedi 
rolling5, males below the age of 14 are seen in all kinds of jobs. 
A lot of these young children are seen selling pots of water. 

5 Beedi is a tobacco-based product similar to cigarettes and a cheaper 
version of cigarette. Beedi rolling is very convenient to women as they 
can function from home itself without neglecting their household 
chores. On an average they earn around Rs.8o /week. 
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Access to basic amenities 

It is evident that poor social and economic circumstance 
affects health throughout life (WHO, 2003). Most households 
here live under unhygienic conditions in slums, lacking basic 
amenities. Almost 50% of the households in the region do not 
even own their own house. Since most of these inhabitants 
have migrated from other region they do not own any land as 
well. Those, migrants who came from neighbouring districts 
and other rural areas in search of employment, encroached 
small pieces of land and built their houses, over the years 
some of these houses have legal ownership while many do not 
have ownership yet. Economic status of the household in 
which the individual lives will affect health directly and 
indirectly through the ability to seek care and treatment 
(Gupta I & Sankar D, 2003). 

The main cooking fuel in the region is firewood. The survey 
brings out that 85% use only firewood, io% use firewood and 
Kerosene, 5% use LPG and Firewood. While almost all 
households use firewood that releases noxious pollutants and 
affect the health of the individuals, it was also observed that 
the chullahs or stoves used for cooking are not energy 
efficient. Studies have also revealed acute shortage of water 
in the region. Supply of adequate.water quantity is equally 
important as the water quality for human health has been 
recognised world wide. Cairncross (i99o) has shown that the 
quantity of water used is an important determinant of health. 
78% of the surveyed households in the study area depend on 
public taps only 17% have access to private taps. Most of the 
hamlets do not have toilets while some do have toilets but 
cannot use the same, as there is no water. Lack of basic 
sanitation facility is a cause of grave concern especially to 
women. The region also lacks adequate drainage facility 
resulting in severe water logging during the rains. Lack of 
water and sanitation facilities are a primary cause of diseases 
linked to water in the region. "Without access to toilets 
women and girls must wait until it is dark to defecate, 

exposing themselves to harassment and a fear of sexual 
assault" reported a father of 5 young unmarried girls from 
Mandakki layout. Women in villages wake up early in the 
morning, to attend nature's call, as defecating 'openly' after 
sunrise is not acceptable and very unpleasant. The increasing 
disappearance of green cover, and the privacy it used to offer, 
has contributed to a further loss of dignity. Some young girls 
said that they would try to drink less water, which affects their 
health in other ways. Many women in the region suffer due to 
this problem. The condition of those women who are 
pregnant (and hence need to urinate often) and ageing is 
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particularly pathetic. "Diarrhoea resulting from poor 
sanitation and hygiene is quite common in the region" 
reported some women during the focus group meetings. 
The accessibility of means of communication is also very 
crucial determinant of health. The study region is reasonably 
well connected to the Davangere town with city buses ply 
every hour, as well as three wheelers. The condition of the 
main roads is reasonably good however the roads to the 
households are in a very bad state. In some hamlets such as 
Ahmednagar and Sivanagar the conditions are even worse. 
Few households in the region have telephones. 
There are 2 government hospitals in the region and around 20 
private clinics. However, most people were not satisfied with 
the facilities available at the government hospitals. Residents 
often go to hospitals in Davengere. Since educational 
attainment is associated with almost every measure of 
population health, the accessibility of educational facilities is 
also important in this context. There are around 6 
anganwadis and 7 schools in the entire region. Besides, there 
are also a few Madarsas6. Davengere town, is barely 3 kms 
away from the study region, has many higher educational 
institutes in every field. Ward wise analysis of access to basic 
resources is provided in the table on availability of basic 
resources in Annexure 7, section 7.2 and Table16. 

Distribution of power and regulatory framework 

The various stakeholders involved or that have a role to play 
in the regulatory framework and the power structure can be 
classified as industry, community and government. The 
industry related actors comprise the Mandakki Udpadhan 
Sangantan, an association of the producers of puffed rice, the 
owners of the puffed rice, hulling and roasting units, the 
various fuel suppliers (tyres, wood and wood shaving, 
biomass residues etc.), other industry stakeholders such as 
the bankers / money lenders and the whole sale marketers. 
Among these stakeholders the association of the puffed rice 
producers is the most powerful association as it has control or 
influence over the other industry actors in terms of regulating 
production in order to control market prices; or in terms of 
determining who receives loans from the credit societies. The 
association also wields control over the government actors at 
both levels, i.e. elected representatives by lobbying and 
influencing policy and with bureaucrats at times with the 
support of the elected representatives to influence the 
enforcement of policy to their advantage. Figure 4 below 
gives the power dynamics in the puffed rice sector 

6 A Madarsa is an educational institution of the Muslim religion 
imparting religious education 
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Power dynamics in the Puffed Rice sector 
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The community is not very well organised. There are 13 

women Self Help Groups (SHGs) in the region started by the 
government. These SHGs have on an average around io 
members. Almost all these SHGs are relatively new and have 

been only functioning as micro credit organisations and are 

not involved in any kind of alternative income generation 
activities. Religious heads and associations of the mosque 
(jamaat) or madrasas play a major role in making or 
influencing people's decisions. Low-income levels and poverty 
that is rampant in the community makes them dependant on 
those who enjoy position on the higher rungs of the social 
structure within the community. 

The various regulatory actors identified to have a role in 
regulating the puffed rice sector are: Davenegere Urban 
Development Authority (DUDA); Municipal Council (MC); 
Karnataka State Pollution Control Board (KSPCB); District 
Industrial Centre (DIC); District commissioner(DC); Police 
(P); Karanataka Electricity Board (KEB) and the Food and 
Civil Supplies office (F&CS). In the absence of a single agency 
to regulate this sector, the office of the District Commissioner 
is currently intervening along with other departments 
including the Karnataka State Pollution Control Board and 
the Labour Office. These 3 agencies are currently regulating 
the puffed rice sector from their narrow perspective based on 
the following acts Cr.P.C under section 133 of public nuisance, 
the Environmental protection act and the Child labour 
(prohibition and regulation) Act respectively. The DC's office 
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and the KSPCB interventions are with regard to air pollution 
in the area and the Labour Office is involved to monitor and 
prevent child labour in this sector. It should be noted that the 
DC's office is the nodal office at the district level and directs 
other state department including the KSPCB, Police etc. to 
assist it with enforcement. 

The District Industrial Centre is the licensing authority for 
industries and is responsible for monitoring the operation of 
these units. These licenses are issued on completion of the 
requisite documentation, however since these units do not 
possess these documents they continue to remain 
unregistered and un monitored. The DIC is also the nodal 

agency to provide subsidies for adopting alternate 
technologies. However there has been a poor response from 
the puffed rice sector in availing these subsidies. One reason 
for this is that these units do not possess the necessary 

documentation to avail these subsides and it was pointed out 
that at times the cost of availing the necessary documentation 
in the long run outweighs the subsidy. 

The municipality Act empowers the municipalities to monitor 
trade activities within their jurisdiction by issuing / renewing 
trade licenses. The municipality provides these licenses after 
scrutinizing papers related to the size, location and ownership 
of the premise from where the trade will be conducted along 
with a fee of Rs. 500. In addition to this the nature of trade 
needs to be clearly stated and any subsequent changes in 
ownership or in the nature of activity carried out needs to be 

informed to the municipality. As per the municipality records 
there are only 15 registered units. 

A municipal license is essential to avail other facilities such as 

electricity and water supply for their operation. Most of the 
units don't require electricity except for lighting. This too is 
not a major issue as the activity commences at dawn and the 
day's activity ends by early afternoon. Electricity is largely 
required for the hulling and roasting operation, which is one 
of the processes that the rice is put to prior to the actual 
puffing. The Karnataka Electricity Board provides the 
electricity connection and for commercial purposes against a 

deposit that is fixed depending on the horsepower of the 
machine. In the case of the hulling operation the deposit is 
within 5 thousand and for roasting units, which are operated 

7 To illustrate this point, we were informed by the officer from DIC that 
the puffed rice units could avail a subsidy of rupees one thousand on an 
investment of io thousand. However the documentation requires a 
municipal license which is provided at a cost of Rs.5oo which needs to 
be annually renewed else there are fines attached to the same. 
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by machines with horsepower ranging from 30-35 HP require 
deposits to be made ranging around 35-40 thousand rupees. 
It was reported that electricity connection could be obtained 
by colluding with an official or linesman from the electricity 
board. But naturally this form of getting electrical connection 
does not require any documentation. How rampant this 
arrangement is needs to be probed further. 

Water supply from the municipality can be availed on the 
basis of documentation. The Davengere Urban Development 
Authority, which had established this layout, had initially 
provided water supply in terms of a few bore wells for these 
units in this layout. However today some of these are not 
working and pipe supply of water from the Municipality has 
been reported to have been stalled due to non clarity over 
whether this is an industrial area or residential area. The 
municipality has not monitored water quality that is supplied 
in this area as there have been no complaints regarding the 
same. Similarly there has been no action taken by the 
municipality in disposing of the solid waste from this activity. 
The food inspector is responsible for the monitoring of the 
quality of food products. However so far there has been no 
monitoring from the municipality. The role of the food and 
civil supplies under the office of the District Commissioner is 
fuzzy in the context of the Puffed Rice sector and that needs to 
be examined. 

The DUDA had demarked an area exclusively for mandakki 
production on the outskirts of Davangere and subsequently it 
was reported that around 8o percent of the mandakki units in 
around Davangere shifted here. 

The role of the various government agencies currently 
involved in the overall regulation of puffed rice units is 
summarized in Figure 5. The involvement of these 
government departments in ensuring that the air quality is 
not disturbed is largely a post facto response at the behest of 
the directive from the judicial setup on account of a public 
interest litigation filed by some concerned group with the 
Lokayutta. 
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Regulatory actors 
Mapping the various regulatory agencies and their level of regulation with puffed rice 
sector 

DUDC-Davenyre Urban 
Deveopmerd Carporation 

LO-tabour oBoe 

KE&Karoataka Etoealroyl Board 

KSPCB-Karnalaka State Pollution 
Corerol Board 

DIC- 

DC-0evelopmera Commissioner 

VC-Municipal Council 

SP=Supeendonl of Police 

FS CS-Focrr an- evil supplies 

Figure 5. Regulatory actors 

4 

Thickness of the arrow indicates which agency is 

-.Nod in regulation 

Stakeholder analysis was carried out using participatory 
approach. These stakeholders were divided into primary, 
secondary and regulatory. Among the primary stakeholders 
the puffed rice owners, owners association and the workers 
are very crucial for this project. The secondary stakeholders 
constitute banks, money lenders, raw material suppliers etc 
and the regulatory stakeholders are the political leaders and 
the various government departments. The results of the 
stakeholder analysis have been presented in the Table 7 

below. 

T E R I Report No. 2004WR23 



37 Assessing and Mitigating Health Risks from Puffed Rice Cluster A case 
study of Davangere, Karnataka 

Table 7: Results of the stakeholder analysis 
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Observations form social diagnosis of the pilot study 

While it is well known that pollution from the puffed rice 
sector impacts health and well being of the workers as well as 

the community, this study has thrown light on the social 

determinants of health in the region. From the FGDs and key 
informant interviews with health workers in the region, some 
of the main health problems in the region are reported to be 
common cold and cough, joint pains, fever, respiratory 
problems, skin disease and eye related problems. Annexure 7 
section 7.2, Table 8 to Table 14, give the detailed health 
matrix carried out in each of the hamlet in the study area of 
the region. Both men and women reported the above 
mentioned health problems. Health problems reported by 
community and workers in the survey are also provided in 
Annexure 7, section 7.2, Table 17 and Table 18 respectively. 
These results reveal that 93% of the community and ioo% of 
the workers report some or the other kind of illness. During 
the FGDs it was noted that some of these illness are in the 
very beginning stage (such as allergy to dust) and hence not 
revealed in the health diagnosis however this is a cause of 
concern. 

The pilot results of the social diagnosis infers low level of 
environmental awareness, poor economic conditions, lack of 
accessibility to basic resources, unequal power structure and 
the absence of effective regulatory framework. It is suggested 

that further research is required to understand these complex 
dynamics so as to plan effective interventions that will lead to 
an overall improvement in the conditions of health and well 
being of the community. Intervening to change social, 
economic, and cultural determinants of health is inherently 
complex. The preliminary results suggests a need for decrease 
in the social stratification by reducing inequalities in power, 
income and socio economic positions, lessening the 
vulnerability of the disadvantaged to the health damaging 
conditions they face by an actual improvement in the existing 
conditions as well as improvement of people's awareness 
through various information education and communication 
strategies. These interventions need to be targeted at three 
levels, at the industry, community and government level. All 
intervention processes proposed in this sector should lay 
thrust on techno-social integration, human and institutional 
development, community mobilization, gender sensitization, 
collaborative action and finally lead to an improvement in 
health and well-being. 
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SECTION 3 FULFILMENTS OF RESEARCH OBJECTIVES 

The objectives specified in the grant agreement cover the whole 
range of issues /activities to be studied and carried out in the 
main project (if funding is approved by IDRC). Since the purpose 
of this grant was to support the development of a full proposal, a 

pilot study was carried out to address some of these objectives 
and collect baseline data/information for the full proposal. 

An assessment of the impacts of the Puffed Rice sector on 
environment, health and well being of the community has been 
made based on limited environmental monitoring, health status 
assessment and social diagnosis in a small sample of the 
population. The data/ information generated and collected are 
revealing and will be useful for developing the full proposal. 

SECTION 4 PROJECT DESIGN AND IMPLEMENTATION 

The detailed project activities and time line of implementation 
are detailed in Annexure 8. The research methods and the 
analytical techniques used in the pilot study have been discussed 
in section 2. 

SECTION 5 PROJECT OUTPUTS AND DISSEMINATION 

Since this is a pilot study, the objective was to understand the 
impacts of the puffed rice sector on the environment, health and 
well being of the community and to that extent the outputs on 
various components are detailed below. There was no 
dissemination component in the pilot study and the study results 
would be disseminated in the next phase of the main project if it 
gets funded. 

The environmental air quality in the units, households and 
ambient have been assessed. Individual time activity schedules 
were recorded for selected population. Based on these, exposures 
to particulates of sample population groups were determined. 
Protocols and standard operating procedures for environmental 
monitoring were developed. The environmental assessment thus 
has generated the base line data on particulate concentration 
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levels in the units and the surrounding communities and the 
respective individual exposures. 

As a part of the entire study a formal IRB approval and clearance 
was obtained. The main output form the health diagnosis are the 
health information obtained through clinical examination and 
tests (on a small sample of the population) and medical camps. 
Clinical history and respiratory symptoms of the people was 
obtained through questionnaire survey. Individual PFT test 
results are available for 97 individual community members and 
32 workers for the first time in the cluster and observed health 
status involving clinical examination is available for 203 
members of the community. 

Entry point and confidence building measures with the 
community have been established through in depth key 
interviews, open interviews and FGD's. Detailed social survey 
questionnaire in local language was designed and administered, 
through which detailed information on the region and the cluster 
was obtained. Stakeholder analysis including a stakeholder 
engagement plan for the next phase of the study was carried out. 
The continuous interaction has facilitated the project team to 
establish a platform for the stakeholders to discuss complex 
issues in the cluster. 

An analysis of available technologies and design of technological 
interventions for the SME cluster was carried out. Discussions 
with the owners and other stakeholders have identified a number 
of intervention options for implementation in the final project. 
(Refer Annexure 9) 

The entire pilot study and the preparation for the main proposal 
has helped in building the capacity of the project team in terms of 
risk analysis, social, gender, participatory and trans disciplinarity 
approaches given by the team of IDRC experts. The entire pilot 
project has initiated a series of Multi stakeholder meetings and 
rapport builds up with Govt, owners and local NGO's which has 

proved useful in terms of access and interaction with the 
community. 
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SECTION 6 CAPACITY BUILDING 

Initial workshop: 
The first IDRC workshop on "Assessing and Mitigating Health 
Risks from Pollution", which was held in Goa from 24th till 28th 

Jan 2005 was attended by following TERI researchers: 
Dr B S Choudri, Ms Dhenuka Srinivasan, Dr K Subramanya 
Nairy, Ms Melba Sheila D' Souza, Ms Saltanat M Kazi, and Mr 
Vangala Krishna. The workshop proceedings and the discussions 
enabled the project team to select and finalise the SME cluster. 
The insights gained from the various sessions namely risk 
assessment, participatory approaches, trans-disciplinarity and 
health study guidelines proved extremely useful in designing the 
pilot project. 

Interaction with IDRC experts: 
IDRC experts visited TERI office in Bangalore from August 23rd 
to 27th 2005 for detailed discussion on the pilot study design and 
subsequently visited the Puffed Rice cluster in Davangere. The 
specific inputs related to the cluster given by the IDRC experts 
subsequent to their visits during the internal team exercise 
proved useful in focusing on goals, methodology and activities. In 
addition, the expert's advice provided through emails was also 
useful in developing the full proposal. 

Final workshop: 
The final workshop- "Assessing and Mitigating Health 
Risks from Pollution" was organized by IDRC in Goa from 14th 
till 18th Nov 2005 and was attended by the following researchers: 
Dr Nagaraj Kondagunta, Ms Dhenuka Srinivasan, Dr K 
Subramanya Nairy, Ms Saltanat M Kazi, Mr Vangala Krishna and 
Ms Mary Abraham. The proceedings and discussions of the 
workshop would help the team in preparing the final proposal. 
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SECTION 7 PROJECT MANAGEMENT 

TERI OVERALL 
COORINATOR 

r-I TERI's 
Environment and 
Technical 

TERI's internal 
Monitoring team 

TERI's Health 
team 

Partner Institute- 
Kasturba 
Medical College, 
Manipal 

Locally recruited 
field volunteers 

Local NGO- ICDO Community 
members / workers/owners 

TERI had formulated three teams who are specialised in the 
areas of Environment, Social and health. Each of these teams has 

2 to 5 researchers. These teams were reporting to TERI's overall 
coordinator at Bangalore. The teams were also supported by 
senor colleagues in TERI Delhi. In addition, TERI's 
environmental monitoring team carried out both environmental 
monitoring and PFr testing (health component) of the study. 
TERI has partnered with Kasturba Medical College, Manipal, and 
Karnataka for the health assessment. For the social component, 
local youth from the community was recruited for administering 
field questionnaire surveys and other related work. TERI's local 
NGO partner (Integrated Community Development Organization, 
Davangere) provided all local support and was responsible for 
community mobilisation. Community members/ workers/ 
owners of the study area were helpful and were involved actively 
during the entire project phase. 

TERI's Social 
team 
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Project activity schedule for the project implementation was 

prepared in consultation with all the team members. Each team 
was made responsible for delivery of respective set of activities. 
Care was taken to synchronise all field related activities. There 
were frequent discussion among the project team to update 
project activities and planning. An e-group was formed internally 
for all communication and since the team members were located 
at different offices of TERI the discussions were held sometime 
through telephonic conference call/ video conferencing. 

SECTION 8 IMPACTS 
The pilot phase of the project attempted to collect baseline 
information on the various set of issues affecting the entire puffed 
rice sector as well as to carry out an exposure assessment to 
particulates on a small sample population. The entire exercise 
was carried out in a short duration of 5 months. The activities 
involved detailed social diagnosis through PRA's, focussed group 
discussions and frequent interaction with various stake holders, 
environmental monitoring of particulates in the units and in 
select households along with time activity surveys and also a set 
of medical examinations for assessing general health of the 
workers and the community. 

The pilot phase of the project brought about in depth knowledge 
on the complexity of issues and the importance of understanding 
power structure links to address and suggest any possible set of 
interventions. The exercise was well received by the community 
and the cooperation form them was satisfactory. There is 
however general apathy of the situation existing as the issue in 
soaked in poverty and socio political web of interactions and any 
interventions would demand delivery of time and resources over 
a extended periods to catalyse any positive benefits to the 
community. We hope to address the issue of awareness building, 
social change and implementation of a set of possible 
interventions through a participatory approach in the puffed rice 
units in case the larger project is funded by IDRC. 

The pilot study further reinforced trust and cooperation between 
various stake holder groups and the project study team. At the 
end of the initial project phase there has been impact in terms of 
the awareness created among the various stakeholders. The 
issues specifically impacting the owners and the workers of the 
puffed rice community in terms of available alternate 
technologies have been discussed on many occasions. Recently 
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the District administration has initiated measures to install a 

biomass gasifier (developed by TERI) in one of the units in 
Davangere with the cooperation of the concerned unit owner. 
This gasifier is functioning since January 2006 and 
improvements in fuel efficiency and environment are observed. It 
is also reported that additional 24 biomass gasifiers would be 
soon installed in the units to which the District Administration 
and the unit owners have agreed to. 

SECTION 9&10 OVERALL ASSESSMENT AND 

RECOMMENDATIONS 

Overall the project has been successful in establishing the links 
and various complex issues surrounding the puffed rice sector. 
Previously there was no methodical observation of the extent of 
pollution levels due to the functioning of the puffed rice units 
which the pilot phase proved to establish. Though only 
particulate pollution assessment was carried out in the pilot 
phase for the first time results are available through this project 
concentration levels in the units and in the neighbouring 
communities. 
Health diagnosis through clinical, observed and medical camps 
conducted has accumulated data in terms of the general health 
status of the sample population in the cluster. Individual PFTs 
were carried out that gave us the extent to lung related disorders 
exists in the cluster. Though this is not an epidemiological study 
to correlate ill effects of air pollution to specific morbidity 
patterns in individuals, the over all health assessment has proved 
useful in identifying the major illnesses relating to the work 
environment. 
The pilot study brings our attention to the issue of need for 
community health interventions. The immediate need in this area 
is to identify vulnerable groups between both workforce and 
community, specifically workforce who are most affected directly 
for effective interventions (both preventive and curative) with 
regard to health. This should also involve various community 
interventions in conjunction with local NGOs and government 
health care in the area for ongoing sustainable health. The 
various activities have to be planned with community and 
stakeholder participation. Plan for implementation of health 
activities area: 

Plan capacity building programmers through health 
awareness and educational workshops among the workers 
and community, 
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Plan for identifying and training voluntary health workers 
among the community through formation of self help 
groups, 
Plan for strengthening government health care centres, 
Plan for establishing government and private health care 
partnerships, and 
Plan for specific health care policy for the rice puffed 
sector. 

In dept social diagnosis through interview, focus group 
discussions was useful in getting baseline information on the 
socio economic situation of the cluster and also issues relating to 
governance, regulatory and power issues. However, since the 
issues surrounding the cluster are complex social diagnosis and 
out puts need more input for longer periods of time which we 

hope to achieve if the main project gets funded. 

The overall recommendation to IDRC would be provide funding 
to take this pilot phase into the next phase where the study 
results can be put to use. Possible intervention and social change 

are being targeted to be addressed in the main project if is 
funded. Since initiatives by the stakeholders have been already 
taken to introduce cleaner technologies in the Puffed Rice units, 
it would be appropriate to carry this work forward. 
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ANNEXURE 1 MAJOR PUFFED RICE UNITS IN KARNATAKA 

S N Name of the City No. of puffed rice 
units 

1. Davangere 800 
2, Hubli 60 
3. Dharwad 60 
4, Tumkur 70 
5. Sira 10 
6. Chinthamani 40 
7. Hurikare 30 
8. Ralriathi 40 
9. Kolqpal 30 
10. k ll)"l)'nuuI 100 
11. H.ncri 40 
12. B<ika ur 40 
13, Gurzawai 50 
14, kIlu 25 

15. Kclh'lial:,i 10 

16. hlklahcnnur 50 
17, tilunn,La 75 
18. BciL',nim 50 
19. Ban galore 20 
20. Mysore 10t) 

21. T Narsi ura 50 
22. Nan an ud 30 
23. Chikmagalur 50 
24. Mand a 10 
25, Gulbar ga 50 
26. Raichur 10 
27. Hos et 20 
28. Bellary 20 
29. Basavakalyana 25 

Total 1965 



ANNEXURE 2 MAP OF THE STUDY AREA 

Aw 
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ANNEXURE 3 PROCESS OF PUFFED RICE MAKING 

Typical Puffing Operations 

Puffed rice cluster 

Marketing 

Paddy Soaking 

Paddy Roasting 

Ile 

Puffing I lulling 

Rice Drying 



ANNEXURE 4 PHOTOGRAPHS FROM THE CLUSTER 
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Open Interview with President of Puffed rice manufacturing 
association 

Open interview with puffed rice 

Interview of community 

Inner road of Karl Marx Nagar, women collecting wate 

114 

1 Social Survey in the region 

Training for social survey 



Children carrying pots of water some of these for sale 

Setting up for environmental monitoring 

I Interaction with puffed rice unit workers at their house 

Environmental monitoring tem inside the cluster 

Conductin s iromet test for household members PFT testin for household members 
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Indoor Household Particulate monitoring using personal 
sampler pumps 

Administering Environmental Post monitoring questionnaire 
in a unit 

Picture of health camp conducted by TERI as reported in local Kannada news paper 

i 

1 
4 



ANNEXURE 5 PROTOCOLS FOLLOWED FOR ENVIRONMENTAL 

MONITORING 

5.1 Calibration Protocol for Personal Air Samplers (for PM10 

Monitoring with BGI cyclone) 

i.i Before the monitoring session, flow rate has to be set to 1.51/min 

a) Wet the inside wall of the measuring cylinder. 

b) Connect the pump to the measuring cylinder through the filter holder and cyclone. 

Use only a dummy filter and never the filter, which is to be used in an experiment or 
is a blank cassette. The dummy filter to be used for calibration is kept in a cassette 

with blue tape. 

c) Cover the cyclone with the calibration adaptor cylinder. Ensure that the bottom cap 

of the cyclone is fixed to it. The entire assembly should be placed vertically. 

d) Switch on the pump and allow it to run for some time to stabilize. 

e) Adjust the flow rate of the pump to an approximate setting. 

f) Measure the time taken for the bubble to travel 300 ml. 

g) If the time taken is 12 seconds ± o.i seconds then repeat the measurement five 

times without adjusting flow rate and take the average. 

h) If it is not, then repeat steps (e) to (g). 

1.2 After the monitoring session 

a) Repeat steps (a), (b), (c) using the same dummy filter (Repeat steps (f) five times 

and record the data. In this case do not adjust flow rate. 

1.3 The average flow rate will be computed on the basis of the average of initial and final 
flow rate. 
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5.2 Protocol to be followed for Indoor Monitoring 

Purpose of experiment: To measure concentration to RSP in the cooking and living area; 

CO in the cooking area 

Pump type: SKC 

Filter type: Teflon, 1.o µm 

Flow rate: 1.5 1 /min 
Cyclone type: BGI, 50% cut-off at 2.5 µm 

CO monitor: Drager Pac III 

Sampling location 1: RSPM sampler 1 metre away from stove, at 

Height of 1.25 meter from the floor CO monitor 1 metre away from stove, at height of 1.25 

meters from the floor 

Sampling location 2 (only RSP): Living room, center of the room or 1 meter away from the 

wall at the height of 1.25 m from the floor 

Sampling duration: 24 hours 

Pump run time: 1o hours 

PROCEUDRE 
Activities to be done in the field office: 

Calibrate the pump and set the flow rate and programming 

Calibrate the CO monitor (Dragger, PAC III model) 

Set the CO alarm OFF 

Investigators synchronize their watches before they leave the field office 

Activities to be done in the Household 
1. Reach the assigned house, Greet and fill up section A of HH monitoring data sheet. 
2. Fix up Air sampler in the cooking area 

3. Fix up the CO monitor (Dragger, PAC III) in the cooking area 
4. Record the details in the data sheet 
5. Fix up Air sampler in the living area and fill the details in the data sheet Ensure, for 

both cyclones: 

a) Bottom cap is below the cassette 
b) Slit of cyclone is facing the stove and is not obstructed 

6. Fill up the observation sheet 

Protocol for the proper use of filters 

1. After the sample has been collected always place the cassette such that the side on 

which the sample was collected faces up. Do not allow the cassette to suffer shocks, 

jerks, falls, etc. 



2. Store the cassettes in a cool and dark place. Ensure that each cassette has a red and 
blue plug. 

3. While transporting a bunch of cassettes, keep points i and 2 in mind. 

4. Cassettes with the brown tape are the blanks. There are not to be used. 

5. For calibrating pumps use only the cassettes with the blue tape. 

5.3 Flow rate data sheet 

Pump Number Experiment Code 

Investigator 

I. Before experiment 

Purpose: To set flow rate to 1.51/min (Soap film to travel 300 ml in 12 seconds) 

Date Time 

Trial no. 
Ti T2 T3 T4 T5 

Time (Sec) 

T1+T2+T3+T4+T5 

TI = Average time = 5 = (sec) 

300 x 60 

F, = Average initial flow rate = Ti x 1000 = (1/min) 

II. After experiment 

Purpose: To measure flow rate (do not adjust flow rate). 

Date Time 

Trial no. 
Ti T2 T3 T4 T5 

Time (Sec) 

Tl+T2+T3+T4+T5 
Tf = Average time = 5 = (sec) 

300x60 

Ff Average final flow rate = Ti x 1000 = (1/min) 
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ANNEXURE 6 CLINICAL PROTOCOLS FOR HEALTH DIAGNOSIS 

6.1 Code for human and research ethics 

Human and research ethical guidelines will be followed through out study and the clinical 

exposures. Ethical approval will be sought in the early stage of the small grant proposal 

development. Institutional Ethics Committee meetings as per the ICMR guidelines will be 

held every six months and whenever required during the progress of the project for review, 

guidance and feedback of the concerned research and human ethics followed during the 

study. Community, local institutions and associations will be kept well informed of the 

study needs. A written protocol for ethical treatment of study subjects will be prepared in 
the early stages of the proposal development. This will include explicit procedures for 
providing immediate assistance (medical treatment or referrals) to study participants with 
high risk exposures. 

Professional and fair treatment will be carried out with each subject weighing the minimal 
risks to the end goals of the study. A briefing session will be held with each household, 

which will include the head and the family members. The head of the households (in many 

cases male members) and the other family members will be explained the needs of the 

study. Verbal informed consent will be obtained from each family member during the 

clinical tests. Written informed consent will be obtained in a prescribed manner from each 

household (usually given by the head of family) with regard to their voluntary participation. 

Privacy, anonymity and confidentiality will be maintained during the tests and survey. 

Precautions and risk minimization will be taken care of. Professional through qualified 
technicians and research personnel will be used for the health assessment tests. Quality 
assurance of the clinical tests will be done. There will be accountability and transparency 
during all our interactions with the subjects. Genuine interest, equal concern and care will 
be taken care of all the subjects. 

Health status of all participants is assessed for health ailments with particular reference 
to respiratory problems. - Before starting the health assessment, members of the 

Municipal council, local leaders and the head or adult participants at the households 
were given an explanation of the purpose of the study and their consent was taken. Field 
technicians were recruited and trained to conduct the pulmonary function test. Training 
for the pulmonary function tests for the technicians and use of spirometer for PFT was 

provided. They were familiarized to clinical procedures for the PFT, medical ethics, 
client care and research responsibility for the subjects Arrangements were made with a 

local laboratory for other tests or chest X rays if required. 



Initial individual meeting with the involved households to campaign about the study will be 

carried out. Field visits for planning, initiating, meeting, introduction, participation and 

implementing the health assessments will be made. Re-visits to the villages for community 
participation and interaction will be an ongoing process. Visits to nearby hospitals for 
follow-up care will be done. 

Informed the subjects for the tests and fixed the date of the clinical schedules will be 

informed in advance in consultation with the individuals. Transport and safety of the 
subjects for the research study will be taken care of. Explained the tests to the subjects for 
voluntary participation. Written informed consent is taken of each individual and workers 

in the study. Demonstrated the PFT to each subject in privacy. Debriefed and thanked the 

subjects for their co-operation and participation at the end of the procedure. 

Reviewing the subject's responses to the daily clinical surveys on the field and hospital for 
refinement of the work Co-ordination and screening of the health reports and checking the 

quality of the PFT and the chest x-rays on the field. Identifying the medical reports of the 

subjects for abnormal cases (chronic and acute). Screening the subjects for abnormal cases 

requiring medical diagnosis and consultation. Identifying and meeting the local doctors for 
medical consultation and screening. Facilitating a medical diagnosis based on the clinical 

examination 

A respiratory specialist taken on as a consultant for this project is in the process of 
reviewing the clinical reports and will recommend which persons require follow-up from a 

clinical point of view. Procedures for follow-up including referral of people to government 

medical facilities will be made. 

All the survey questionnaires and medical reports will be maintained by TERI for research 

records. Only the abnormal clinical reports will be been given for the subject's perusal and 

will be collected from them after their treatment for the institute's research records until 5 

years of completion of the project. Subjects whose medical reports reflect potential 

problems will be referred to local physicians. Subjects who would be identified with active 

TB in the study area will be encouraged to seek treatment at the respective health centres 
for DOTS. 
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6.2 Clinical guidelines while working with human subjects 

While working with the subjects we place utmost interest to safeguard the health of the 
participants while conducting clinical procedures and examination. The purpose of our 
research involving human subjects is to understand the epidemiology of illness, i.e. it is 

purely scientific and without implying direct diagnostic or therapeutic value to the person 
subjected to the research. 

Our research study is responsible for: 
Review of clinical procedures prior to project implementation involving human 
subjects 
Provide ethical guidelines and instructions for research and clinical procedures to 

the institutional ethics committee 

Protect the rights of individuals who participate in research study 

Monitor additional safeguards when vulnerable subjects are involved in the 
research to protect against coercion or undue influence. 

We conform to accepted scientific principles and scientific literature. 

The design and performance of each clinical procedure involving human subjects is 

clearly formulated in the protocol. 

This study is conducted only by qualified persons and under the supervision of a 

researcher. 
No inherent risk is added to the subject and concern for the interests of the subject 

always prevails over the interests of our research. 
The right of the subject to safeguard his or her integrity is always be respected. 

Every precaution is taken to respect the privacy of the subject and to minimize the 
impact of the study on the subject's physical and mental integrity and on the 
personality of the subject. 
In publication of the results of the research, we will preserve the accuracy of the 
results. 
Each subject is adequately informed of the research aims, methods, anticipated 
benefits and potential hazards of the study and the discomfort it may entail. 
The subject is informed that he is at liberty to abstain from participation in the 
study and that he or she is free to withdraw his or her consent to participation at 
any time. 
When obtaining informed consent for the research project parents of the minors 
will provide the consent. 
The research protocol contains a statement of the ethical considerations involved 
and principles complied with. 

In the treatment of the sick person, the physician is free to use a new diagnostic and 
therapeutic measure if in his or her judgment it offers hope of saving life, re- 
establishing health or alleviating suffering. 



The subjects are assured of referral to the further diagnostic and therapeutic 
methods if required in the study. 

6.3 Instructions during the surveys, clinical schedules and examination'on 
the field 

Remember when you visit the individual households on the field you should: 
Ask to speak to the head of the house. In case the head is not there, then speak to 
the next person. 
Explain thoroughly and simplistically the study and the tests, which are a follow up 
of the survey. 

Ask the family members if they have any doubt regarding the study. 
Do not create fear, panic or apprehension to the family members of the children. 
Do not give false hope in terms of treatment or mutual benefits that is not within 
the scope of this study. 

Be sure that the person with whom you interact is a major and is sound of mind. 
Try to make the entire explanation as informal as possible and gain their co- 

operation before scheduling them for the test. 
Assign a date and time for each member of the family according to their availability, 

convenience and leisure. 

Never force the person to come at your time, discretion or easiness, as this reduces 

their participation and attendance. 
Place yourself in their shoes when interacting with them, as you have to revisit the 
homes again to cover all members. 

Be friendly and social to the community rather than using them only for your work. 

Ensure that ALL the family members are covered for the test. 
You will have to visit the family members who are working or not at home, once 

again to schedule them for the tests. 
If the family member is not responsive to the tests, bring it to the notice of the 
supervisor. 
In case of any household or field problems inform the supervisor. 

With regard to reporting about the concerned field work: 
Call at hospital/ home or report to the supervisor at the hospital every day to give a 

brief insight into the fieldwork being carried out every day. 

Keep an open communication between the supervisor and the field progress. 

If you have any problems, inconveniences or troubles inform the supervisor. 
Do not leave the field without prior information to the concerned person. 

Report the experience with each family member, response pattern, date and time 

scheduled for test for the fieldwork and other necessities. 

Co-ordination with the field and hospital trips 
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General points 
You are entitled to one off/week and public holidays, provided the other person is 
available on the field. 

Keep the supervisor informed if you are not able to make the field trips. 
While one of you is on off, the other person should co-ordinate the field work. 

Keep a record of your duty timings and visits to the household members. 

The continuity of the fieldwork should not be interrupted due to lack of negligence 

in work or for casual personal reasons. 

Field diary maintenance 
Keep a record of all your field visits/day and timing, date and time scheduled for 

family members test, field trips/day, and petrol used (lans) for the field work. 

6.4 Clinical procedure of the PFT 

Protest procedure 
Explain test is to assess efficiency of the lungs to take in and exhale air over time. 

Explain purpose of the test is to assess the lung function, and detect any deviations 

Ask them if they had any illness in the past, or have any illness at present. 
Ask them if they have any SOB, cough, blood in the sputum, chest pain, chest injury, 

TB, ca, lung diseases, occupational exposure to contaminants, medications for 

respiratory illness, or inhalers, smoking ect to fill in the patient data. 
Fill in the patient data accurately, without giving any wrong details. 

Test will take 5 minutes, if performed properly. 

Test will have to be repeated till it is done properly. 

Each breathing test takes 3 - 4 sec. 

Provide a child friendly environment, and make them familiar with laboratory. 

Teach them to practice breathing with the mouthpiece. 

Tell them that the test is like blowing a balloon. 

Each of the tests should be done without a break or pause. 
No heavy meal, coffee or smoking (4 - 6 hours prior), coffee 

Special instructions for inhalers, bronchodilators (instructions) 
Physical and psychological prep for children 
Loose fitting clothes, no tight inner clothes or corsets 
List of medications or allergies 
Parents of young children are required with child for the test 
Minimal risk for collapsed lung in certain type of diseases. 

No recent heart attack or other types of heart disease subjects 
Try to make the test for the person as comfortable and smooth as possible 
Ensure that ALL data entries are answered. 
Ensure the respondents that the test results will be confidential and anonymous. 



During the procedure 
The torso and head erect during the procedure 

Apply nose clips while doing the test. 

Always see that the number is reset to o, before each test starts. 
As the person does the test check on the monitor if the graph is correct, if not repeat 
the test until he performs it well. 

Watch for discomfort, temporary SOB, light headedness, breathing problems 
The mouthpiece should be tightly fitting inside the mouth by the lips. 

Eight breathing practice tests are provided to the subject. 

Flow volume: Take 3 - 4 breaths, then take 1 deep inspiration, expire forcefully as 
long as you can and again take 1 deep inspiration without coughing or quitting 
during the procedure. 
Coach and encourage the person during expiration to achieve a complete forced 
vital capacity i.e. "blowing" as long as possible for at least 3 seconds. 

Post test 
Ask them to relax and breathe normally. 

Thank them for their co-operation and inform them that the consultant will 

interpret the results. 
Do not give them any results at present 
Save each test, and take a print out of the test once it is completed. 

Wash all the parts of the equipment with the proper solutions 

Do not dampen the inner parts of the spirometer. 
Take care while dismantling the equipment. 

Store the spirometer, computer hard disc, printer, CPU monitor, UPS, keyboard, 

mouse, and power supply properly. 

Technical: Standard Operating Procedure: Peak Expiratory Flow 

1. Statement of Purpose 

Subjects with bronchial hyper responsiveness usually have increased peak expiratory 

flow (PEF) variability compared to healthy subjects. Panel studies have shown that in 
asthmatics, PEF may be influenced by exposure to particles. This protocol describes the 

use of the Micro Medical Micro peak Flow Meter to measure PER 

2. Equipment Requirements for Each House 

i peak flow meter 

Disposable mouthpieces (one for each patient) 

Data sheet for recording PEF values 
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3 Use of Peak Flow Meter in a Field Setting 

3.1. Insert disposable mouthpiece in the meter, and move the pointer to the zero end of 
the slot. Lightly hold the meter so that you do not obstruct the slot or holes at the 
end. 

3.2. Instruct the patient to stand up or sit up straight. Then, they should take as deep 
as breath as possible and placing the mouthpiece into their mouth, make a seal 
with their lips (tongue should not be put in the mouthpiece). Instruct them to blow 
into the meter as fast and as hard as possible. 

3.3. After the blow is completed, take the meter from the patient and record (on the 
data sheet) the number opposite the pointer. 

3.4. Repeat this process 2 more times (for a total of three times) and note the number 
of each blow. 

3.5. Enter the highest of the three blows as the final PEF recording on your data sheet. 

4. Cleaning the Peak Flow Meter 
4.1. The meter should be cleaned after every day of field use. To do this, immerse the 

meter in warm mild detergent solution for 2-3 minutes and agitate. Rinse in clean 
warm water, shake off excess water and allow to air dry. Never put the meter in 
boiling water. 



6.5 Introductory Letter 

TO WHOMSOEVER IT MAY CONCERN 

This is to inform you that The Energy and Resources Institute (TERI) is 

involved in a clinical health survey during the period June - September 2005; 

as part of the project entitled "Assessing and mitigating health risks 
from puffed rice cluster - a case study of Davangere, Karnataka, 
India". 

The main objective of this study is to assess the health status of the 
individuals and the rice puffed workers in this region. The main components 
of the study involve a survey, interview, clinical examination, and pulmonary 
function test. This survey covers the various units in Davangere. 

The information collected during this health survey will be treated as 

confidential and anonymous. We would appreciate your voluntary 
participation and whole-hearted co-operation for the success of our study. 

Thank you. 

Yours sincerely 
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6.6 Informed Consent Code no. 

Dear Sir/ Madam 

Subject. Voluntary participation and co-operation in the study. 

The Energy and Resources Institute (TERI) is involved in a health assessment survey 

during the period June - September 2005; as part of the project entitled "Assessing and 

mitigating health risks from puffed rice cluster - a case study of Davangere, Karnataka, 

India". 

The main objective of this study is to assess the health status of the individuals in the 

households and the workers in the rice puffed sector related to environmental changes. This 

survey covers the various units in Davangere. 

The main components of the study involve a household survey, interview, clinical 

examination, pulmonary function tests, and air monitoring. The objectives and various 

aspects of the research study are explained to me. 

The information collected during this health survey will be treated as confidential and 
anonymous. I hereby declare that I am willing to Mme and all my family members) 
participate and co-operate in this study. 

Yours sincerely 

Place: Davangere 

Date: 



6.7 Questionnaires Used For the Study 

Spirometry Instructions: Complete one spirometry session for all individual members 
of a HH and workers. 

Information about Spirometry Participant 

Participant's Name 

Participant's ID 

Height (kg) 

Weight (cm) 

Date of Birth (dd/mmtyy) 

Resu lts maximum 8 blow s per Pers on) 

low 

Code 
1 = Good Blow 

2 = Slow Start 
3 = Little Force 

4 = Abrupt End 

5 = Cough 
6 = Poor effort 
7 = Short Blow 

EV1 VC EF 

1 

2 

3 

4 

5 

6 
7 

8 

Spiromet ry Quai Control.' com lete In the field) 
1 At least 3 good blows? No =1 Yes=2 

If it is not possible to achieve a good blow, describe the reason: 

2 FEV1: Is the difference between the best & the second best less 

than 0.2 liters? 
No = 1 Yes = 2 

3 FVC: Is the difference between the best and the second best less 

than 0.2 liters? 
No = 1 Yes = 2 

Notes: 
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6.8 Clinical Assessment Schedule 

Code no: 

Name:Age/Sex: Date : 

Address: Occupation: Income : 

1. Respiratory symptom questionnaire 

Cough 

i. Do you frequently get a cough? (Exclude clearing of throat) Yes / No 

2. Do you usually cough when you get up in the morning?Yes / No 

3. Do you usually cough at other times during the day or night?Yes / No 

If "No" to (1,2, or 3), go to "C" 

If "Yes" to (1,2 or 3), ask the following questions: 

4. Do you cough like this on most days for 3 months or more during the year? Yes / No 

5. In which season do you get cough more often (tick the response): 

(i) Winter (2) Summer (3) Rains (4) Same in all seasons 

Phlegm 

6. Do you frequently bring up phlegm or sputum from your chest? Yes / No 

7. Do you usually bring up phlegm / sputum from your chest when you get up in 
the morning? Yes / No 

8. Do you usually bring up phlegm or sputum from your chest at other times during the day 
or night? Yes /No 

9. Do you usually bring up phlegm or sputum from your chest on most days for as much as 
3 months in a year? Yes / No 



Shortness of breath 

10. Do you get short of breath when you hurry (walk fast) on level ground or walk up a 

slight incline? (Distinguish from fatigue) Yes / No 

ii. Do you get short of breath walking with other people of your age on level ground? Yes/ 
No 

12. Do you have to stop or reduce your pace to catch breath? Yes / No If "No" to 
any of the above, go to "D" 

If "Yes" to any of the above, ask the following question: 

13. In which season do you get short of breath more often (encircle the response): 

1) Winter (2 )Summer (3)Rains (4) Same in all seasons (5)Change of seasons 

Wheezing 

14. Do you ever get wheezing of whistling sound in your breathing? Yes /No 

If "No" to (14), then go to "E" 

If "Yes" to (14), please ask the following questions: 

15. Did you ever get wheezing or whistling sound in your breathing? (Tick the response) 

During the: (1) Last week (2) Last month (3) Last 3 months 

(4) Last 6 months (5) Last 1 year 

16. Does this wheezing or whistling sound occur: (encircle the response) 

1) After a "cold"? Yes / No 

2) After running or severe exercise or intense exertion? Yes / No 

3) When you are exposed to dust/ smoke/ strong fumes/ smells? Yes /No 

4) When the weather or season changes? Yes /No 

17. During the past two years have you had any chest illnesses that have kept you off work, 
indoors at home or in bed? Yes /No 

18. Have you ever had or do you currently have any chronic heart or chest disease? Yes / 
No 
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6.9 Clinical examination 

Presenting complaints: 

History of previous illness: 
H/O. infections: 
H/O. injuries/surgery: 
H/O. DM, HTN: 

Occupational History 
H/O. exposure to dust: Yes/No 
H/O. exposure to fumes: Yes/No 
Duration of exposure: 

Is protective clothing (eg., mask) provided: Yes/No 
H/O aggravation of presenting complaints during working hours: Yes/No 

Treatment History: 
H/O. medical treatment: 
H/O. surgical treatment: 

Family History 
H/O. HTN 
H/O. DM 

H/O any other disease: 

Personal History: 
Diet : vegetarian/ mixed 
H/o Smoking: 
H/o other drug addictions like alcohol abuse 
H/O Appetite: Normal / Increased / Decreased 
H/O Sleep: Normal / Disturbed If disturbed specify disturbance if any : 
Bowel: Regular / Change in the usual bowel habitSpecify: 
Bladder: Regular / Change in the usual bladderSpecify: 

The General Physical Examination 
Weight :Height :BMI : 
Pallor + / -Icterus+ / - 
Cyanosis + / -Clubbing + / - 
Lymphadenopathy + / - Oedema + / - 
Thyroid swelling + / - 
Lymph nodes + / -if + specify No. _ group : mobility : 

matting + / - 
Prominent veins + / - 
Prominent pulsations + / - 



Vital Data 
Pulse rate : Resp.Rate 
BY : Body Temperature: 

Respiratory System: 

Upper Respiratory Tract : Normal/Abnormal 
If abnormal Specify 

Lower Respiratory tract : 

Inspection: 
Palpation: 
Percussion 
Auscultation: 

Cardiovascular system 

Abdomen 

Central Nervous System Examination 

Musculoskeletal system 

Other systems 
Sensory organs: Eye 

Ear 
Nose 
Throat 
Skin 

Provisional Diagnosis : 

Investigations (if necessary only): 
Treatment prescribed: 

Follow up (nearby hospitals): 
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. 6.10 Clinical Interview Schedule - Health care Professionals 
1. 

2. 

3- 

4. 

5. 

Name: 
Specialization: 
Years of experience: 

Work place (public/ private): 
Address/ phone: 

1. Health of the community 

1. What are the general health problems of the community in this area (men, women 
children)? 

2. What is the specific health problems related to rice puffed activity in the area? 
3. What are the common causes/ risk factors of morbidity in the local area? 
4. What are factors that lead to resurgence of infectious diseases in the area? 
5. What are the common women's health problems (general, reproductive, pregnancy, 

delivery, post natal)? 
6. What are the common complications that occur during delivery (premature, 

preterm, low birth weight, delayed foetal growth)? 

7. What are the common gynaecological morbidities among women (menstrual 
disorders, vaginal discharge (discomfort, bad smell), infection, uterine prolapse)? 

II. Morbidity 

What are the common illnesses or diseases in the area? Y/N Treatment 
Respiratory: asthma, TB, SOB, allergy to dust (sneezing), cough with phlegm, dry 
cough, cough blood, congestion, fever, night sweats, difficulty in breathing at night, 

wheezing, infections 

Cardiovascular: palpitations, high blood pressure, heart attack (MI), heart arrest, 

chest pain 
Eyes: blurred vision (hazy), redness, watery, irritation, loss of vision, blindness, 

cataract, sty, pain, double vision, itching, burning. 

Ears: infection, discharge, earache, ringing, whistling or buzzing sound, heart loss. 

Nasal: cold, discharge, runny nose, obstruction, bleeding 
Throat: sore throat, dry, scratchy, irritation, change in voice, difficulty in swallowing 

Skin: irritation, rash, infection, redness, ulcer, itching, boils. 

Gastrointestinal: vomiting, pain, ulcer, increased acidity, diarrhoea, typhoid, 
infections, bleeding 
Endocrine: diabetes, thyroid 

General: malaria, *anaemia, weight loss, fatigue, lumps, sleep problems, hair dryness 
or dandruff, giddiness, fainting 

Pregnancy: complications, premature, preterm, low birth weight, delayed foetal 
growth 

Gynaecological problems (women): menstrual disorders, vaginal discharge 
discomfort, bad smell), infection, uterine prolapse 



III. Child health status 

Status Yes 

Immunization: complete, partial, incomplete, absent 

Nutrition: well nourished, moderately, malnourished 

Childhood diseases: measles, mumps, diphtheria, pertussis, TB, chicken pox, polio, 

tetanus, vitamin A deficiency, pneumonia, hepatitis, typhoid, streptococcus pharyngitis, 

rubella, staphylococcus skin infection 
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6.11 Clinical Interview Schedule - Individuals 71 

i. Name: 

2. Age: 

3. Sex: 

4. Occupation: 
5. Address: 

I. Individual health issues 
General health problems 

i. What are your common health problems? 

2. What are the probable causes or perceived beliefs regarding your health problems? 

Child health 
3. Have your children had any illnesses? 

Women's health 
9. What are the common women's health problems (general, specific, reproductive, 

pregnancy, delivery, post natal)? 

Health practices 

io. What are the health seeking behaviours used by the family (home remedies, 

general/ specialist's consultation, panchayat, priest, discussion, mass media)? 

ii. What are the sources of family support (domestic, child care, cook, shop, others) 

during your ill-health (self, spouse, children)? 
Health care delivery system 

12. What are the health facilities (medicines, immunization, family planning, 

consultation, referrals, screening) obtained at the center that you approach? 

13. What health care facilities do you obtain at the government hospitals that you 
approach? 

II. Morbidity status 

Have you suffered from any of the following diseases? Y/N 
Respiratory: asthma, TB, SOB, allergy to dust (sneezing), cough with phlegm, dry cough, cough blood, 
congestion, fever, night sweats, difficulty in breathing at night, wheezing, infections 

Cardiovascular: palpitations, high blood pressure, heart attack (MI), heart arrest, chest pain 

Eyes: blurred vision (hazy), redness, watery, irritation, loss of vision, blindness, cataract, sty, pain, 
double vision, itching, burning. 

Ears: infection, discharge, earache, ringing, whistling or buzzing sound, heart loss. 

Nasal: cold, discharge, runny nose, obstruction, bleeding 
Throat: sore throat, dry, scratchy, irritation, in voice, in swallowing 

Skin: irritation, rash, infection, redness, ulcer, itching, boils. 

Gastrointestinal: vomiting, pain, ulcer, increased acidity, diarrhea, typhoid, infections, bleeding 
Neurological: headaches, poor or loss of memory, drowsiness, unbalanced gait, tremors, poor speech, 
brain infection 

Endocrine: diabetes, thyroid 



General: malaria, *anemia, weight loss, fatigue, lumps, sleep problems, hair dryness or dandruff, 
giddiness, fainting 

Pregnancy: complications, premature, preterm, low birth weight, delayed foetal growth 

Gynecological problems (women): menstrual disorders, vaginal discharge (discomfort, bad smell), 
infection, uterine prolapse 

III. Health centres: facilities and services 

No HC facilities/ services Yes No 

1 Staff: Doctors/Specialist, MO, PHN, LHV: visits, available 
2 Vaccines: Immunization 

3 Medicines 

4 Health education 

5 Programmes: FP, FW, MCH, RCH, CSSM, National, district 

6 Sanitation 

7 First aid, emergency cart, resuscitation 

8 Ambulance 

9 Equipment: oxygen , suction, nebuliser 

10 Referral 

11 Screening 
12 Investigations 

13 Health education 

14 Home visits 

15 Operations/ beds: dr-ptn ratio, bed- to ratio 

IV. Mapping health and other resources in the area 

No Health care services 

1 Alternative mod: Homeopathy/ a rvedic/ unnani/ tibbi/ siddhi 

2 Modem mad: Allopathy doctors -govt/private, gentsp clinic/dis nsa 

3 Physio, acupressure, acupuncture, massage, relaxation 

4 Yoga, aerobics, gym, games, sports 
5 Government/ public sectors/ schemes 
6 NGO/ social welfare/ volunteer 

7 Religious/ethnic 

8 Chemist and pharmacy/ medical store/ drug house 

9 Community/ association funds 

10 Bank/finance loans 

11 Health insurance/ reimbursement (mediclaim, company) 
12 Volunteers/ Neighbours 

13 Family/self loans/Friends/relatives/ 

14 Mining company 
15 Pancha at/ministers MLA, sarpanch) 
16 Private/ public hospitals, nursing homes 

17 RMD, RHC, PHC, UHC, SC, HC, CHC 

18 Mobile vans, camps 

19 HCP: Or, PHN, Anganwadi, supervisor, LHV, VHG, NGO, M/F MHW, TBA 

20 Traditional healers/local quacks, magicians, 
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Survey Questionnaires 

Code:Serial number: 

6.12 Common Household Questionnaire 

Identification information: (to be filled by investigator) 

Name of the interviewers: 

House Number: Ward: 

Village/area : 

Time: Start : End: Date: -J-J 
Are you originally from this village? 

(i)Yes -2'Goto3 (2) No F'Goto 2 

2 How long are you in this village? 

1. Less than 5 yrs 2.5-1o yrs 3.10-15 yrs 4.More than 15yrs 

3. Religion: i.Hindu 2 Muslim 3.Christian 

4. Type of family (1) Joint (2) Nuclear 

Housing characteristics (Observation by the interviewer) 

5. Type of house 

(1) Pucca (2) Semi- pucca (3) Kutcha 

6. Total number of rooms: 

7. How many windows do you have at your house? 

8. What are the r sources of light at home? 

(i)Electricity (2) Kerosene lamps (3) Gas lights (4) Oil (5) Candles 

(5) Others (specify) 

9. How do you dispose your solid waste? 

(1) Burning (2) Throwing it in open places/river/forests 

3) Open pits municipality/private (4) 
Others 



10. Do you use coils or incense or any other repellents to ward off insects/ mosquitoes? 

(1) Yes (2) No 

ii. If yes, for how many months in a year do you use it? 

1.Less than 1 month in year 2.1-3 months in a year 

3.3-6 months in a year 4. More than 6 months in a year 

12. Distance from the puffed rice units: (meters) 

13. How many meals are cooked in a day? 

(1) One (2) Two (3) Three 

14. Type of fuel and stove used for cooking and water heating (tick mark in the appropriate 
column and write the codes for the type of stoves as given below the table) 

Types of stoves: i. Three stones2. Mud or clay chula with chimney 

3.Kerosene stove 6. LPG stove 7.Other (specify) 

Type of fuel Purpose Tywpe of stove 
Cooking Heating Cooking Heating 

Wood 
Twigs/branches/crop residues 
Dung cake 
Kerosene 
LPG 
Electricity 
Any others 

15. Type of kitchen (For indoor cooking/water heating to be observed and tick marked in 
the appropriate column by the investigator) 

Activity Type of kitchen Rainy season Other season 

Cooking/ 
Water 
heating 

Separate room inside the house with a 
door/without a door 

Inside the house but not a separate room 
Separate room/place outside the house 

16.Do you have any of the following in the kitchen 

1.Window 2.Exhast fan 3.Chimnev 4. Nothing 
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17.What are the sources of your household water consumption for drinking/ cooking 
purpose? 

i. Well 2. Tube well 3. Public Tap 4. Public Tap 5.Others (specify)........ 

i8.Is there shortage of water anytime? i. Yes 2.No 

If yes, 

i9.How you cope with the problem? 

1.Adjust with less water 2.Bring water from nearby places 3.Tankers 4.Others 

20. Is the smoke from puffed rice units is a concern/problem in your ward? 

(1) Yes(2) No 

If Yes 

21. Have approached any anyone to resolve this problem? (1) Yes(2) No 

If yes 

22.Whom did you contact?1.Ward councillor 2. Municipality officials 3 Unit owners 
associations 4. Others 

23.Was it successful in improving the situation? 1.Yes 2.No 

24 If yes, What If no, Why 

Code:Serial number: 

6.13 Specific Individual Questionnaire 

Name of the Interviewers: 
House Number: Ward: 
Time: Start: End: Date: J 
Identification information: (to be filled by investigator) 
1. Name of the individual: 
2. Number of years staying at this address: 
i.less than 5 years 2.5-10 years 3.10-15 years 4. More than 15 years 
3. Where is your place of work. /study located (address)? 
1.Within 5 kms 2. More than 5 kms 
4. Are you regularly exposed to any kind of irritants such as dust, smoke or fumes at 
work /study /home ?[Tick appropriate boxes) 



5. At which of the following places do you work? 

Work place 1 indoor 2.Outdoor 3.Both 

Shop/ Office 

Bhatti Mandakki 

Factory (Please specify) 
Other (Please specify) 

5. Do you do the cooking / help in cooking? i.Yes 2. No 

6. How do you cook? 
1. Standing 2. Sitting/bending/kneeling 

7. How much time do you spend in the kitchen? 
(i) Actual time cooking hours 
(2) Other than cooking hours 

8. Do you have any of the following habbits. 
i. Alcohol 2. Chewing tobacco 3. Smoking 4. Snuff 

9. Smoking status 
i. Never smoked 2. Ex-smoker 3.Current smoker 

If ex-smoker or current smoker, continue with the following questions 
If nonsmoker, go to Part - Ill 

io. What do you or did you smoke? 
i) Bidis 2) Cigarettes 3)Hukka 4.)Others (please specify) 

ii. At what age did you start smoking? 
12. How many bidis/cigarettes etc do you smoke or used to smoke every day? 

Minimum Maximum 
13. If ex-smoker, reason for stopping and when stopped: 
14. Have you suffered from any of the following diseases in the last i year? 

Tick mark the specific illness 

1 Respiratory: asthma , TB , allergy to dust, cough with phlegm, dry cough, coughing 
blood, lung congestion, night sweats, difficulty in breathing at night, wheezing, shortness 
of breath, breathing difficulty, lung infections, pneumonia, any other lung problems 

2 Cardiovascular: palpitations, high blood pressure, heart attack, chest pain, other heart 
problems, swelling of legs 

3 Eyes: blurred vision (hazy), redness, watery eyes, irritation, loss of vision, blindness, 

cataract, sty, pain, double vision, itching, burning, excess tears, allergy 

4 Ears: infection, discharge, earache, ringing, whistling or buzzing sound, hearing loss. 

5 Nasal: cold, discharge, running nose, obstruction, bleeding, irritation, allergy, congested 
nose, sneezing 

6 Throat: sore throat, dry/ scratchy throat, irritation, change in voice/ hoarseness, diff iculty 

in swallowing 

7 Skin: irritation, rashes, infection, redness, ulcer, itching, boils,bums,scalds allergy, 
scabies 

8 Gastrointestinal: vomiting, cramps/ pain, ulcer, increased acidity. diarrhoea, typhoid, 
infections, worm infestation, dysentery, jaundice 
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9 

10 

Musculoskeletal: Joint pains, swelling,accidents, fall injury, tracture,sprain,inmobility 

Other illness (specify) 

15. What are the common causes of these health problems in the area? 

1 

Risk factors Yes 

2 

3 

14 

5 

8 

7 

8 

,Outdoor air quality 

Puffed rice activity or other factories nearby 

Indoor air: smoke from the fuel wood burning /kerosene 

Contaminated water, muddy, red, brownish, dirty water 

Home conditions: poor sanitation, crowded, poor ventilation 

Work conditions: workload, improper position 

(Health: poor nutrition, immunity, weakness 

(Others (specify) 

i6. Where do you/ others go for treatment during your illness? 

Health care h . 

Private doctor/ hospital 

Government health centre/ hospital 

rvedic/ homeopathy 

Folk medicine! home remedies 

others (specity) 

17. What are the problems you face at your work place with regard to air, water, noise, 

humidity, temperature, facilities or any others? 

S N Work environment Yes/no 
1 Poor ventilation 

2 Unsafe water/ sanitation 

3 Extreme dryness, heat 

4 Poor lighting 

5 Poor work space 
6 Faulty equipments 

7 Dust, fumes, smoke 

8 Mechanical stress, carrying/ pulling / pushing heavy weight 

9 Others (specify) 

i8. Do you use safety devices / gadgets like eye goggles, facemask or any others, if required 
for your job?(i) Yes(2) No 



Code: 
Serial number: 

6.14 Puffed rice unit worker Questionnaire7PM 

Identification information: (to be filled by investigator) 

Name of the interviewers: 

Time: Start : End: Date: 

Name of the Mandakki Bhatti worker 

1. Are you originally from this village? 

(1) Yes -Go to 5 (2) No -Go to 2 

2. How long you are in this activity? 

i.less than 5 years 2.5-10 years 3.10-15 years 4. More than 15 years 

3. Age: 

4. Sex: 1. male 2. female 
5. Education : i.illiterate 2. Primary school upto 7th 3. 8-io std 4. Above io std 
6. Any other family members of you involved in working in Puffed rice units? 

i.Yes 2.No 

7.Type of work involved: 

SI. No Type of work Yes/no Duration in a day Daily wage in RS 

1 Puffing 

2 Salt mixing 

3 Water filling 

4 Fuel feeding 

Soaking/boiling paddy 

5 Carrying rice for dehusking 

6 Drying of rice 

7 Other works 

Name of the Mandakki Bhatti/unit owner 

8. Do you have any of the following habits. 

i. Alcohol 2. Chewing tobacco 3. Smoking 4. Snuff 
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9. Smoking status 

i) Never smoked 2. Ex-smoker 3-Current smoker 

If ex-smoker or current smoker, continue with the following questions 

If nonsmoker, go to Part - III 

io. What do you or did you smoke? 

i) Bidis 2) Cigarettes 3)Hukka 4.)Others (please specify) 

i1. At what age did you start smoking? 

12. How many bidis/cigarettes etc do you smoke or used to smoke every day? 

Minimum Maximum 

13. If ex smoker, reason for stopping and when stopped: 

14. Have you suffered from any of the following diseases in the last 1 year? Tick mark the 
specific illness 

1 Respiratory: asthma , TB , allergy to dust, cough with phlegm, dry cough, coughing 

blood, lung congestion, night sweats, difficulty in breathing at night, wheezing, shortness 

of breath, breathing difficulty, lung infections, pneumonia, any other lung problems 

2 Cardiovascular: palpitations, high blood pressure, heart attack, chest pain, other heart 

problems, swelling of legs 

3 Eyes: blurred vision (hazy), redness, watery eyes, irritation, loss of vision, blindness, 

cataract, sty, pain, double vision, itching, burning, excess tears, allergy 

4 Ears: infection, discharge, earache, ringing, whistling or buzzing sound, hearing loss. 

5 Nasal: cold, discharge, running nose, obstruction, bleeding, irritation, allergy, congested 

nose, sneezing 

6 Throat: sore throat, dry/ scratchy throat, irritation, change in voice/ hoarseness, difficulty 

in swallowing 

7 Skin: irritation, rashes, infection, redness, ulcer, itching, bums, scalds,boils, allergy, 

scabies 

8 Gastrointestinal: vomiting, cramps/ pain, ulcer, increased acidity, diarrhoea, typhoid, 

infections, worm infestation, dysentery, jaundice 

9. Musculoskeletal problems: Joint pain, back pain swelling, stiffness in mobility, fractures 

10 Other illness (specify) 



15. Where do you/ others go for treatment during your illness? 

Health care !Why? 

1 Private doctor/ hospital 

2 Povernment health centre! hospital 

3 yurvedic/ homeopathy doctor 

kl Folk medicine/ home remedies 

5 Any others (specify) 

i6. What are the problems you face at your work place with regard to air, water, noise, 

humidity, temperature, facilities or any others? 

Work environment Yes/no 
1 poor ventilation 
2 unsafe water/ sanitation 

3 extreme dryness, heat 
4 poorlighting 
5 poor work space 
6 faulty equipments 
7 Dust, fumes, smoke 

8 Mechanical stress, carrying! pulling ! pushing heavy 

weight/physical stress 

9 Accidents/falls/injuries 

9 Others (specify) 

17. Do you use safety devices / gadgets like eye goggles, facemask or any others, if required 
for your job? 

(1) Yes(2) No 

i8. In case of financial problems whom do approach? 

i.Owner 2. Friends 3. Bank/other financial institutes 4. others(specify) 

i9.If owner, have availed any money currently? 1. Yes 2. No 

20. What is the mode of repayment? 

21.Whom do you approach in case of non-payment of salary, irregular payment or job safety 
related issues? 
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6.15 Socio-economic status of the individual in the HH 

Ensure that ALL the members of the HH are listed here. Circle the respondent(s) of the 

common HH questionnaire. 

SI. 

No 

Individual 
members 

Relation to 
head of HH 

Age Sex Marital 
Status 

Education Present 
occupation 

Years in 
present 
occupation 

Earning 
per day 
or month 

Other 
occupations 
if any) 

If any family members are working elsewhere/abroad, income from month of their 
remittances 

Size of the HH: Number of women/girls in the HH: (count from 
the table) 



ANNEXURE 7 SOCIAL AND GOVERNANCE 

7.1 Social and governance protocols 

Objective of the study 
The overall objective of this study is to develop a holistic understanding of health 
determinants and risks associated with the puffed rice sector and to plan for local 
interventions /actions to address them. 

Objective of the component 
To asses the social, economic, governance issues with gender prospective towards the 
health and well being of the puffed rice community using ecosystem approach. 

Methodology used 
i. Reconnaissance visit 
2. 

3- 

4- 

5. 
6. 

7. 

Matrix 
Venn Diagrams 
Time trends 
Daily routines 
Problem tree 
Disease Matrix 

FGDs 
Workshops and small group discussions 
Key informant Interviews 
Pilot 
Household Survey 

Different stakeholders addressed/addressing 
Households 
Individuals 
Workers 
Owners 
Community leaders 
Health workers 
SHG members 
Money lenders 
Co-operative Banks 
NGOs/CBOs 
Govt Officials 

1. 

2. 

3. 

4- 

5- 

State Pollution Control Board 
District Industrial Centre 
District Health and family welfare office 
Municipal Council 
Davenegere Urban Development Authority 
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The socio-economic determinants of health has been categorised as: 

i) Environmental awareness 
2) Economic 
3) Access and control of basic requirements 
4) Distribution of power and Regulatory framework (Environmental Monitoring) 

i) Environment awareness 
a Air 
b. Water 
c. Heat - study not carried out yet 

Research Questions 
1. What is the level of risks posed by air and water? 
2. What are the pathways of exposure? 
3. What is the level of Knowledge/ Awareness? 
4. What can people change? How? 
5. Do they have the power over change? 
6. What is needed to make a change? 

Target population 
Puffed rice unit workers, owners, community, community leaders, NGOs, CBOs, Govt. 
Depts. 

Methodology - 
i. Data collection on quality of Water and air from the pollution control board (if 

available) water sampling to understand the quality of water in the area. 
2. Focus group meetings, group discussions, discussion with workers / owners, 
3. The Pathways of exposure will be assessed by observation, discussion with workers/ 

community, group discussions and survey results 
4. FGDs with workers/owners/community to understand the level of their knowledge 

on the pollutants/its impact, key informants interviews will also be carried out. 
5. Literature review will be carried out 

i. Economic Issues 
The Economic issues can be further studied under the following heads 

2. a. Income 
Research Questions 

What are the income levels in the region? 
What is the basic income required in the particular region? 
What is the level of spending of the people of the region? 

i. What is the income spent on? 
ii. Do the people in the region have any assets and do they have 

control over it? 
iii. How much is the calorific intake of the people in the region? 

Target population 



a. Community 
b. Owners/Workers 
c. Money lenders/ Co-operatives 
d. NGOs 

Methodology 
Income 

The income level has also been captured from the questionnaire survey. 
Other questions were mainly answered through FGDs. 
The requirement of basic income was also asked during the Focus group 
discussions. 
Availability and control over assets were captured during the FGD 
The diet pattern was captured during these FGDs using the below table. This was 
done separately with men and women 

Food type Daily Weedy Monthly Occasionally Never 

Rice/ JowarMheat/Ragi 

Dal 

Milk and dairy products 

Meat 

Fish 

Eggs 

Leafy vegetables 

Other Vegetables 

2. b. Employment levels and patterns 
Research Questions 

What is the level of employment? Unemployment in the region? 
What are the existing employment patterns? PRA results 

i. Puffed rice - how much do they earn? 
ii. Beedi - how much do they earn? 

Does child labour exist? 
Do people have any other Employment opportunities? - Key 
informant interviews, FGD, Available data 

i. Are people taking these opp? - 
ii. What are the barriers towards economic opportunities 
iii. Alt eco opp- Opp that exist? 

iv. What is the market condition of the alternative economic 
opportunities? - Market Surveys to be carried out 

What are the training resources available in the region? 
What is the existing skill bank with the community? 

Target population 
e. Owners/Workers of puffed rice sector 
f. Community 

1MIethodoloau 
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Employment 
The level of employment was captured through the household survey and validated 
using the census data. 

o Census data classifies workers as main workers, marginal workers and non- 
workers. Main workers are those who are employed for more than 6 months 
in a year. Marginal workers are those who work but for less than 6 months. 

A detailed literature review will be carried out on child labour and status of child 
labour in the region. 
FGDs and Key informant interviews will also reveal the level of existence of child 
labour 

o Key informant interviews will be carried out with school teachers, NGOs 
working against child labour, Representative of Labour dept, social welfare, 
District Collector etc. 

The survey attempts to capture the employment patterns in the region. This was 
supplemented with the FGDs. 

o In the Focus group discussions people were asked about what are the 
different types of employment taken up by people. 

Key informant interviews and Focus group discussions will capture the information 
on other employment opportunities. 
FGDs and Key informant interviews will be carried out to study alternative 
economic opportunities. 
Focus group Discussions and key informant interviews will bring out the training 
resources available in the region. 

2.c. Access to credit 

. 

Do the people in the region have access to credit? 
What type of credit facility do they have access to? 
Is there any indebtedness in the region? 
What are the patterns of Indebtedness in the region? 
Is there any bonded ness- issue of Bonded labour in the region? - 

i. What are the levels of indebt / household? 
ii. What is the % of families with debt? 

iii. Patterns of borrowing? 
iv. Decision to borrow - family, workers? 
v. Do people get out of debt? 

Target population 
g. 
h. 

i. 

J. 

Owners/Workers 
Community 
Money lenders/ Co-operatives 
SHG members 

Methodology 
Access to credit, type of credit, and existence of indebtedness in the region will be 
captured through focus group discussions 
A detailed literature review has been carried on the legalities and status of Bonded 
labour ' FGDs will capture the levels of indebtness, patterns of borrowing decision to borrow 
etc. 



Key informant interviews with community leaders, Money lenders 
Workers questionnaire survey will give the levels of indebtedness among the puffed 
rice cluster. 

2Access and control to basic services 

I. Do people in the region have access and control of water? 

II. Do they have access to education facilities 
III. Do the people in the region have legal aid access? 

Do they have access of transport 
IV. Do these people have access to health care facilities 
V. Do they have access to housing? 

Methodology 
FGDs, and key informant interviews 

Target population 
Owners/Workers, Community, NGOs/CBOs, Health workers, Government departments 

POLITICAL 
4. Regulatory framework and power structure 

Research Questions: 
1. Who are the actors and what are they legally empowered to do? 

2. What is the current state of implementation of regulations? 
3. What are the constraints in regulating the puffed rice sector? 

4. What needs to be changed? How? 
5. Who needs to be involved in the change? 
6. Support/ Interventions required for change? 

Methodology: 
Stakeholder identification will map the actors. A review of empowering acts for each 

actor will provide information on their jurisdiction. Open interviews with officials 
from the various government agencies will provide information on the current state 
of implementation and regulation and the constraint they face in regulating. 
Interviews will puffed rice unit owners and workers will help cross validate the 
information collected from the government officials. Analysis of the information 
collected through interviews, mapping and literature review will help identify what 
needs to be changed and how. Interactions with government officials and getting 
them engaged in the research process will help the process of initiating change. 

Target population: 
Government officials of the various government agencies. 

6. Davenegere Urban Development Authority State 

7. Municipal Council" 
8. Pollution Control Board 
9. District Industrial Centre 
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io. District commissioner 
ii. District Health and family welfare office 
12. Puffed rice unit owners and workers 

4.a Distribution of power 

Research Questions 
1. Who are the actors? How do they exercise their power (Formal and informal 

mechanism)? 
2. What influence does their power have on regulation? 
3. What changes are needed? 
4. Who are the allies within the power circles that could work for a positive 

change? 
5. What interventions could be brought? 

Methodology 
This will involve mapping of actors i.e. administrative, elected representatives and 
production actor to understand their power over regulation. Interviews and informal chats 
will help understand the mechanism through which power is manifested. Analysis of the 
regulatory framework and its implementation too will provide information on why rules are 
not implemented and what needs to be done. In this inquiry area, the thrust is on one of the 
reasons for non-enforcement or implementation of rules. 

Target population: 
1. Government officials of the various government agencies. 

a. 

b. 
c. 

d. 

e. 

f. 
g. 

Davenegere Urban Development Authority State 

Municipal Council 
Pollution Control Board 
District Industrial Centre 
District commissioner 
District Health and family welfare office 
Police 

2. Elected representatives-Councillor, MLA 
3. Puffed rice unit owners and workers 
4. Association of puffed rice unit owners 

Focus Group Discussions 

The people were first informed on the project. 
The research team also sought the prior approval of the people. 
After the approval was sought, a good representation of a particular hamlet was 
gathered for the focus group discussions. 
The research team had to build a quick rapport with the people gathered so as to get 
the people motivated and have good discussions. 
Confidentiality of the people had to be built. 
It was conveyed to the participants that their opinions, issues are respected and 
most valued. 



To have a better representation of the entire study area. The two wards (study area) 
had to be broken further into hamlets and FGDs were carried out in these hamlets. 
Each one was given a voice to speak. 
The facilitator had to intervene very often so that the stronger voice did not 
dominate during these discussions. 
The participants were finally thanked and their support was sought in all future 
activities 

Gender sensitivity in Focus Group Discussions: 

The FGDs were conducted when the women were relatively free during the 
day as this is an important factor to encouraging women to participate in 
the FGDs. 

The participants were divided into male and female groups to create a "free 
space" where the women could talk and participate unhindered by the 
presence of men. 
The FGD facilitator (TERI Researchers) had to intervene more strongly to 
assure that women's voice is not completely overridden by men's when a 

consensus on community issues had to be arrived at. 

STAKEHOLDER ANALYSIS PROCESS 

Stakeholder analysis was carried out to assess the importance of the different stakeholders in this project 
and understand their interest in this project in order to draw up a stakeholder engagement plan in the 
proposed second stage of the project. The following steps were undertaken during the analysis. 

Listing stakeholders: The stakeholder analysis began by listing all stakeholders in this project. 
During our RRA at the project site, the stakeholders were listed. Some stakeholder such as puffed 
rice owners, owners associations and workers were consulted to list the stakeholder. After the list 
was prepared. 
Check the stakeholder list: The owners, workers, owners association and the community were 

approached to check if any stakeholders were missed out. 
Approach each stakeholder: After the list of stakeholders was finalised. each and every 
stakeholder identified was approached. 
Plan for approaching stakeholders: An immediate strategic plan was quickly prepared for 
approaching these stakeholders. 
Interview of stakeholder: Informal interviews were carried out with these stakeholders. Wherever 
the stakeholders are a group, care was taken to have the right representation from that particular 
group or have more than one representation of the particular group. 
Assessing the level of importance of the stakeholders: The interviews captured the interests of the 
stakeholders in the particular project their level of importance in this project. Thus, the 
importance of the particular stakeholder in the project was assessed by the study team. 

Interest of the stakeholder. As per the level of interest expressed by the particular stakeholder it 
was noted and presented in the stakeholder analysis result. 
Stakeholder involvement strategy: From the above analysis strategies for involving these 

stakeholders in the next phase of the project was planned with due consultation with the 

particular stakeholder. 
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SAMPLE SELECTION PROTOCOL 

Since this study is short term on a pilot scale for the development of the full proposal we 
decided to take a small sample of 4o houses and io puffed rice units. These households are 
selected on judgemental basis covering all the geographical boundary of the puffed rice 
block. io puffed rice units are selected using sample grid approach covering geographically 
the whole region. 

Development of tools 
Household survey 
Individual survey 
Puffed rice workers survey 
These tools are developed using knowledge from RRA and the reconnaissance visit and 
these were piloted before the survey. 

Execution of the survey 
The questionnaires were finalised after piloting in the region and the translated versions (in 
local language) were used to train the data enumerators. io enumerators were recruited for 
the study and were trained to canvass the questionnaire in the local language. TERI and the 
local NGOs were involved in the execution of the survey. Each household survey took 
around 15 minutes. Responses from the community were excellent. Informed consent 
(verbal) was taken from the head of the household before start of the survey. 

Post survey 
Precoded data were entered in excel sheets and are now under process of cleaning 

i.b Information collected from the participatory exercise of hamlets within the wards. 
Data Area 

Total households 

Approx 

Immigrants 

Out-migrant 

Occupation Structure 

Mandakki (apprx %) 

Other industries 

Labourers 

Beedi rolling 

Service sector 

Livelihood source for women 

Main Religion 

Village Amenities 

Type of toilets in the region 

Water facility 

Main Fuel used 

Nearest Bus stand 

No. of Hospital 

No. of Schools 

No. of Anganwadis 

No. of SHGs 

Main problems in the region 



Annexure i. b, Open interviews/Discussions with Manufacturers 

What is the size of your unit? 
How long has this unit been functioning? 
When did the activity start in the region? 
How many such units are there in the region? 
What is the Initial investment for an individual unit? (details of investment) 
Have you availed any Bank loans? 
Where do you sell the Mandakki? 
What price is Mandakki sold? 

What is your monthly income / profit? 
What type of fuel is used? 

What quantity of each of the fuel is used? 

Is there any seasonal variation in the type of fuel used? 

Do you use any tyres? If yes what quantity per day/month? 
How many hours does the production continue? 
What kind of stove is used? 

Is there a change in the manufacturing process in the past to years? 
a. If yes, what is the change? 

17. Do you have any ventilation? Interviewee to observe 
18. How many male workers do you have? 
19. What kind of job do they do? 
20. How many female workers do you have? 
21. What type of work do the female workers do? 
22. As a manufacturer, what are the problems faced in the sector? 
23. Do you face any specific technical problems? 
24. Do you think there can be a solution for this problem? 
25. Are you ready to adopt a different technology? 
26. What do you think is the future of the activity? 

i. c, Open interviews/ Discussions with Workers of the units 
i. What is the size of Mandakki unit that you are working for? 
2. Since how many years are you working her? 
3. How long is this unit functioning? 
4. When did the activity start in the region? 
5. What is your daily wages? 
6. What is your family's total income? 
7. Are you satisfied with the wages? 
8. How many members of your family work here? 
9. What are the other job opportunities available here? 
lo. How far is your house from the unit? 
11. Do you face any problems at work? What kind of problems? 
12. Are you satisfied with the work environment? Why? 
13. What type of fuel is used in the unit? 
14. What quantity of each of the fuel is used? 
15. Is there any seasonal variation in the type of fuel used? 
16. Do you use any tyres? If yes what quantity per day/month? 
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17. How many hours do you work? 
i8. What are the various activities carried out in the unit? 
i9. Do you have any ventilation? What type of ventilation do you have? 
20. How many workers are there in the unit? 
21. How many are male workers? 
22. What kind of job do the male workers do? 
23. How many female workers are employed here? 
24. What type of work do the female workers do? 
25. Do you have any health problems? Specify what kind -of problems? 
26. Do any of your co-workers have any health problems? Specify type of problem, sex 

and age 
27. Do any of your family members have any health problems? Specify the disease and 

age and sex of members 
28. Is there any problem related to the Mandakki units in the region? If yes, What? 
29. What solution can you suggest for the above problem? 

Open inter views in the governance section 

i. Which agencies do you approach prior to setting up your unit? Or what are the 
procedures followed in setting up a puffed rice unit? 

Response at these offices 

Track the procedure 

2. Do you have to report to any agency / authority while carrying out your operations from 
time to time? 

If yes, which are these? 
For what purpose do you have to report these agencies? 

Do you face any problem while reporting to the government agency? 

3. How would you rate the performance of the following agencies? And why? 

Municipality 

In maintaining hygine 
Regular inspections 
Granting of NOC/ licence 

Pollution control board 
Regular inspections 
Enforcement to adhere to rules 

PWD 
Supply of water 

Electricity dept 



Supply of electricity 
Cost of electricity 

Town and County Planning/ Davangare Development Authority 
Licence and planning 

Mundakki association 
Bargaining with the government to meet the demands of the association. 
What have these demands been? 
Were they successful? Why? 

Police 
Enforcement for use of banned substances 

4. Is there any insurance scheme initiated by the municipality? 

5. Is there any labour union? 
How are problems relating to work voiced to owners? 
Is the labour dept involved? 

6. Is there any safety standards to be met? Who is in charge for the same? 

Some of the questions to guide the interviews with the government agencies 
are follows. Questions will be fine tuned to address the relevant government 
agency- 

i. How is your agency connected with puffed rice units? 
Licence/ permission 

i. What is the procedure that needs to be followed? 
ii. How many units have obtained these licenses? 

a. Is there any data on the same? 
b. If not, why have they not obtained the license? 

2. Is there a regular monitoring of these units in terms of 
Pollution levels of air 
Labour laws 

Safety standards 
Quality and hygiene 
Financial 

3. Would you say that your organisation is doing all that it can or is there a gap 
between what can be done and what needs to be done? If this is the case why is it 
so? 

Do you lack manpower? 
Do you lack funds? 
Unclear jurisdiction? 
Political pressure? 
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7.2 Participatory Exercises carried out in the region 

Daily Routine 
Daily Routine with women 
Morning wake up: 5 o clock 
6-8 Cooking: breakfast, preparing children for school 
8-10: Cleaning utensils 
lo: Breakfast 
10-12: Cleaning clothes 
12-1: Other household work, Beedi rolling 
1-1.30: Lunch 
1.30- 4: Sleep (Beedi rolling) 
5 o Clock: Namaz 
5-6: Cleaning 
6-8: Cooking 
8-10: TV 
lo: Dinner 
lo-ii:-cleaning utensils 
ii: Sleep 

Daily routine with Men 
Puffed rice worker 

6- Wake up 
6-6.30- Say Namaz (Optional) 
6.30 - Tea 

7-9 - dry rice in the sun 

9-3; -Puffing 
3- Lunch (come home) 
4- Go back to the Roaster 

4 - 73o Paddy Roasting and hulling and then keep the rice ready 
7.30 - Have bath 
8- Come home 
8.20- Have dinner 
9-10 - Watch TV 
l o - Sleep 

Daily routine with an Auto Driver 

6-6.30- Wake up) 
6.30-7 - Say Namaz (Optional 
7: Go for work 
3 or 4 - Come back home 
4- Lunch 
5.30- Tea 

5.30-6 Namaz 
7.30 - Have bath 
9.00- Have dinner 



to - Sleep 

Problem Tree 
Problem ranking exercise was carried out in various wards of the study area. 

Table i. Problem ranking in Basha Nagar 

Problem rank ing in the vill 

2 

age 

3 4 5 

Bad Roads 

Drainage 

Toilets * 

Electricity 

Solid waste 
disposl 

Table 2. Problem ranking in Hegde Nagar 

Problem ranking in the village 

1 2 3 4 5 

No toilet 

Drainage 

Water 

Table 3. Problem ranking in Parvathamma Nagar 

Probiern ranking in the village 

2 3 4 5 

Bad Roads 

Drainage 

Water 

Electricity 

Table 4. Problem ranking in Mandakki Layout 

Problem 

2 3 4 5 

Drainage 

Water 
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Table 5. Problem ranking carried out in Beedi layout 

Problem ranking in the village 

2 3 4 5 

Pollution 
from Bhattis 

Slums 

Drainage 

Table 6. Problem ranking carried out in KarlMarx Nagar 

Problem ranking in the village 

2 3 4 5 

Water 

Drainage 

Toilets 

Roads 

Table 7. Problem ranking in Siddarameshwar Nagar 

Problem ranking in the village 

2 3 4 5 

Water 

Drainage " 

Toilets 

Street lights 

Disease Matrix in the wards 
Table 8. Disease Matrix in Beedi Nagar 

Cold/Cough Dysentery Eye Problems Joint pain Resp Problems 

Frequency Only in rainy Summer Throughout Throughout Summer and the 
season the year the year year through 

Incidence Very high high low Very High High 
Impact on Few days - No work days No work days lost 
work lost lost 

use Rains Water, Dust pollution Too much Dust, Poor 
Unhygienic Smoke hard work sanitation lack of 
conditions Nutrition Cleanliness 

problems 
Treatment Doctors Doctors No major Take Pain Private doctors 

killers 
Age (when Children Children After 20 -25 From 18 year 40 years and 
max infected) years and above above 



Table 9. Disease matrix in Devraj Colony 

Cold! Cough Joint Pain Problems with Eye 

Most Frequent during Rains/Winter All season All season 

Incidence in this ward Very high less Medium 

Cause Rains / Unhygienic 

condition 

Age/ hard work Don't know 

Age of infected All 

More often in Children! 

Older population 

Older population Old people 

Treatment Doctors nothing nothing 

Table io. Disease matrix in Basha Nagar 

Fever Body ache Cough! Cold Diarrhoea Skin Problems 

Most Frequent Rains All season Rains/ winter Rains Winter 

during 

Incidence in this High Medium Very high high medium 

ward 

Cause rains Hard work Drainage Flies, Don't know 

faciMies/ Raft Drainage 

Age of infected All age Older Children All Children 

population population 

Treatment Doctor Take medicines Doctor Doctor Doctor 

from pharmacy 

Table ii. Disease matrix Hegde Nagar 

Fever Body ache Respiratory probs Head aches 

Most Frequent during Rains All season winter All seasons 

Incidence in this ward High Moderate Moderate Moderate 

Cause rains Hard work Dust 

Age of infected AN age Older population ChildrenI older 

population 

Elders above 20 

and women 

Treatment DOctor Pain killers Doctor Doctors 
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Table 12. Karl Marx Nagar 

Cold/ Cough Joint Pain Fever 

Most Frequent during Rains All season Rains 

Incidence in this ward Very high Medium High 

Cause Rains / Unhygienic 

condition 

Age/ hard work Don't know 

Age of infected Mainly children Older population All age 

Treatment Doctors nothing Doctors 

Table 13. Disease matrix in Parvathamma Nagar 

Cold/ Cough Fever Respiratory problems 

Most Frequent Rains/Winter rains All seasons 

during 

Incidence in this Very high high Moderate 

ward 

Cause Rains / Unhygienic Rains ! Dust 

condition Unhygienic 

condition 

Age of infected Majority Children All age All age 

Treatment Doctors Doctors Doctors 

Table 14. Disease matrix in Mandakld Layout 

Cold/Cough Fever Body ache Skin Problems Eye Problems Respiratory 

probs 

Most Rains Rains All season Winter/Summer All Summer/Winter 

Frequent seasons 

during 

Incidence Very High High High Moderate Low moderate 

in this 

ward 

Age of Mostly All age Older All age Older Older population 

infected children population population (above 40) 

After 25 after 40 

years yrs 

Impact on - 2-3 Does not effect Nil Nil Cannot work if severe 
work working work but later 

days on cannot take 



up hard work 

Cause Unhygienic rains Heavy work Don't know Don't know Dust 

conditions 

Bad water 

Treatment Doctors Doctor Take Doctor Nothing Doctors 
medicines from 

pharmacy 

Diet Matrix 
Table 15.. Diet matrix 

Food type Frequency of Consumption 

Rice/ Jowar/Wheat/Ragi Daily 

Dal Daily 

Meat Weekly 

Fish Once a month 

Eggs Once a week 

Vegetables Once a week 

Milk In tea once a day 
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Fig. 1 Institutional Mapping - The main institutions and their respective role in 
the sector 

Money lender 
Provide loans 

Suppliers 
Supply wood shavings, 
Saw dust, 
Paddy, Fuel 
Tyres, local vendors supply 
bags 

Sales Men 

District 
Commissioner 
Infrastructure 
Passes order 
Works in 
association with 
the pollution 

Health Dept. 

Banks 
Loans 

Municipality 
Water supply 
Waste dumps 

Association of 
naffed are 

Local MLA 
All political 

Town & Country 
Planning Land 

Counsellor 

NGOs 
Fdnrate the children 

Davangere Mandakki 
Uthpadaka Sangha 
Supply rice, Provide 
loans 



Table i6. Access to resources in the wards of the study area 

Data Basha Nagar Hegde Parvathamma Mandakki Beedi layout Karl Marx Devraj Sidhrameshwar 

Nagar Nagar layout Nagar Colony 

Total 1000 300 300-400 180 500 300 200 approx 300-500 

households 

Type of 25% out in the No 90% have own Public toilets 50% have own No toilets 50% No toilets 

toilets bushes. 75% toilets Rest open exists but toilets. Rest go private 

own toilets (100% not used as outside toilets 

hhs) no water 50% open 

Water 4 public taps. More than 15 Generally Public water Public water Public No water have to go 

facility Few private public taps Buy water supply supply (raps taps. to other wards 

taps in house or fetch from are outside) 10% within 

other houses 

hamlets 

Main Bad roads 1. No 1. Acute water 1. Water Pollution from 1.Drainage, No roads No. drainage 

problems as 2.Electricity- drainage shortage shortage Bhattis 2.Toilets Drainage No toilets 

perceived irregular supply 2.Roads 2. No 2.Slums -very 3.No water Electricity- No water 

by the No proper bus 3,Drainage schools dirty Drainage irregular No street lights 

people facility 4.Electricity- 3.Bad 3.No Drainage Roads supply 

Drainage irregular supply drainage Bad quality of Drinking 

Waste Disposal water water quality 

- all throw in is bad 

the drainage 

Table 17. Percentage of respondents from community reporting illness 

Total Males Females 

Reporting illness 96 99 92 

Respiratory 71 75 66 

Cardio Vascular 24 28 19 

Eye related 63 67 59 

Ears 24 25 24 

Nasal 77 78 75 

Throat 26 28 24 

Skin irritation 36 40 33 

Gastrointestinal 37 40 33 

Musculcskeletal 36 35 38 

Source: TERI Survey 05 results 
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Table 18. Respondents (no. of workers surveyed) reporting illness 

Total Males Females 

Reportirig illness 40(100%) 39 1 

Respiratory 38 37 1 

Cardio Vascular 4 3 1 

Eye related 12 11 1 

Ears 1 1 

Nasal 35 34 1 

Throat 2 1 1 

Skin irritation 9 9 

Gastrointestinal 8 8 

Musculoskeletal 28 27 1 

Source: TERI Survey 05 results 
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I 
ANNEXURE 9 PROPOSED TECHNICAL INTERVENTIONS 

Extensive discussions were held with all the stakeholders and the interventions that have 

been identified for possible implementation in the puffed rice units are: 

i. Elimination of usage of low grade fuels (tyre) 
2. Improvement in the Oven feeding system 
3. Improved dust arrestor for existing ovens (end of pipe treatment) 
4. Heat recovery system in existing ovens 5-Alternate fuels such as sugar cane trash 
5. Change of technology (shift from oven to bio-mass gasifier). 

In addition to these interventions, possibilities exist to improve the quality of the produce 
(puffed rice) through improvement in the heating media (sand) and altering the process 

steps. These also will be studied. Some of the above interventions have already been pilot 
tested as part of another TERI's ongoing project in a different location. The experiences 
gained from this project would be adopted in the Puffed Rice duster at Davangere. 

Brief details of the above suggested interventions are given below: 

1. Elimination of usage of used automobile tyres: 
Almost all the units in this cluster use old tyres as fuel because it is cheaply available in the 
market. Most of the units resort to usage of such low fuels because other operating expenses 

in terms of raw material cost and labour expenses are not flexible for the unit owners..These 
are dependent on prevailing market conditions and hence unit owners try to play with 
flexible fuel expenses as to control their operating expenditure even though most of them 
are aware of the pollution burning such fuels. 

In the pilot phase the project team detailed out the ill effects of low grade fuels and the unit 
owners were in favour of shifting to good quality fuels but expressed concerns over their 
escalation of running costs. The project team will work towards complete elimination of 
usage of such of such old tyres as fuels through awareness programmes, and suitable 
technical interventions. 

2. Improvement in the Oven feeding system: 
In the existing set-up, manual feeding of fuel is done. Each unit employs one person 
designated as fuel feeder to carry out the job. The fuel feeder has to feed the fuel using his 
bare hands (without any equipment) gradually for puffing operation. During the feeding, 
his hands are exposed to extreme heat in the oven. A photograph of manual feeding and the 
condition of bare hands of one of the fuel feeder after working for few years in the cluster is 
shown Annexure 4 

To overcome this problem, TERI proposes to design a simple low cost technology that can 
be easily fitted to the existing oven. The device has a provision of proportional fuel feed 
rate. The advantages of this simple fuel feeding device would ensure steady conditions 
inside the furnace through uniform feed of fuel and lower heat exposures to the worker. 
Form the unit owner's point of view one more advantage is that fuel feeder's job can be 
eliminated thus saving on operating expenses. However this device would require initial 
investment and its suitability to different types of fuels need to be established. 
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3.Heat recovery system (HRS) in existing Oven 
To recover the heat energy of the flue gas, it has been proposed to install heat recovery 
system. The HRS works like a shell and tube heat exchanger. TERI has installed this HRS 
in some other cluster and conducted few trails and observed that entire heat requirement 
for the soaking can be met by recovering the flue gas heat during puffing. With HRS, 
soaking oven will be redundant. The benefits of HRS are i. Reduction in fuel consumption 
for soaking (approx.5o Kg/d) 2.Pollution reduction since it reduces the quantum of fuel 
burned 3. Less heat radiation in the unit 4. The time required for heating 300 Litres of 
water from room temp to 8oC is 5o%less (8o min.) than that of heating it separately (16o 
min.). 5. Reduced labour work. 6. Attractive pay back period for the owner (less than 6 
months). 

4. Improved dust arrestor for existing ovens 
This is an end of pipe treatment and the dust arrestor in the form of cyclone separator will 
be attached to the chimneys of ovens where puffing takes place. As part of the work in the 
puffed rice cluster elsewhere, TERI had already developed and installed these dust arrestors 
in couple of units. Similar dust arrestors would be installed in this cluster in selected units. 

5. Alternate fuels such as sugarcane trash 
In the Davanagere region due to the presence of sugar mills, sugarcane crop is grown. 
Before the harvesting, the farmers normally burn the unwanted and leftover leaves of the 
crop. 
The waste from the sugar cane crop could be used as a fuel in the Puffed Rice units. The 
resulting ash is also rich source of nutrients and if generated in huge quantities, collectively 
it can be sold. The only cost that is involved in using this fuel is transportation. The 
disadvantage of this fuel is its seasonal availability. 

6. Gasifier based improved Oven 
TERI has already developed down draft gasifier which have been tested in field trails in 
another cluster and found to be satisfactory. The gasifier based improved oven offers 
significant reduction in particulate and CO emissions and hence improves working 
conditions in terms of indoor smoke. The Government authorities are in favour of this 
technology to be adopted by the Puffed Rice units in Davangere. The economic viability of 
adoption of this technology in the Puffed Rice units has to be studied. 




