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SUMMARY 
 
 

This Document presents the standard procedure for conducting demographic and 

epidemiological studies for nuclear facilities. These studies are required to be carried out 

to prepare baseline data, the impact of the facility and the risk factors for the population 

residing in the vicinity of facility. This document includes the basic elements of this type 

surveys, their methodologies and the statistical analysis of the data collected during 

demographic and epidemiological surveillance. 
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Protocol for Demographic and Epidemiological Survey 
to be carried out for nuclear facilities 

 
 
Scope of the Document 
 
The scope of this document is to provide standard procedures (Protocol) to be followed 
for conducting Demographic and Epidemiological studies for nuclear facilities at 
different timings.  These studies are carried out to prepare baseline data, the impact of the 
facility and the risk factors for the population near these facilities.  These studies should 
provide a key tool for the assessment of risk from the facility to the population and in 
particular radiological risk.  The document is prepared in three chapters, one giving 
protocol for demographic survey and another for epidemiological survey. The third 
chapter gives the statistical analysis of the data collected during epidemiological and 
demographic survey. 
 
 
CHAPTER 1 : STANDARD PROTOCOL FOR DEMOGRAPHIC STUDIES AT  
                        NUCLEAR FACILITIES 
 
1.1 INTRODUCTION 
 
Effective management of nuclear facilities requires sound knowledge of the socio-
economic and demographic characteristics surrounding the nuclear facilities.  It is 
important that the social and economic well being of population around nuclear facilities 
should be taken into consideration while making management decisions. A 
comprehensive and thorough understanding of the social, cultural, demographic and 
economic situation around nuclear facilities is required to create positive impact on the 
nearby communities.  A demographic survey is recommended as base line information 
during site selection.  Further the demographic data are essential to evaluate the impact of 
the facility on the public during construction and operational phase.   
 
The objective of this report is to provide guidelines for collection of demographic, health 
status and socio-economic information of the communities near nuclear facilities.  Also 
this document tries to identify social and demographic indicators which need to be 
monitored regularly for effective management and procedures of data collection for 
estimation of these indicators. 
 
1.2 SOCIO-ECONOMIC AND DEMOGRAPHIC CHARACTERISTICS AND 

INDICATORS 
 
The salient features related to identification and monitoring socio-economic and 
demographic characteristics are well documented in Food & Agricultural Organisation 
Study (Villareal, 2004).  The study indicates the developmental activities affecting 
practically all components of social and economic life, from a macro perspective down to 
the community level and ultimately the family and individual units.  The system of 
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interactions in the developmental activities provide the context for examining changes in 
socio-economic and demographic characteristics.  This section focuses on identifying and 
monitoring socio-economic and demographic indicators of communities near nuclear 
facilities. 
 
1.2.1 Project management and planning process for demographic study 
 
Demographic study involves the following steps 
 

1. Development of area profile 
2. Compilation of database on project indicators and planning 
3. Design and implementation of action plans 
4. Monitoring and evaluation 

 
The first two steps will provide baseline information to design and implement the action 
plan.  The next two steps monitor and evaluate effectiveness of implementation of action 
plans. 
 
The development of area profile gives general overall assessment of the region covering 
environment, socio-economic factors as followed. 
 
• Environmental assessment – involves the identification and classification of habitats 

and resources found in the surrounding areas of the facility; 
• Socio-economic/demographic/cultural assessment – involves the gathering of 

information on demographic and other socioeconomic and cultural factors; 
• Governance – involves understanding the institutional arrangements prevailing in the 

study area; and 
• Resource use – involves consideration of the existing resource base in the area. 
 
To generate detailed information of the socio-economic and demographic characteristics 
one needs to identify the indicators for these characteristics.  The indicators are data or 
statistics that describe a person, a place or an event and changes in them. These indicators 
will track the progress of the activities towards the achievement of objectives and are 
therefore important in guiding management decisions. 
 
The indicators that are suitable for the regions around nuclear facilities and most 
appropriate to measure progress have been identified.  These indicators are relevant, 
simple and measurable.  The indicators in this report are selected with the objective to 
study the socio-economic and demographic profile near nuclear facilities.  For monitoring 
the socio-economic and demographic changes the indicators identified for the present 
study are given in Table 1. 
 
1.2.2 Data collection 
 
After identification of indicators, the process of data collection begins.  Different 
methodologies may be used for primary data collection at the house hold   and  individual 
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Table 1 : Indicators for Monitoring Socio-economic and Demographic 
Characteristics 

 
S.No. Indicator Source of Data 
Fertility 

1 Crude Birth Rate Census 
2. Age-Specific Fertility rate Door to Door 

Mortality 
3 Crude death rate Census 
4 Life Expectancy at birth Census 
5 Infant mortality rate Census 
6 Child (under 5 yrs old) mortality rate (male and 

female) 
Outside Agency 
Statistics dept. 

7 Maternal Mortality rate Door to door 
8 Percent deaths due to 1st/2nd/3rd leading cause of 

death 
Door to Door 

Migration 
9 In migration rate / Out migration rate Door to door 

Population Size 
10 Population Growth rate Census 

Population Structure 
11 Sex Ratio Census 
12 Median Age Population Census 
13 Percent Population aged under 15, 15-64 and > 65 

yrs 
Census 

14 Percent female population aged 15-49 years Census 
Household Characteristics 

15 Growth rate Door to Door 
16 Average household size Door to door 
17 Percent of household by Sex of head Door to door 
18 Percent of household by composition of 

household members 
Door to door 

Macoeconomics and Financing 
19 Local Government Income by Source Municipality 
20 Local Government expenditure by function (by 

basic social services for gender development) 
Municipality 

21 Consumer Price Index (all items) Municipality 
22 Average annual inflation rate Municipality 
23 Percent of expenditure on food and non-food 

items 
Door to Door 

Labor & Employment 
24 Labor force participation rate Door to door 
25 Level and percent of employment by sector 

(agriculture, fishery, forestry, industry, services; 
both sexes) 

Door to door 
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Table 1 contd… 
S.No. Indicator Source of data 

26 Level and percent of employment by class of 
worker, wage and salary  

Door to door 

27 Percentage of working children by age (both 
sexes) 

Door to door 

Agriculture and Fishery 
28 Percent of agricultural land to total land area Revenue/agricultural 

department 
29 Agricultural land area per farm worker, per farm 

per capita 
Revenue/agricultural 

department 
30 Percent ratio of irrigated land to total potential 

irrigable land 
Revenue/agricultural 

department 
31 Percentage of local production to national 

production by Type (Cereals, major crops, other 
crops, livestock, fishery) 

Revenue/agricultural 
department 

Industry and Trade 
32 Labour Productivity by Industry Sector Labour office / CLI 

Environment & Natural Resources 
33 Percentage of forests and woodlands to total land 

area 
Statistical Department 

34 Percentage of denuded forest area to total land 
area 

Statistical Department 

Education 
35 Elementary school participation rate Door to door 
36 Elementary Cohort Survival Rate Door to door 
37 Elementary retention rate Door to door 
38 Elementary drop out rate Door to door 

Nutrition 
39 Percentage of Households with adequate energy 

intake 
Door to door 

40 Annual per capita food threshold Door to door 
Health 

41 Population per Midwife Calculations 
42 Population per Nurse Calculations 
43 Population per doctor Calculations 
44 Population – hospital bed ratio Calculations 

Housing 
45 Percentage of households with owned/rented or 

shared house and/or flat 
Door to door 

46 Percentage of households made of durable 
materials 

Door to door 

Water and Sanitation 
47 Percentage of households with sanitary type of 

toilet facilities 
Door to door 



 5

Table 1 contd… 
S.No. Indicator Source of data 

48 Percentage of households with safe main source of 
drinking water 

Door to door 

49 Percentage of households with sanitary type of garbage 
disposal 

Door to door 

Energy 
50 Percentage of households with electricity connection Door to door 
51 Energy consumption per capita Calculation 

Transportation 
52 Percentage of paved roads Outside agency 

Communication 
53 Postal density Outside agency 
54 Telephone density Outside agency 
55 Percentage of households with radio/radio 

cassette/Television/Computer 
Door to door 

Employment Status 
56 Unemployment rate (both sexes) Door to door / 

Employment exchange 
Income Status 

57 Average family income Door to door 
58 Percapita Income of family Door to door 

Educational Status 
59 Simple Literacy rate Door to door 
60 Functional literacy rate Door to door 

Nutritional Status 
61 Percentage of Pre-school children who are moderately 

and severely underweight 
Door to door 

62 Percentage of school children who are moderately and 
severely underweight 

Door to door 

63 Percentage of pregnant lactating woman who are 
moderately and severely underweight 

Door to door 

64 Prevalence of Anaemia Iron deficiency Door to door 
65 Prevalence of Vitamin A deficiency Door to door 
66 Prevalence of Goitre Iodine Deficiency Door to door 

Health Status 
67 Percentage of 0-6 months old children with low birth 

weight  
Door to door 

68 Morbidity rate of 1st/2nd/3rd leading cause to mortality Door to door 
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level, depending on the availability of resources.  Survey methods such as censuses and 
sample surveys provide the most reliable information but require large amounts of time, 
money and human resources.  Rapid participatory appraisal approaches requires less 
resource and provide data which can be adequate for a particular planning purpose.  One 
such methodology is the focus group discussion where respondents are convened to 
gather qualitative data, thus covering a representative sample given limited resources.  
The results of the participatory appraisal research can serve as inputs in the design of the 
questionnaire for the household sample survey. 
 
At the household and individual levels, sample household surveys are the most 
appropriate method of obtaining information not available from secondary data sources.  
Depending on the type of information required, the sample may be selected randomly 
from the total population without any prior knowledge of particular characteristics, or 
through stratified random sampling whereby the population is first divided into categories 
on the basis of some predetermined characteristic(s) and a random sample is then taken 
from each category.  In both cases, the sample size must be large enough to provide data 
that is statistically representative of the population. 
 
1.2.3 Questionnaire 
 
The household survey can be carried out by questionnaire given to the head of the 
household or representative.  The household questionnaire collects information on the 
demographic characteristics of the household members and on different aspects of the 
material living conditions and physical environment of the household.  This questionnaire 
also gives more qualitative information on work/occupation, migration, house hold 
facilities, health, food etc.  The household questionnaire is presented in Annex I which 
has been formulated from various questionnaires commonly in use with a view to gather 
information about identified indicators in Table 1. 
 
The questionnaire prepared is divided into various sub categories to collect information 
on the following characteristics 
 

1. Family 
2. Employment 
3. Migration 
4. Household facilities 
5. Facilities in the region 
6. Land related 
7. Family property 
8. Food availability 
9. Health related data 
10. Prolonged diseases/handicap 
11. Changes in the village 
12. Dietary habits 
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The data collected from various agencies and from the household survey in the form of 
questionnaire are processed to evaluate the indicators identified.  Once the indicators are 
evaluated these indicators should be properly validated by comparing with other data 
sources or sample surveys.  After analyzing these indicators one should decide the 
frequency of their collection and also identify the agencies which maintain these 
databases.  The indicators identified also need to be validated in terms of their 
availability, accessibility, use and feasibility of collection. 
 
1.2.4 Procedure for Demographic & Socio-economic Data Collection 
 
In view to obtain the demographic data at a particular site, a set of information (as listed 
in the attached questionnaire – Annex I) is required to be collected from the persons 
residing in the surroundings of the plant. 
 
To start the demographic survey, the following preparatory work is required to be 
completed 
 

1. Selection of site for the demography survey 
2. Identification of team of persons who will carry out the survey 
3. Area around the site required to be surveyed 
4. Which are the villages considered for survey and frequency of survey if periodical 

data is required 
5. Who will keep and upkeep the record of surveyed data and their statistical 

analysis for meaningful conclusions. 
6. Submission of final total report on demographic studies conducted at the subject 

site to appropriate authorities.   
 
Once the site for demographic survey is decided, the project for carrying out the survey 
may be assigned to a suitable agency (University, NGO, Institute etc.) as it is a field 
intensive work.  On assigning the project, the project team personnel must be explained 
about the basic objectives and outcomes of the project. 
 
They should be made conversant about each and every element of the demographic 
information which is going to be collected in the form of a questionnaire. 
 
Before commencing the door to door survey it is preferred to collect the required data 
from the available agencies (Census, Municipality etc.) as it is a field intensive work.  
Then the team members are required to visit door to door and interact with the village 
personnel to obtain desired information on the subject items.  The team personnel are 
required to give / and collect the duly filled questionnaire from the residents in the 
vicinity of the site. 
 
What area around the site, which are the villages and who are the residents required to be 
surveyed?  In this context the ongoing policy of considering 32 km around the site is 
appropriate for conducting the demographic survey.  The 32 km area is divided into sub 
areas falling with 0-2, 2-5, 5-10, 10-16 and 16-32 from the site.  Each annular area may 
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then be further sub divided into 16 sectors direction wise as followed in meteorological 
studies.  Now for a better statistical approach of data analysis 30% villages falling in each 
sector of the classified annular zone are proposed for carrying out the demographic 
survey.  Furthermore, if the area appeared to be still large for the survey, 30% houses of 
each village may also be considered for the survey purpose.  A decision on the percentage 
of population to be studied can vary from case to case. 
 
As regard with the records keeping the project leader should identify a few team persons 
to arrange the collected information in the desired format.  The project leader and the 
project granting authorities should undertake the statistical analysis of collected 
demographic data with the help of suitable computer codes / softwares to infer the 
meaningful conclusions.  The statistical analysis of the data collected is discussed in 
chapter 3. 
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CHAPTER 2: STANDARD PROTOCOL FOR EPIDEMIOLOGICAL STUDIES AT 
                       NUCLEAR FACILITIES  
   
2.1 INTRODUCTION    
 
The word epidemiology is meant by the phrase "Studies upon people". A more usual 
definition, however, is the scientific study of disease patterns among populations in time 
and space. Epidemiological investigations are carried out to understand evidence linking 
radiation exposure to the incidence of diseases in a population. They can provide 
estimates of the magnitude of risk related to a particular level of exposure or dose.  
 
2.2 BASIC ELEMENTS OF EPIDEMIOLOGICAL STUDIES 
 
The basic elements of an epidemiological study can be characterized as follows: 
 

1. Formulation of the study question based on hypothesis 
2. Selection of study populations and study samples 
3. Selection of indicators of exposure 
4. Measurement of exposure and disease 
5. Analysis of the relationship between exposure and disease 
6. The statistical significance method should also be identified in the beginning of 

the study. 
7.   The results of the study should be compared with the similar other studies. 

 
2.2.1 Formulation of the study question or hypothesis 
 
The study question must be formulated so that it can be tested using statistical methods. 
This should lead to either ‘null hypothesis’ or ‘alternate hypothesis’. 
 
The null hypothesis states that observed differences are due to sampling errors. Stated in 
the null form, the propositions are refutable and can be assessed using statistical tests. 
 
2.2.2 Selection of Study Populations 
 
A study population exposed (to the factor of interest) and a control population (not 
exposed to the factor of interest) need to be selected (except in a prospective cohort study 
where a single cohort is studied and analysis is on exposure status). A sample from the 
exposed and control populations needs to be selected to be as similar as possible in all 
factors other than the factor of interest e.g. socio-economic status, and other risk factors 
for the disease outcome of interest. The choices of study population will depend on the 
type of epidemiological study selected. 
 
2.2.3 Selection of indicators of exposure 
 
The quality of the system to which the population is exposed needs to be measured. 
Indicators should be selected that are appropriate to the system of interest. Where the 
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density of an indicator does not accurately reflect the relative density of the underlying 
effects, then it is not a valid indicator for that purpose.  
 
2.2.4 Measurements of exposure and disease status 
 
In the study population measurements of exposure and disease status need to be made 
while minimizing the various types of error that can occur. Where errors occur, this is 
called information bias and results in misclassification. It is preferable to measure 
exposure at an individual level, but in many studies, exposure status is measured at a 
group level, which can give rise to misclassification of exposure for the individual. 
 
Where the misclassification does not depend on disease status, then this is called non-
differential misclassification, and the bias would be towards the null, making it more 
difficult to detect true association between exposure and disease. 
 
2.2.5 Analysis of the relationship between exposure and disease 
 
The basic measure of disease frequency in each population is described by using the 
prevalence rate (which is the proportion of the population that has the disease at a 
specific point in time) or the incidence rate (the number of new cases of disease per unit 
of person-time). Measuring the difference between disease frequencies in the exposed 
and control populations is usually done using a relative measure. The relative risk (RR) 
estimates the magnitude of an association between exposure and disease. It indicates the 
likelihood of developing the disease in the exposed group relative to those who are not 
exposed. If the disease is rare the odds ratio will approximate to the relative risk. The 
odds ratio (OR) is the ratio of the odds of exposure among the cases to the odds in favour 
of exposure among the controls. In the expression of dose-response relationship response 
is defined as the proportion of the exposed group that develops a specific effect in 
comparison to the control group. Such information is very important in the setting of 
guideline levels where the guideline can be set at the level at which a response first 
occurs, or can be at a level that is deemed 'acceptable' 
 
2.2.6 Evaluation of the role of chance and bias 
 
The first is hypothesis testing, or performing a test of statistical significance to determine 
the probability that chance can explain the observed results. the role of chance is assessed 
by calculating the P-value – if this is low, it is unlikely that the observed results would 
have been caused by chance alone, and if it is high, it is more likely that they are due to 
chance. Although arbitrary in nature, it is usual to choose either 0.05 (5%) or 0.01 (1%) 
as significance values for testing the null hypothesis. The P-value reflects both the size of 
the sample and the magnitude of the effect, e.g. P-values can be above the level of 
significance where the sample is too small to detect a significant effect. The second 
component is the estimation of the confidence interval. This indicates the range within 
which the true estimate of effect is likely to lie thus reflecting the precision of the point 
estimate of effect. 
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Bias is any systematic error that results in an incorrect estimate of the association 
between exposure and disease. The main types of bias include selection bias, information 
bias, recall bias, and confounding.  
 
Out of all the main important component is Confounding errors that occur when the 
relationship between the exposure and disease is attributable (partly or wholly) to the 
effect of another risk factor, i.e., the confounder.  
 
2.2.7 Assessment of study 
 
The present study should be assessed by comparison with similar other studies carried out 
nationally or internationally for having a better performance indicators. 
 
2.3   TYPES OF STUDY 
 
There are three broad types of epidemiological study design. These are: 
 

a) descriptive studies 
b) analytical or observational studies 
c) experimental or intervention studies 

 
As per the scope of present document analytical studies are considered.  These are further 
categorized into following classes  with respect to the present objective: 
 

i) Cohort studies 
ii) Case-Control studies   

 
2.3.1 Cohort Studies 
 
In a cohort study the population under investigation consists of individuals who are at 
risk of developing a specific disease or health outcome. These individuals will then be 
observed for a period of time in order to measure the frequency of occurrence of the 
disease among those exposed to the suspected causal agent as compared to those not 
exposed. Cohort studies are useful for the study of relatively common outcomes and for 
the study of relatively rare exposures.  Careful classification of exposures and outcome is 
needed, as is the measurement and control for confounding factors.  
 
The disadvantages are that the studies are often complex and difficult to manage, the time 
span is often at least a year and the studies can therefore be expensive.  
 
2.3.2 Case-Control Studies  
 
Case-Control studies examine the association between exposure and a health outcome by 
comparing individuals already ill with the disease of interest and a control group who are 
a sample of the same population from which the cases were identified. The advantages of 
case-control studies are that they require smaller sample sizes, fewer resources, require 
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less time and less money, and sometimes are the only way to study rare diseases. The 
difficulties are in appropriate study design to minimize bias, including the selection of 
appropriate controls and the control of confounding variables and minimizing recall bias.  
 
2.3.3 Early Planning 
 
The success of data collection requires careful preparation. Every survey should be 
reasonably sure to give an adequate answer to at least one specific question. This initial 
planning requires some idea of the final analysis; and it may be useful at the outset to 
outline the key tables for the final report, and to consider the numbers of cases expected 
in their major cells. 
 
Before planning the detail of a study, it is wise to carry out a library search of the relevant 
background publications. Occasionally this may show the answer to the study question 
without any need for further data collection; or it may uncover useful sources of 
published information, such as the registrar general's mortality and cancer registry 
reports, which can form the basis of an analysis without the requirement for an expensive 
and time consuming field survey. Even when survey work remains necessary, experience 
in earlier related investigations may guide the design or indicate pitfalls to be avoided. 
 
2.3.4 Information abstracted from existing records 
 
Sometimes adequately standardized information is already available from existing 
records. When existing records are exploited, the required information is normally 
abstracted on to a specially designed form or even direct on to a portable computer.  
 
The design of the abstraction form or of the computer program for inputting data should 
take into account the layout of the source material. Having to flick repeatedly backwards 
and forwards through the source record is not only tedious and time consuming, but may 
also increase the chance of error.  
 
Each abstracted record should be identified by a serial number, and should include 
sufficient information to permit easy access back to the source material for checking and 
to obtain an additional data if required.  
 
When data are not abstracted direct on to computer, later transfer to computer will often 
be facilitated by numerical coding, in which case coding boxes can be provided on the 
right hand side of the abstraction form. 
 
Some items of data (for example, date of birth) can easily be written direct into coding 
boxes. Others, such as occupation, may need to be recorded in words and coded later as a 
separate exercise. 
 
To minimize the chance of error, any reformulation of numerical data should be carried 
out by computer after date entry, and not as a part of the abstraction process. When 
coding data, allowance must be made for the possibility of missing information. 
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2.4   METHODOLOGY OF DATA COLLECTION  
 

2.4.1 Sample Size  
 
Sample size can be decided by carrying out a preliminary study. The purpose of the study 
has first to be formulated in precise statistical terms. If the aim is to estimate prevalence, 
then sample size will depend on the required accuracy of that estimate. Sampling error is 
proportionally greater for less common conditions; that is to say, to achieve the same 
level of confidence requires a larger sample if prevalence is low. 
 
Standard techniques should have to be followed for calculating sizes required for 
estimating with specified precision, the mean value of a variable, or for identifying a 
given difference in prevalence or mean values between two populations. 
 
When the study sample is selected from a larger study population, statistical inference 
will be more rigorous if the skeleton process is random, or effectively random; that is to 
say, if each individual in the study population has a known non-zero probability of 
selection. To achieve this census or listing of the study population is first required. In a 
survey of adults in a hospital district the electoral register will probably serve. In an 
occupational group the payroll is invariably complete, and in a school there are class of 
registers. In general practice there is an age-sex register.  
 
2.4.2 Sampling Methods 
 
To choose a simple random sample the listed people are numbered serially. Numbers 
within the appropriate range are then read off from a table or computer generated list of 
random numbers until enough people have been selected. 
 
It may be that an investigator wishes to choose a sample in which certain subgroups are 
relatively overrepresented (particular ages, for instance or high risk categories). To 
achieve this one has to divide the study population into subgroups (strata) and then draw 
a separate random sample from each, while adjusting the various sample sizes to suit the 
investigation's requirements. This is a stratified random sample. 
 
2.5 QUESTIONNAIRES 
 
Epidemiological data are often obtained by means of questionnaires. These may be either 
self administered or administered at interview. Self administered questionnaires are easier 
to standardize because the possibility of systematic differences in interviewing technique 
is avoided.  On the other hand, they are limited by the need to be unambigously 
understood by all subjects. An interviewer may be essential to collect information on 
complex topics. 
 
Good design of questionnaires requires skill. The language used should be clear and 
simple. Two short questions, each covering one point are always better than having one 
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long question covering two points at once. A question that has been used successively in 
a previous study has obvious advantages.  
 
The order of questions should take into account the sensitivities of the person to whom 
they are addressed - it is better to start with "What is your date of birth?” than launch 
straight into "have you ever been treated for gonorrhoea?" – and should be designed to 
facilitate recall.  As a check on the reliability of information, it may sometimes be helpful 
to include overlapping questions. When interviewers are used then the wording with 
which they ask questions should be standardized as far as is compatible with the need to 
obtain useful information. As in abstracting existing records, the forms used to record 
answers to questions should be designed for ease and accuracy of completion and to 
simplify subsequent coding and analysis. A sample questionnaire for performing 
epidemiological study is given in Annex 2.  The statistical analysis pertaining to 
epidemiological data collected is discussed in chapter 3. 
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CHAPTER 3 : STATISTICAL ANALYSIS OF DEMOGRAPHICAL AND 
                        EPIDEMIOLOGICAL SURVEY DATA 

In this section we will introduce some of the simpler statistical techniques which are to be 
used for analysis and interpretation of demographical and epidemiological data. 
However, at this stage, it may be of use to make a few general points about the analysis 
of epidemiological data.  

Look at the data to gain an insight into the problem being studied.   

 If data generated by other investigators are being used, find out as much as possible 
about how the data were generated. This may reveal significant omissions or biases 
in the data which may influence the analysis.  
 Do not ignore anomalies in the data; investigate them. Often such anomalies provide 

valuable clues to a deeper understanding of the problem being investigated.  
 Avoid the temptation to use complicated statistical techniques if the quality of the 

data does not warrant it. Above all, avoid using such techniques to try and establish 
relationships between variables unless you can satisfy yourself that there are valid 
biological reasons for such relationships.  
 Be cautious about making inferences from sampled to target populations. Your own 

experience should normally tell you whether such inferences are valid or not. If any 
inference is made, the populations involved should be clearly defined and the fact 
that an inference is being made clearly stated.  
 When setting out findings, display the data used and the analyses undertaken in a 

simple, clear and concise form. A series of simple tables or graphs is preferable to 
one complicated table or graph. Any limitations in the data presented should be 
clearly stated.  
 Look at the data during the study, not just when it has been completed. This may 

enable the study design to be modified so as to include lines of inquiry which appear 
promising and to disregard those which do not.  

Finally, remember that a "negative" result, i.e. one that does not prove the 
hypothesis, is often as valuable as a "positive" one. Do not be afraid to record 
negative findings. 

3.1  BIASES DUE TO COLLECTING INFORMATION FROM A SELECT 
       POPULATION 
 
3.1.1 Selection Bias 
 
Often the estimates of a health event or outcome are not based on the entire population or 
a random sample of the entire population, but rather are based on a restricted group for 
whom we have data, either because of their willingness to respond to a survey, their 
ability to participate in a program, or because of a convenient opportunity to access data 
for these particular individuals.  
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3.1.2 Survivor Bias 
 
One particular type of selection bias is survivor bias; this is a bias that results from 
obtaining information only from those who have survived to provide it. Survivor bias is 
common in perinatal epidemiology when estimates of pregnancy related risk factors and 
outcomes are based on data for live births rather than on all pregnancies.  
 
3.1.3 Biases Due to Measurement of Information 
 
Often the estimates of any parameter of interest are biased because the information we 
obtained is inaccurate or incomplete. Sometimes we asked individuals to recall or 
documents events that have occurred in the past. This is called as recall bias. Another 
type of measurement bias occurs when we asked individuals to provide information on 
sensitive topics. This information may be under reported or even over reported. 
 
Both statistical and epidemiological biases must be taken into account when choosing an 
appropriate estimate to report. Following section describes the details of the estimation of 
statistical parameters required for drawing any conclusion.  
 

Accuracy = Bias + Reliability 
 

If bias can be removed from the pertinent methodology then accuracy will be simply 
equal to the reliability which is nothing but the precision of the methodology. Precision 
of the methodology is simply equal to the standard error of the specified methodology. 
 
3.2 ESTIMATING POPULATION PARAMETERS 
 
Estimations related to Population parameters are: 
 
 Estimating a Population mean 
 Sample size needed to estimate a population mean 
 Estimating a population proportion or rate from a simple random sample 
 Estimating a rate or proportion from a cluster sample 

Using the data generated from survey, one should calculate the mean weight of a     
sample of certain item randomly selected. Since the items were selected at  random, the 
same data can be used to derive general statements about the population from which the 
sample was drawn.  

Furthermore, statistical methods of analysis cannot remove the uncertainty associated 
with estimation of parameters. Nevertheless, the theory of statistical inference does 
provide us with the means to measure it. For example, we can say  that "we can be 95% 
certain that the true population mean weight lies in the interval 1.3521 to 1.4127 kg" or 
that "we can be 99% sure that the true population mean weight lies in the interval 1.3425 
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to 1.4223 kg". Such statements about a population mean will always be possible provided 
that the information was obtained in a reasonably large random sample - a sample size 
greater than 50 ought to be enough.  

There are four steps involved in the calculation of intervals.  

First, one should calculate the mean value (for e.g. weight) in the sample, which can be 
used as an estimate of the population mean.  

Second, calculate the standard error of the estimated mean using the following rule: 

 

where: n = sample size (150), and f = sampling fraction i.e. the proportion of the total 
population which was sampled, in this case f = 150/4000.  

Example: If  the standard deviation of the sample is 0.1931, then standard error is:  

 

Third, is the decision to be taken that how sure we wish to be that the interval we state 
will actually include the true value. Generally, 90%, 95% or 99% confidence is 
demanded, and the resulting interval is called a 90% (or 95% or 99%) confidence 
interval. There is a special multiplier corresponding to each of these levels of confidence 
as shown in the following Table 2.  

Table 2 : Multipliers to give 90%, 95%, 99%, and 99.9% confidence that a stated 
interval includes the true population mean value 

Confidence 90% 95% 99% 99.9%
Multiplier  1.64 1.96 2.58 3.30 

Fourth, calculate the interval from the formula as:  

Estimated mean ± multiplier x standard error of estimated mean  

Thus, for a 95% confidence interval, we have:  1.3824 ± 1.96 x 0.0155  
        or 1.3824 ± 0.0303.  
                                                               or 1.3824 - 0.0303 to 1.3824 + 0.0303  
                                                              i.e. 1.3521 to 1.4127 kg.  
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To sum up, the four stages in the calculation of a confidence interval for the true value of 
a population mean are:  

a. Calculate an estimated mean of the sample 
b. Calculate the standard error of the estimate  
c. Decide on the level of confidence required  
d. Calculate the interval from the formula: 

3.2.1 Sample Size needed to estimate a population mean 

In order to judge how large a sample will be, it is required to establish a method to 
estimate a population mean with a given precision, at least when random sampling is 
used. The principle of this methodology is demonstrated by working through a 
hypothetical example.  

Example: Suppose one has to estimate the mean consumption of a particular food item 
for a specific population. He tried to estimate the same with a 95% confident and 
prescribed that the estimated mean value will not differ from the true mean value by more 
than 0.02 kg. 

From the previous section we know that, for a simple random sample, we can be 95% 
confident that the true mean value lies inside the interval:  

Sample mean ± 1.96 x standard error of the sample mean 

In other words, we can be 95% sure that the difference between the sample mean and the 
true mean is not greater than 1.96 x SE. In the present example, we require that this 
difference should not be greater than 0.02 kg. 

For a simple random sample, the standard error of the sample mean is:  

 

where, S = standard deviation of the specified variates,  
            n = sample size, and  
            f = fraction of the population being sampled 

We therefore have to solve the following equation for obtaining the sample size, n:  

 

Let 10% pf the population be ignored while sampling, i.e, 90% of the population is 
sampled. So, using the formula given above, sample size is estimated as  
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and we will have to take the largest sample we can afford with the resources available for 
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However, sample size can be calculated using either any one of the following formula, 
depending on the availability of the resource data: 

Approximate formula: 
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d = maximum difference to be tolerated between the sample mean and the true mean, and 

N = total population size 

The multiplier, chosen from Table 2, depends on the level of confidence required to 
ensure that the specification will be met. 

3.2.2 Estimating a population proportion or rate from a simple random sample 

In many ways, estimating a population proportion or rate is similar to estimating a 
population mean. Proportions and rates play a central role in epidemiological 
investigations, and there are one or two rather special pitfalls to avoid in their estimation. 
The following discussion/guideline will be confined to estimate point prevalence (P) and 
attack rate (A).  

Let us first estimate a prevalence whose true value in the whole target population is P. a 
fraction between 0 and 1. For example, suppose that 850 entities (pertinent data) were 
chosen at random and 62 were found to be diseased. The sample prevalence (p), which 
will be used as an estimate of the population prevalence (P), will then be: p= 62/850= 
0.0729  
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The standard error (SE) of this estimated prevalence can be obtained from the formula:  

 

where, n = the sample size, which, in random sampling, is fixed before the sample is   
 taken, and  
 f = fraction of the total population sampled.  

Thus:  

 

Now, if 'f' in the above expression is less than 10%, say, a little information is lost by 
ignoring the factor (1 - f).  Standard error, SE then is 0.0089.  

We can indicate how precise we believe the estimate to be by constructing a confidence 
interval using the multipliers in Table 2. For example, a 95% confidence interval for the 
true prevalence would be given by: 

Estimated prevalence ± 1.96 x standard error of the estimate 

i.e. 0.0729 ± 1.96 x 0.0089  
or   0.0729 ± 0.0174 

Hence, we would be 95% confident that the true prevalence lies between the limits 
0.0555 and 0.0903. If these limits are to 0 far apart for the purpose of the study, the 
sample size is too small. 

The attack rate (A) for a population can be estimated in a similar way.  

For example, suppose that we choose 1500 healthy people at random from a population 
of say, 10000 people and by the end of the observation period, we find that 4 of these 
have suffered the relevant disease. The estimated attack rate (a) would be: 

a = 40/1500 = 0.0267 = 2.6% 

The sampling fraction: 1500/10000 = 0.15, which is just 15%. The standard error of the 
estimate is: 
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If we had ignored the factor (1-f), we would have calculated the standard error to be 
0.042, which supports again that the factor can be safely ignored if less than 10% of the 
total population has been sampled.  

3.3 FORMULATING AND TESTING STATISTICAL HYPOTHESES IN LARGE 
SIZED SAMPLES 

One of the common aims of an epidemiological study is to compare two different 
populations of the same species. For example, we may wish to know whether a given 
disease is equally prevalent under two different management systems or prophylactic 
regimes; by investigating whether patients after treatment for curing from a certain 
disease gain weight more rapidly than those left untreated. In view of this fact, testing of 
statistical hypotheses in large-sized samples is to be grouped into following classes: 

1. Testing for a difference in two means 
2. Testing for a difference in two proportions 
3. Sample size for detecting differences between two proportions in prospective and 

cross-sectional studies 
4. Sample size for detecting differences between two proportions in retrospective 

studies 
5. Testing for differences in prevalence between several groups simultaneously 
6. Testing for differences in several means simultaneously 

3.3.1 Testing for a difference in two means 

Testing for a difference in two means is investigated with the example given below: 

 Treated group Untreated group 
Number of persons  50  63  
Mean weight gain (kg) 6.0  5.3  
Standard deviation  1.6  1.9  

First we must estimate the mean extra weight gain in a treated patient. This mean 
difference (MD) is easily calculated as:  

MD = 6.0-5.3 = 0.7 kg  

As usual, we will also need to calculate the standard error of the estimated mean 
difference (SEMD). We can do this by using the formula:  

 

where,     nt, nu = numbers of treated and untreated persons, and  
                St, Su = standard deviations of weight gains in the respective groups  
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Thus we have:  

 

Note that this is the correct method of calculating SEMD only if the two samples are 
chosen by simple random sampling. In a similar way, a more general method can be also 
formulated if require. 

We now set up a working hypothesis, called by statisticians the null hypothesis, usually 
hoping that we can show it to be false. When comparing two means or proportions, the 
working hypothesis will always be that the two means or proportions in the two 
populations are equal. To test the hypothesis we need to know the value of the test 
statistic Z, which is calculated by dividing the estimated mean difference by its standard 
error:  

Z = MD/SMD 

Z = 0.7/0.34= 2.059. 

The next step depends on the experimental hypothesis, called by statisticians the 
alternative hypothesis. There are two possibilities. The first is that one should know in 
advance which mean or proportion is likely to be the larger; in our example, we expect, 
or at least hope, that the patients who are undergone treatment will exhibit better 
response. This is called a one-sided alternative hypothesis.  

To illustrate why the hypothesis is one-sided, let us demarked the two mean weight gains 
on a line, thus:  

Untreated Treated 
5.3 6.0 

The mean for the group under treatment is on the right of the mean for the group which is 
not undergone any treatment, i.e. it has a larger value. If it had been on the left, i.e. was 
smaller than the mean for the untreated persons, there would have been no possibility of 
the experiment supporting the hypothesis that the treatment produced higher weight gains 
on average. In other words, the result we are testing for can be obtained only if the mean 
for the treated group appears on the "correct" side of the mean for the untreated group.  

There will be occasions when this restriction is not appropriate. For example, there may 
be two types of management operating in a particular area, and we may wish to test 
whether the attack rate of a disease differs the management regime. This will be true if 
the rates are sufficiently different, no matter whether the rate under the first management 
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system lies to the left (i.e. is smaller) or to the right (i.e. is larger) of the rate under the 
second system. This is a two-sided experimental hypothesis.  

If the sample of patients treated does not have a higher mean, the analysis ends with the 
statement that there is no evidence of causing weight gain. If the treated sample does 
better, we need to assess whether the apparent improvement could easily be explained by 
sampling fluctuations or whether the evidence is so strong that a chance mechanism is an 
unlikely explanation. The key to the problem is the value of the test statistic Z which has 
to be compared with a set of fixed numbers, known as critical values of the test statistic 
as shown in the following Table 3.  

Table 3 : Critical values of Z for comparing means or proportions 

Significance level  Hypothesis

10% 5% 1% 0.1%  
One-sided  1.28  1.64 2.33 3.09  
Two-sided  1.64  1.96 2.58 3.30  

In the example mentioned we have used a one-sided experimental hypothesis, since we 
are investigating whether the relevant disease will increase the rate of weight gain. We 
will therefore consult the first row of Table 3. The first number in the row is smaller than 
the value of the test statistic produced by the data. If the test statistic were less than 1.28, 
we would say that the difference in mean weight gain is not significant. If it was greater 
than 1.28 but smaller than 1.64 we would say that the difference in mean weight gain is 
significant at the 10% level but not at the 5% level. In the present case Z is 2.059, which 
is greater than 1.64 but less than 2.33, so we can say that the difference in mean weight 
gain is significant at the 5% level but not at the 1 % level. The larger the value of the 
test statistic, the more significant is the result.  

It is an unfortunate perversity of historical statistics that has led to the 5% significance 
level being "more significant" than the 10% significance level. The significance level is 
the probability that any apparent difference is due entirely to chance features of the 
sample. Clearly, the smaller this probability is, the stronger is the support for the 
experimental hypothesis. If there is a 5% probability that the apparent difference is a 
random effect, we can be 95% confident that the difference is a real effect. If there is a 
probability that the difference in a random sample is 1 %, there is a 99% confidence that 
it is a real effect.  

If our hypothesis test indicates that there is evidence of a difference, a 95% confidence 
interval for the size of the difference can be estimated as usual by:  

Mean difference ± 1.96 x SEMD i.e. 0.7 ± 1.96 x 0.34. 
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Hence we could say that we are 95% confident that the use of certain drugs (used for 
treatment) in humans in this experiment is associated with an increase in weight gain 
between 0.034 and 1.366 kg per person over the relevant time period.  

3.3.2 Testing for a difference in two proportions 

The following example will demonstrate how to test for a difference between two 
proportions. Suppose that two very large villages are managed under different survey 
systems. Random samples of 45 people from the first village and of 58 people from the 
second were selected as sentinel group, and the attack rate was recorded from survey data 
of each group. 

The test statistic (Z) appropriate to the working hypothesis of equal attack rates in the two 
groups of different sample sizes, n1 and n2 can be written as:  

 

The estimated attack rate for the first group is P1 = 18/45 = 0.4000 and for the second 
group it is P2 = 15/58 = 0.2586 

The difference between the sample attack rates is calculated by subtracting the smaller 
estimated attack rate from the larger; n1 and n2 are the two sample sizes; and P is 
obtained by dividing the total number of infected animals by the sample size i.e. P = 
33/103 = 0.3204.  

Substituting all these values we get 

 

If the test indicates a likely difference, we can calculate an approximate 95% confidence 
interval for the difference as follows:  

 

where,  the multiplier is chosen from Table 2.  

This interval includes the value 0 which indicates the possibility that there is no real 
difference, a conclusion we have already reached by testing the hypothesis.  

The procedures described for testing whether a mean of a variable, or the proportion of 
cases, varies between two samples are correct under the assumption that both samples 
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have been collected by simple random sampling. It is not difficult to extend them to more 
complex sampling schemes, provided that we have an estimate of the relevant quantity 
for each sample and have also correctly calculated the standard errors of these estimates. 
We can calculate the standard error of the difference (SED) by:  

( ) ( )22 group second from SEgroup first from SE +=DSE  

Note that there is a plus sign under the square root symbol. The test statistic (Z) can be 
calculated by:  

DSE
group secondfor  Estimate -group firstfor  Estimate

=Z  

If the sample sizes are fairly large, a test can be carried out by comparing this value with 
the critical values given in Table 3.  

3.3.3 Sample size for detecting differences between two proportions in  prospective 
and  cross-sectional studies 

The detection of a difference between two proportions is often one of the purposes of an 
epidemiological study. The proportions might be prevalences in a cross-sectional study, 
incidence rates in a cohort study, and so on. Unfortunately, the sample size required will 
depend on the true values of both proportions, as well as on the significance level at 
which the test will be carried out and the confidence we require that the difference will be 
detected. 

An approximate formula for the calculation of the sample size (n) required from each 
group is: 
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P1, P2 = true values of the proportions in the two proportions we wish to compare 

( ) 221 /PPP +=  

1C  = critical value corresponding to the significance level required, and 

2C = critical value corresponding to the chance we are willing to accept of failing to 
detect a difference of this type.  

Example: Suppose you are going to try a new clinical strategy that will reduce the 
incidence of a common disease. You intend to take a sample of people treated under a 
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"standard" system and another sample of people managed under a new clinical system. 
According to previous example, you expect the first group to suffer an attack rate of 
approximately 20% (P1= 0.2). You want to discover whether this attack rate could be 
reduced to 15% (i.e. P2 = 0.15). Let, you would like the difference to be significant at the 
5% level (C1= 1,96) and that you are willing to accept only a 1% probability that the 
difference will not be detected (C2=2.33). You find that n = 2120, which means that the 
total sample is 2 x 2120 = 4240 people. You can reduce this by increasing to 5% the 
probability that you fail to detect the difference, and then you get n = 1494, with a total 
sample of nearly 3000.  

The size of the sample depends mostly on the magnitude of the difference you want to 
detect. 

3.3.4 Sample size for detecting differences between two proportions in  retrospective 
studies 

The procedure for estimating the sample sizes required in case-control studies is similar 
to that followed in prospective and cross-sectional studies. However, there is one 
important exception: unlike in cohort studies where one is comparing the proportions of 
disease in two groups - one with and one without the determinant - in case-control studies 
one is comparing the proportions with the determinant in two groups - one with the 
disease (cases) and one without the disease (controls).  

The formula for the sample size required in these studies is the same as that followed in 
cross-sectional studies with the exception that P1 and P2 now refer to the proportions 
with the determinant in the two populations we wish to consider.  

3.3.5 Testing for differences in prevalence between several groups   
 simultaneously 

We may want to consider the question of whether many groups of subjects suffer from 
the same prevalence of a given disease. The technique is demonstrated using an example 
involving three groups, but it can be easily extended to as many groups as may be 
required. From Table 4 we see that the sample prevalences from the three subjects are not 
exactly equal - we would not expect that even if the subject prevalences were the same, 
because of fluctuations in random sampling.  
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Table 4 : Prevalences of a disease in samples of various 
Subjects taken from three different groups 

 
 X 1 X 2 X 3 Total 
Size of sample 68 52 73 193 
No. of infected subjects 12 11 20 43 
Sample prevalence 0.176 0.212 0.274 0.223 

The question we would like to resolve is whether the differences are sufficiently large in 
the samples to indicate a real difference in the X-s from which they were drawn. To 
answer this, we must first present the data in the slightly different form of Table 5, in 
which each X-s of the overall sample contributes to one and only one of the cells of the 
table. Such a table of frequency counts is often called a contingency table.  

We now calculate the numbers which we would expect to see in the different cells of the 
table if a total of 43 infected subjects and 150 subjects free of infection were to be found 
in samples of 68, 52 and 73, respectively, from three herds with the same disease 
prevalences. These numbers are called expected frequencies (Table 6), and they have 
been calculated using the following simple rule:  

The expected frequency ej,j of the cell in the i-th row and the j-th column of a table is 
obtained by multiplying the total of the i-th row, ri, by the total of the j-th column, cj, and 
dividing the product by the grand total, N. Symbolically, we can write:  

ei,j = (ri x cj)/N  

Example: The expected frequency of the cell in the first row and second column in Table 
6 is: ei,j = (r1 x c2) / N = (150 x 52) /193 = 40.4  

This is very similar to the observed frequency O1,2 of the same cell in Table 5, which was 
41.  

Table 5 : Contingency table based on the data from Table 4 

 X1 X2 X3 Total 
No. of subjects not infected 56 41 53 150 (r1) 
No. of subjects infected 12 11 20 43 (r2) 
Total 68 (c1) 52 (c2) 73 (c3) 193 (N) 
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Table 6 : Expected frequencies for Table 5 

 X1 X2 X3 Total 
No. of subjects not infected 52.8 40.4 56.7 150 
No. of subjects infected 15.2 11.6 16.3 43 
Total 68.0 52.0 73.0 193 

Note: The row and column totals of the expected frequencies will be the same as for the 
original contingency table of observed frequencies, except for small rounding errors. For 
example, the total for row I seems to be 149.9 instead of 150, but this is because we have 
rounded all the expected frequencies to one decimal place.  

The next step is to calculate a measure of the deviation of the observed frequency from 
the expected frequency for each cell. We do this by squaring the difference between the 
observed and expected frequencies and dividing the result by the expected frequency of 
the cell. Thus:  

Deviance = (Observed frequency - Expected frequency)² / Expected frequency  

Expected frequency  

Using this formula the deviance for the cell in the first row and first column of Table 5 is:  

(56 - 52.8)2/52.8 = 0.19  

Table 7 shows deviances for all the cells in Table 5.  

Table 7 : Deviances for Table 5 

 X 1 X 2 X 3 Total
Not infected 0.19 0.01 0.24 0.44 
Infected 0.67 0.03 0.84 1.54 
Total 0.86 0.04 1.08 1.98 

The working hypothesis will be that the prevalences of the specified disease are 
effectively the same. The experimental hypothesis is that there is some difference 
between the groups. The test statistic is the total deviance, 1.98. As usual, this will have 
to be compared with a set of critical values which, in turn, depend on a quantity called 
degrees of freedom (df). For any table, this quantity is calculated as follows: df = 
(number of rows - 1) x (number of columns - 1)  

From Table 7, we have,  df= (2- 1) x (3- 1) = 1 x 2 = 2  
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The critical values of the test statistic, called the chisquare statistic, can be found in 
Table 8.  

Table 8 : Critical values of the chi-square statistic 

Significance level  df  
10%  5%  1%  0.1%  

1  2.71  3.84  6.63  10.83  
2  4.61  5.99  9.21  13.82  
3  6.25  7.80  11.34 16.27  
4  7.78  9.49  13.28 18.47  
5  9.23  11.07 15.09 20.52  
6  10.64  12.59 16.81 22.46  

The value resulting from our contingency table is 1.98 with 2 degrees of freedom. If we 
consult the second row of Table 8, we see that 1.98 is smaller than the 10% value, 4.61, 
and conclude that there is not sufficient support in the data for the experimental 
hypothesis and that, until further data are obtained, we must assume that the prevalences 
could be equal. If the chi-square value had been between 5.99 and 9.21, for example, we 
would find that there was a difference in the herd prevalences at the 5% significance 
level. The test may not be valid if some of the expected values are rather small. A useful 
guideline is that the expected values for each of the cells should be at least 5 

3.3.6 Testing for Differences in Several Means Simultaneously 

It is likewise possible to test the working hypothesis that several sample means are equal 
against the experimental hypothesis that there are some real differences. The technique is 
known as the analysis of variance (ANOVA). A description of the technique is beyond 
the scope of this guideline/protocol. The important point to realize is that it is not correct 
to compare the means of several different samples two at a time using the procedure 
described in section 7.3. 

3.4 FORMULATING AND TESTING HYPOTHESES IN SMALL-SIZED 
SAMPLES 

All the procedures that have been recommended for comparing two groups depend on 
having a reasonably large sample size. The following points should be noted carefully:  

1. When comparing two prevalences, there must be at least five cases observed in both 
groups of samples for the test to be valid.  

2. When comparing ratios or proportions or rates across several groups by means of the 
chi-square test, all the expected values should be greater than  

3. When comparing two means, the combined sample size should be greater than 40. If 
it is less than 40, the same calculations are carried out, but the value of the test 
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statistic, usually called the t-statisic, Like the chi-square statistic, the critical values of 
the t-statistic depend on the quantity known as "degrees of freedom". 

Example: Suppose that the experiment for curing a disease with a specified drug has been 
carried out on two smaller groups comprising 23 treated and 19 untreated patients. The 
mean weight gains for the two groups were 6.1 and 5.4 kg, respectively, and the sample 
standard deviations are 1.72 and 1.64. Then the standard deviation of the mean difference 
is: 

⎟
⎠
⎞

⎜
⎝
⎛ +

+
=

19
1

23
1

40
6411872122 22 .. xx

SMD  

5220.=MDS  

[Note: Formula used: ( ) ( )
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+

−+−
−+−

utut

uutt

nnnn
SnSn 11

11
11 22

] 

The difference in the two means is 6.1 – 5.4 = 0.7 kg. 

The test statistic is 0.7/0.522 = 1.34. The degree of freedom is 23 + 19 – 2 = 40. Critical 
value of the t-statistic for 40 degree of freedom for 5% significance level for one-sided 
test is 1.68 and for two-sided test is 2.02. Comparing the value of the test statistic, 1.34 
with these critical values, weight gain is not significant at the 5% level. We cannot 
conclude, therefore, on such evidence that treatment by specific drug will cause a general 
weight increase.  

3.5 MATCHED COMPARISONS 

The sensitivity of statistical hypothesis tests carried out to compare two treatments, or a 
treatment with a control, can be greatly increased if, instead of choosing two independent 
samples receiving different treatments, the two samples are chosen in pairs so that the 
two samples in each pair are as alike as possible.  

Example: Consider the study of the use of certain food habit in people of two different 
villages. This could have been carried out by matching people for similar sex. Let us 
suppose that this has been done for 10 pairs of people to give the results as given below: 

   Means of the group I = 5.78; Means of the group II = 5.37 

   Difference of the mean = 0.41 

   Standard deviation of the group I (Y) = 0.4185; Group I has undergone some treatment 

   Standard deviation of the group II (X) = 0.5774; Group II has not been treated. 



 31

  Difference of the standard deviation = 0.4606 

  Number of pairs observed, n = 10 

  Therefore, t statistic, t = 0.41/(0.4606/√10) = 2.82 

   Degree of freedom = 10 – 1 = 9 

From the standard table of t values we see that the corresponding 1% significance value 
for a one-sided test is 2.82. Comparing the estimated value with the table value, we can 
conclude that there has been a significantly higher weight gain in the group of patients 
who are undergone some treatment.  

If this pairing had ignored, we would have obtained a value of t = 1.82 with 18 degrees of 
freedom, which is now just significant at the 5% level. Matching the people with some 
attribute (here is the sex) has sufficiently increased the precision of the measurement of 
the difference in weight gain to affect the inference we make from the experiment. 

The analysis for such paired comparisons is carried out by considering the individual 
differences, d, between the two animals of each pair. The test statistic is calculated from 
the formula:  

 

where, = sample mean, 
 Sd = sample standard deviation of the differences, and  
 n = number of pairs.  

An appropriate test for such a case would be the McNemar's test, which can be carried 
out as demonstrated below: 

Consider the results of a paired case-control study of the effect of a suspected 
determinant on the occurrence of a disease. Data is represented in tabular form as: 

Controls Case Total 
 Factor Present Factor 

Absent 
 

Factor Present 70 5 75 
Factor Absent 15 10 25 

Total 85 15 100 

 Find the difference, D in the frequencies of the two categories for which the case 
and its control are not in agreement with respect to the factor. Thus, for the data in 
the above table, D = 15-5 = 10 
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 Find the sum, S of the same two frequencies, S = 15 + 5 = 20. 
 The test statistic is (D-1)2 S = 81/20 = 4.05.  

This statistic should always be compared with the critical values of the chi-square 
statistic with one degree of freedom (Table value of chi-square statistic is 3.84). Since 
4.05 > 3.84, the result of the test is that there is a difference at the 5% significance level 
between the cases and the controls with respect to the presence or absence of the factor.   

3.6 A WORD OF WARNING 

There is no such thing as a working or null hypothesis that is exactly true. The result of a 
hypothesis test will depend on:  

 The extent to which the null hypothesis is incorrect; 
 The natural variability in the population studied; and 
 The size of the sample observed. 

It is always possible to obtain a statistically significant result by choosing the sample 
size large enough. Even if, on average, a prophylactic induced an extra weight gain of 
only 1/10 th of a gram per year, a large enough sample would cause the null hypothesis of 
no gain to be rejected. It follows that no study is complete without giving some estimate 
of the magnitude of the effects it claims to have detected.  

3.7 LINEAR CORRELATION AND REGRESSION 

In epidemiological studies we are very often interested in exploring a relationship 
between two variables. For example selenium is an essential nutritional element in the 
ovine diet, and disorders arise as a result of selenium deficiency. It is therefore of interest 
to have some measure of blood selenium levels. Unfortunately, the direct assessment of 
selenium concentration is lengthy and requires expensive and unusual equipment. The 
whole-blood selenium concentration (gram atoms per million per litre) is closely related, 
however, to glutathione peroxidase activity (enzyme units per milligram of 
haemoglobin), as can be seen in the following Fig.1.  
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Fig.1 : Plot of whole-blood selenium concentration against glutathione 
peroxidase activity in 10 randomly selected sheep. 

 

The measured values which were used to construct this graph are given in Table 9. 

Table 9 : Whole-blood selenium concentration (Y) and glutathione peroxidase 
activity (X) in 10 randomly selected sheep 

Sample No. Y X 
1 2.6 22.1 
2 3.1 32.8 
3 1.3 10.1 
4 3.2 35.4 
5 2.0 21.2 
6 0.4 4.8 
7 2.7 21.2 
8 3.8 37.9 
9 1.2 8.3 
10 3.6 35.1 

The points in the graph have a suggestively linear form, and it is possible to draw a 
straight line which comes close to passing through them. We have drawn in this line in 
the figure. Before explaining how to calculate it, we will discuss a measure of the degree 
to which the relationship between two variables can be described by a straight-line graph. 
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This measure is called the product-moment coefficient of linear correlation or, 
sometimes, the Pearson's correlation coefficient (r).  

To obtain this coefficient, we first have to calculate a quantity known as the sample 
covariance of the two variables X and Y from the formula:  

 

where: n = number of pairs (X,Y) studied, and 
 ΣXY = the sum of products obtained by multiplying together the two observations 
  of each pair and adding the products. 

From Table 9, we have: 
 ΣXY = 22.1 x 2.6 + 32.8x 3.1 + ...35.1 x 3.6 = 667.45 

 

 

 n = 10  

Therefore,                 cov(X,Y) = (667.45- 10 x 22.89 x 2.39) / 9 =13.38 

The correlation coefficient is then calculated as:  

r = cov(X,Y)/Sx Sy 

where, Sx = sample standard deviation of the observed values of X, and 
 Sy = sample standard deviation of the observed values of Y.  

For this example,                  Sx = 12.20 and Sy= 1.13, so that:  

r=13.38/(12.20 x 1.13) = 0.971 

The value of r lies always between-1 and 1. A value close to 0 implies that the two 
variables are not linearly related, while a value close to 1 or - 1 means that it is possible 
to draw a straight line in such a way that it will come close to the plotted data points, as 
shown in the above figure.  

A positive correlation implies that the variables X and Y tend to increase or decrease 
together, while a negative correlation implies that as one increases the other decreases. 
The value of r² gives the proportion of the variation in one variable which is due to 
variation in the other. However, a high statistical correlation between two variables does 
not necessarily mean that one is the cause of the other. The correlation between two 
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variables may be due to the fact that they have a common cause rather than that they are 
directly related.  

In our example, r2 = 0 94 and we can say that 94% of the variation in enzyme activity is 
"due to" or is "explained by" the variation in blood selenium concentration in the 
observed animals. This suggests that it ought to be possible to get good information about 
blood selenium from the measurement of enzyme activity, a result already indicated by 
the rather good fit of the straight line to the sample points shown in the above figure.  

Any straight line can be represented by the formula:  

Y = a + bX where:  

Y = the variable plotted on the vertical axis, 
X = the variable plotted on the horizontal axis, and  
a,b = constants which define a particular straight line.  

In our case 'a' is the value of Y when X = 0, i.e. the point where the line crosses the Y 
axis, and 'b' describes the slope of the line. If there is an exact linear relationship between 
X and Y, all pairs of points will lie on a single line and there will be only one possible 
value for 'a' and one for 'b'. When the points do not lie exactly on a straight line, there are 
several possible ways to define what is meant by the "best-fitting line" or the line that 
runs "closest" to the points. The values of a and b, which give the line known as the least 
squares regression line, are usually calculated using the formulae:  

b = cov (X,Y) / Sx
2 = 13.8 /12.22 = 0.09 

 

For the data in Table 5 we then have the fitted regression line:  

Y = 0.33 + 0.09 X 

Given any enzyme activity score (X) we can now estimate the corresponding value of the 
blood selenium concentration (Y) using the regression formula. For example, if a sheep 
has an enzyme activity of 32.8, we would predict that its blood selenium concentration is 
Y = 0.33 + 0.09 x 32.8 = 3.28. The observed concentration for an animal in this sample 
with this enzyme activity level was 3.10. The value 0.09 is the estimated slope or 
gradient of the regression line and indicates the change in selenium concentration which 
corresponds to a change of one unit of enzyme activity.  

As always, whenever we make an estimate, we would like to know how good that 
estimate may be. We can obtain a 95% confidence interval for the blood selenium of any 
animal with an enzyme activity X as follows:  
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where:  

Sr = the residual standard deviation calculated by: 

 

The multiplier is chosen from chi-square table with n-2 degrees of freedom.  

In this example X = 32.8 and we can say with 95% confidence that the selenium content 
lies in the interval:  

3.28 ± 2.31 x 0.29 x 1.083,    i.e. 2.55 to 4.01 

This interval may seem too wide to be useful. Part of the problem is that the estimation of 
the regression line is based on observations of only 10 subjects. If a regression line is to 
be used in this way, it ought to be based on a much larger sample.  
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APPENDIX 1 : DEFINITIONS OF TERMINOLOGIES USED FREQUENTLY IN 
                           AN EPIDEMIOLOGICAL STUDY 
 
A-1 : INCIDENCE MEASURES IN COHORT STUDIES 
 
Cohort studies are longitudinal studies where an exposed and an unexposed group are 
followed forward in time to find the incidence of the outcome of interest. Two measures 
of incidence are cumulative incidence (CI) and incidence rate (IR).  
 
CI is defined as the number of new cases divided by the total population at risk at the 
beginning of the follow up period.  
 
Thus,   CI = new cases/total population at risk 
 
The IR is the number of new cases of diseases divided by the total person-time at risk for 
the population.  
 
Thus,    IR = new cases/person-time at risk 
 
Person-time is calculated by the sum total of time all individuals remain in the study 
without developing the outcome of interest. 
 
Relative risks – The CI measures for the exposed and unexposed groups must be 
compared in order to find the relative risk (RR) for exposure versus no exposure, or 
the relative increase or decrease in risk caused by the exposure under study. 
 
The RR is defined as the CI in the exposed cohort divided by the CI in the 
unexposed cohort.  
 
A-2 : INCIDENCE MEASURES IN CASE-CONTROL STUDIES 
 
Case-control studies are used to determine if there is an association between an exposure 
and a specific disease. These studies proceed from effect to cause Case control studies 
assess whether exposure is disproportionately distributed between the cause and controls. 
 
At baseline: 
 

1. Selection of cases and controls based on disease status 
2. Exposure status is unknown 

 
After cases and controls have been identified, the investigator should determine the 
proportion of cases and the proportion of controls that have been exposed to the exposure 
of interest. 
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In case control studies the proportion of cases in the entire population-at-risk is unknown, 
therefore one cannot measure incidence of disease. The controls are representative of the 
population-at-risk, but are only a sample of that population; therefore the denominator for 
a risk measure, the populations-at-risk is unknown. However, one can obtain a valid 
estimate of the relative risk (RR) by using the exposure odds ratio (OR). 
 
                                          Cases                Controls 
          Exposed                          a                          c 
 
 Unexposed      b           d 
 
Odds of exposure among cases  =  a/b 
Odds of exposure among controls  =  c/d     
 
Therefore, the exposure odds ratio is:   OR = (a x d) / (b x c) = RR 
 
If OR =1 disease risk is the same for exposed and unexposed 
    OR  > 1 exposure increases disease risk 
    OR < 1 Exposure reduces disease risk 
 
A-3 : CALCULATING PERSON-TIME 
 
What is person-time? 
 
Person-time is an estimate of the actual time at risk in years, months, or days that all 
persons contributed to a study. A subject is eligible to contribute person-time to the study 
only so long as that persons remains disease-free and, therefore, still at risk of developing 
the disease of interest. By knowing the number of new cases of disease and the person-
time-at-risk contributed to the study, an investigator can calculate the incidence rate of 
the disease, or how quickly people are acquiring the disease. 
 
A-4 : CONFOUNDING BIAS 
 
Confounding is an important concept in epidemiology because, if present, it can cause an 
over-or under estimate of the observed association between exposure and disease. the 
distortion introduced by a confounding factor can be large, and it can even change the 
apparent direction of an effect.  
 
What is confounding? 
 
Confounding is the distortion of the association between an exposure and disease 
outcome by an extraneous, third variable called a confounder. Confounding is a bias 
because it can result in a distortion in the measure of association between an exposure 
and disease. 
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Confounding should be of concern under the following conditions: 
 
 Evaluating an exposure-disease association. 
 Quantifying the degree of association between an exposure and disease. 

 
              The confounding factor must be predictive of disease occurrence apart from its 
association with exposure; that is, among unexposed individual, the potentially 
confounding factor should be related to disease risk. 
 
Common measures and statistics that should be considered in any epidemiological 
study 
 
For the non-epidemiologist or non statistician, following section can give a knowledge 
depicting the importance of epidemiological study in the vicinity of nuclear power plants. 
The knowledge is presented in terms of the standard definitions used for computing the 
relevant quantities to find an association between exposure-disease-other factors. 
 
A-5 : MEASURES OF DISEASE FREQUENCY 
 
Measures of disease frequency characterize the occurrence of disease, or death in a 
population. These measures are descriptive in nature and indicate how likely one is to 
develop a disease in a specified population. 
 
 
Incidence (Risk) 
 
Risk usually refers to the individual while incidence proportion refers to the population 
under study. For a given period of time (i.e., 1 month, 5 years, and lifetime): 
 
 Incidence = # of new cases of a given disease/total # individuals at risk 
 
 A 5 year incidence or risk of 0.10 indicates that an individual at risk has a 10% 
chance of developing the given disease over a 5-year period of time. 
 
Incidence rate 
 
Incidence rate is a measure of how quickly disease or death is occurring in a population. 
 
Incidence rate = #of new cases of a given disease/Sum of the person-time at risk 
 
Prevalence 
 
Prevalence is the proportion of a population who has the disease at a given period of 
time. Prevalence is generally the preferred measure when it is difficult to define onset of 
disease, or any disease of long duration. 
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Prevalence = #of affected individuals/total # of individuals in the population 
 
Risk Difference (Risk Ratio): 
 
Risk difference is defined as = Risk(exposed) – Risk(unexposed) 
 
A-6 : MEASURES OF SIGNIFICANCE 
 
The P-value 
 
The "p" value is an expression of the probability that the difference between the observed 
value and the null value has occurred by "chance", or more precisely, has occurred 
simply because of sampling variability. The smaller the "p" value, the less likely the 
probability that sampling variability accounts for the difference.  
 
Typically, a "p" value less than 0.05, is used as the decision point, meaning that there is 
less than a 5% probability that the difference between the observed relative risk and 1.0 is 
due to sampling variability. If the "p" value is less than 0.05, the observed relative risk is 
said to be "statistically significant". 
 
A-7 : MEASURES OF PRECISION 
 
Confidence Interval 
 
A confidence interval expresses the extent of potential variation in a point estimate (the 
mean value or relative risk). This variation is attributable to the fact that our point 
estimate of the mean or relative risk is based on some sample of the population rather 
than on the entire population. 
 
The confidence interval also provides information about how precise an estimate is. The 
narrower the confidence interval, the more precise the estimate is. 
  
Confidence Interval on the Odds Ratio 
 
Woolf's method should be applied to estimate the confidence interval for Odds ratio (ratio 
of odds for death in the exposed group to the odds for death in the unexposed group) 
 
Alternatively, Miettinen's test-based method can be applied to yield a 95% confidence 
interval.  
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ANNEX – I (Model Questionnaire) 
DEMOGRAPHIC & EPIDEIMOLOGICAL SURVEY 

 
 
Village Name  : ______________________________________                        Village          House No.           

    
Panchayat   : ______________________________________ 
 
Name of Head of Family : _________________________________ 
 
Ration Card No. : ______________________________________ 
 

Name of the 
Person who 

surveyed 

Signature Date  
Collected Full Information 

   Yes No 
 
 
Supervisor  : __________________________________ 
 
Name   : __________________________________ 
 
Signature  : __________________________________ 
 
 
 

1. Preliminary Information 
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1. Relegion : a. Hindu ___   b. Muslim  ____  c. Sikh ____  d. Christian _____  e. Others ____ f.. _______ 
 
2. Caste : a. SC     b. ST                    c. BC             d. Forward Caste    e. Others 
 
Family Related 
Serial No. 
to be used 
for further 
details 

Name of the 
family 
members 

Age Gender Marital status Relation with 
the Head of 
the family 

Qualific-
ation 

Professional 
Training 

Occupation Handi-
capped 

   Male  
Female 

Married  
Unmarried 
Widow  
Wodower 
Divorce or 
Separate  

Self  
Head’s Wife/ 
Husband 
Son/Daughter 
Son/Daughter 
wife/husband  
Grand child  
Mother/father  
Brother/sister 
Father-in-
law/mother-
in-law 
Servant/emplo
yee  
Other 
(Specify) 
 

Illiterate  
Primary  
Secondary 
Matric -  
Intermedia
te 
BA/BSc/B
Com 
MA/MSc/
MCom 
Diploma  
Profession
al degree  
Others 
(specify)  

No Training 
Polytechniq
ue 
Electrician 
Nursing 
Fitter 
Electronic 
repair 
mechanic 
Welding/gas 
cutting  
Auto repair 
mechanic  
Others  

Yes  
No  

No  
Blind  
Deaf 
Dumb Leg 
Mentally 
retarded 
Others  
 
Congenital / 
after birth  
For how 
long 

          

2. Family Details 
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Occupation Code Family 

Member 
Name 

Main Occupation Any other Occupation Other Sources 
of Income 

 
 
 
 
 
1. Farming in own 

Farm 
2. Working in others 

farm 
3. Self Business 

3.1 Grocery Shop 
3.2 Vegetable 

shop 
3.3 Cycle repair 
3.4 Lathe shop 
3.5 Pan/cigarette 

shop 
3.6 Tea stall 
3.7 Cloth shop 
3.8 Tent house 

 Occupation For 
how 
many 
months

Monthly 
Income 

Occupation For 
how 
many 
months

Monthly 
Income 

Source Annual 
Income

3. Employment Related 



 iv

3.9  Medical store 
3.10 Tailor shop 
3.11 Barbor 
3.12 Iron smith 
3.13 Cobbler 

shop 
3.14 Carpenter 

shop 
3.15 Any others 
4. Company’s 

employee 
4.1 Government 
4.2 PSU 
4.3 Private 
4.4 Any other 
5. Pension 
6. Tranport 
7. Casual Labor 
8. Mine Labor 
9. Contractor 
10. Cattle 
10.1 Cow/Buffalo 
10.2 Pig 
10.3 Poultry 
10.4 Any other 

11 Any other 
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1. Did anybody migrated from the family 
 
Yes ________          No ________ 
 
2. If Yes 

 
Family member code 
no. 

Where (place) For how may 
months/years 

Why 
1. For more income 
2. No employment here 
3. Family quarrels 
4. Willingness to go to 

city/town 
5. Any other reason 

(specify) 

Income in rupees 

     
 

3. Did anybody joined in your family 
Yes_______   No ____ 
 
4. If yes  

When From Where For how may months/years Why Income if any 
     
 

4. Migration Related Information 



 vi

 
 
 
 
 
1. House Construction Structure 

a. Temporary / Fodder and grass roof 
b. Temporary/ 
c. Semi solid 
d. Solid/Permanent 

 
2. What is the main source of light in your house 

a. Nothing 
b. Electricity 
c. Biogas 
d. Others 

 
3. When do you pay electricity bill 

a. Never 
b. When we have gone 
c. Once in three months 
d. Every month 

 
4. How much you pay monthly for electricity bill 
 
5. Which type of fuel do you use for cooking  

5. Household facilities and Amenities Information
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a. LPG 
b. Bio/Gobar gas 
c. Electricity 
d. Kerosene 
e. Coal 
f. Wood 
g. Leaves 
h. Any other 
 
Main Fuel / Alternate Fuel 
 

6. What is the source for drinking water 
  

a. Well 
b. Hand pump 
c. Tank/Pond (meant for drinking) 
d. River/Canal/Pond 
e. Any other 

 
7. Who is the owner of the source 

a. Self 
b. Any other person 
c. Public / Common 
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8. Whether this source is used by other persons also 
a. Yes b. No 

 
9. How many houses using this source of water 

 
10. How far this source in from your house 
a. Within the vicinity 
b. within 500 m 
c. between 500 – 1000 m 
d. more than 1 km 

 
11. Did this source gets dried up any time 
a.Yes b. No 
 
12. When this source is dried from where do you get the water 
a. Well 
b. Hand pump 
c. Tank / Pond (meant for drinking) 
d. River / Canal / Pond 
e. Any other source 

 
13. How far this source from your house 

 
14. Have you paid money for drinking water in the last 12 months and if so how much 
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15. Which type of toiletries are used 
a. No toilets 
b. Service toilets 
c. Others 
 
16. Is your toilet is being used by other houses also 
 
17. How many houses use the same toilets 

 
18. What type of garbage disposal you have 
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Facilities Name of the 

facility 
Yes 1 
No 2 
Don’t Know 3 

If, yes Do 
you or 
your 
family 
members 
use it 
Yes 1 
No 2 

If no which 
place where this 
facility is 
available 
Near Village 1 
Near town 2 
Any other city 3 
Don’t know 4 

How do you reach the 
facility 
Walking 1 
Bullock cart 2 
Cycle/rickshaw 3 
Vehicle 4 
Any other mode 5 
(if two or more modes 
are used then give both 
modes) 

How much time 
and money you 
spend to reach this 
facility 

     Time 
in hrs 

Money 

Primary School 
(I-V) 

      

Secondary 
School (VI-
VIII) 

      

Higher 
Secondary 
School (IX-XII) 

      

Cruch       
Primary Health 
Centre 

      

Public health 
Centre 

      

6. Facilities Available 



 xi

Govt. Hospital       
Non Govt. 
Hospital / 
Private Doctor 

      

Ration Shop       
 
 
 
A. Land :                        (units) 

1. Adjacent to house b. Fields/agricultural lands c. Unfertile / Non-agricultural 
House Irrigated  
Well Un irrigated  
Total Total Total 

 
B. Other than using rain water do you irrigate/water your fields 

 
Yes 
No 
 

C. 
Medium How much land you water Source 

Pond               Well 
Electricity operated pump   
Diesel operated pump   
Man or animal operated   
Any other (specify)   

7. Land Related Information
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A. Domestic Animals 
 

Animals No. Animals  No. 
Cows  Horse/Donkey/Mule  
Ox  Pig  
Male Buffalo  Hen   
Female Buffalo  Ducks  
Goat  Any others  
Sheep    

 
 
B. Household Appliances / Utilities 
 

Appliances Nos. 
Mobile Phone  
T.V. Black and White  
T.V. Colour  
Refrigerator  
Cycle  
Two Wheeler / Car / Jeep  
Truck / Dumper / Tractor  
Air Cooler  
Fan  
Any other (specify)  

8. Family Property Description



 xiii

 
 

1. Do all your family members get enough food both times for full year? 
Yes 
No 
2. If no please tell when there is scarcity (In which month) 
3. Did you buy any thing from ration shop in last 30 days 
Yes 
No 
Any reason for not buying 
 

List of items How much you need for a 
month 

How much did you buy in last 
30 days 

How much 
you paid per 
unit 

How is the 
quality of the 
items you 
purchased 
1. Better than 

the market 
2. Like 

market 
3. Bad than 

the market 
 Unit Quantity Unit Quantity   
Rice       
Wheat       
Salt       
kerosene       

9. Food Availability 



 xiv

 
Did your name is in the list of people below poverty line, for whom special provision is there from ration shop 
Yes 
No 
Don’t know 
 
If yes, did you get any card which proves this as a proof? 
 
Yes 
No 
Card No. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 xv

 
 
 

 
Which diseases are common in your 
family 
 
Wounds 
Respiratory problems 
T.B. 
Heart Disease 
Malaria 
Jaundice 
Blood Pressure 
Fever 
Diarrhea 
Cateract/eye related 
Cold / Cough 
Irritation 
Any other (specify) 

When sick, where do you go for 
treatment 
 
Vaidya 
Ozha 
Kaviraj 
Medical Store 
Village health officer / nurse 
practitioner 
Govt. Doctor / Hospital 
Private Doctor / Nursing home 
Doctors of charitable non govt. 
hospitals 
Any others (specify) 
(If more than one then write  

How much you spend for treatment 
and How much time you spend 

  Money spent Time 
   
   
   
 
 

10. Health Related Information 
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1 2 3 4 5 6 7 
Is there anybody in 
your family is having 
prolonged diseases 
or is there any 
person who cannot 
work due to diseases 
/ sickness or 
handicapped. 
If yes  
No 

Type of 
disease/handicap 
Wounds 
Respiratory  
T.B. 
Heart Disease 
Fever 
Gastric problem 
Diarrhea 
Cateract/eye 
related 
Malaria 
Jaundice 
Any other (specify) 

For how long 
this disease / 
handicap is 
there 
Less than three 
months 
4-6 months 
7months to 1 
year 
More than one 
year 
By birth 

Who will give 
treatment for 
this disease / 
handicap 
Vaidya 
Ozha 
Kaviraj 
Medical Store 
Village health 
officer / nurse 
practitioner 
Govt. Doctor / 
Hospital 
Private Doctor / 
Nursing home 
Non-govt. 
charity hospital 
others 
Any others 
(specify) 
(If more than 
one then write 

Till now how 
much did you 
spend for 
treatment 

From where did 
you get the money? 
Savings 
Selling household 
items 
Mortgage 
Loan 
Selling/mortgage 
land 
Taking help 
Any other (specify) 

A you alright now  
Or any improvement 
in health 
Yes 
No 

       
       

 
 

11. Prolonged Disease / Handicapped related information
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1. In anybody in your house had – 
 
A. Still birth  : If you which year 
B. Miscarrage 
 
2. Is there any unusual death in your family 
A. If yes which year and what happened 
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A. is there any change in your village in last _________ years 
 

Sr.No. Description Decreased Increased No change Don’t 
know 

Remark 

1 Drinking water availability      
2 Ground water availability      
3 Irrigation water      
4 Forest Area      
5 Wood availability for fuel      
6 People and animal migration to another 

village 
     

7 People and animal migration to your village      
8 Mosquito population      
9 Water pollution      
10 Business      
11 Job opportunities      
12 Income      
13 Expense      
14 Theft - Steeling      

 
 
 
 
 

12. Changes in the village
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B.  
Sr.No. Description Improved 

better 
Deteriorated No change Don’t know Remaks 

1 Lands fertility      
2 Basic facilities      
3 Education / 

Learning 
opportunity 

     

 
 
2. Is there any change in your family’s occupation 
yes             No            Don’t know 
 
3. If yes, what type of change 
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1. Normally how much is your monthly income? 
  Rs. 
 
2. Expenditure on specific occasions ? 
  Rs.  
 
3. Normally how do you divide your monthly expense on different things 

 
Class Rs. Class Rs 
Food Items  Festival  
Medicine  Agriculture  
Education  Business related  
clothes  Any others  

 
4. Is your annual income enough for annual expenditure 
5. If yes how much do you save in an year 
6. How do you use your savings 
7. If your annual income is less, do you take loan 
8. What are the reasons for taking loans 
9. From whom you take loans 

 
 
 

13. Expenditure related information
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1. Name of the Household  
2. Family Particulars :         No. of Adults  with age & Sex                   No. of Children with age & Sex 
 
3. No. & Type of Employment of the family members 

 
4. Type of accommodation / infrastructure of the house 

 
5. General Sanitation & Hygiene condition in and around the house 

 
6. Dietary Habits : 

 
A.  Details of food items  ( kg / Month for the family ) 
 
Cereals              Wheat       Rice       Maize     Jawar       Bajara        Others 
 
Pulses                Arhar      Moong    Udhad     Others        
 
Vegetables        Leafy      Roots / Stem          Others 
 
Fruits 
 
Meat 
 

14. Dietary Intake and Food Habits 
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Fish 
 
Chicken 
 
Salt 
 
Sugar / Gudh 
 
Edible oil / Ghee 
 
B. Details on Drinkable items :      ( Liter /  Month for the family ) 
 
Milk 
 
Tea / Coffee 
 
Drinking water 
 
C. Smoking Habit : 
 
No. of persons with age & Sex in the family 
 
D. Consumption of Alcohol : 
 
No. of persons with age & Sex in the family 
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Any other relevant information 
No. of persons with age & Sex in the family 
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ANNEX - 2 
Proforma for Epidemiological Studies 

(Individuals) 
 

1. General Information 
2. Habits 
3. Occupational History 
4. Reproductive History 
5. Medical Data 
6. Data on Children 
7. Birth Defect if any 
8. Provisional Diagnosis 
9. Investigation 
10. Final Diagnosis 

 
 

 General Information 
   

1 NAME  
  First middle  last 

2 SEX       (1 = Male, 2 = female)  
3 a) Date of birth   
    
   
 b)  Age   
    
    
    

4 Place of birth  
5 Address for communication  
    
    
    
    
    
    

6 Marital status  
 (1 = unmarried, 2 = married, 3 = widowed, 4 = Divorced 
   
   
    

7 Size of the family including the head  of the family  
    

8 Mother tongue  
    

9 Religion   
 (1 = Hindu, 2 = Muslim, 3 = Christian, 4 = Sikh  
 5 = Jain, 6 = Neo-buddhist, 7 = Parsi, 8 = Others 
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10 Education   

 (0 = less than 5 yrs old, 1 = illiterate, 2 = Literate, 3 = Primary, 4 = 
Middle, 5 = Secondary, 6 = Technical - after matric, 7= college and 
above, 8 = Other (specify ---------) 
   
   
   
 DIETARY  HISTORY 
 The Data would be collected as per Demographical studies 
    
 CODES :  1 = daily, 2 = 5-6 /week, 3 = 3-4 /week  
  4 = 1-2/week, 5 = 2-3 / month, 6 = 

1/month 
 

  7 = less frequent, 8 = Never, 9 = 
Unknown 

 

    
    
 HABITS   

16 Do you use Tobacco in any 
form 

 

 (1 = Yes, 2 = No) if yes fill up the form H-1 
    

17 Do you use Alcohol in nay form 
 (1 = Yes, 2 = No) ) if yes fill up the form H-2 
    

18 Do you Smoke 
 (1 = Yes, 2 = No) ) if yes fill up the form H-3 
 Please fill up H-1 & H-2 or H-3 if yes in any of the habits 
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FORM-H-1 

 
CHEWING HABITS  
 
A. Occasionally (<1/day)         frequency 
B.    Present chewer 

i) Type of Chewing (1) PST*   (2) T**    (3) Others***       (4) Combination 
 
(ii) Frequency/day 
 
(iii) Age started Chewing (yrs) 
 
(iv) Duration (in years) 

 
 

C.   Ex-chewer 
i) Type of Chewing (1) PST*          (2) T**    (3) Others***    (4) Combination  
 
(ii) Frequency/day 
 
(iii) Age started Chewing (yrs) 
 
(iv) Age stopped Chewing (yrs) 
 
(iv) Duration (in years) 
 
 
*PST = Pan Supari Tobacco 
**T = Tobacco with or  without other ingredients 
***Others = Others (specify) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 xxvii

 
FORM-H-2 

 
ALCOHOL HABITS 
 

A. Occasionally (<1/week)      frequency 
B.    Present drinker 

i) Type of drink   
(a) Country liquor 
(b)  Other 
 

(ii) Frequency (per week) 
 
 
(iii) Age started drinking (in yrs) 
 
(iv) Duration (in years) 

 
C.  Ex- drinker 

(i) Type of drink   
(a) Country liquor 
(b) Manufactured 
(c) Both 
 

(ii) Frequency (per week) 
 
 
(iii) Age started drinking (in yrs) 
 
 
(iv) Age stopped drinking (in yrs) 
 
 
(iv) Duration (in years) 
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FORM-H-3 
 

 
 
SMOKING HABIT  
 
A.    Occasionally  (Less than 1/day) Frequency    
 
B. Present Smoker 

(i) Type of Smoke (1) Cigarette      (2) Bidi (3) Others         (4) Combination 
 
 
(ii) Frequency/day 
 
 
(iii) Age started Smoking (yrs) 
 
 
(iv) Duration (in years) 

 
C. Ex - Smoker 
 

(i) Type of Smoke         (1) Cigarette  (2) Bidi (3) Others         (4) Combination 
 
 
(ii) Frequency/day 
 
 
(iii) Age started Smoking (yrs) 
 
 
(iv) Age stopped Smoking (yrs) 
 
 
(iv) Duration (in years) 
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OCCUPATIONAL HISTORY 
 
EMPLOYMENT HISTORY 
 
 
Period 
 
  

Organisation
/ Industry 

Job title Nature of 
Work 

  

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

    

 
Reason for termination from service if on Medical grounds 
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DETAILS OF ANY DIAGNOSTIC OR MEDICAL EXPOSURE 
 
TYPE OF EXPOSURE NO. OF TIMES LIFE TIME OR LAST 5 YEARS 
X- RAY NECK & HEAD   
X- RAY CHEST   
X- RAY ABDOMEN/PELVIS   
X-RAY LIMBS   
I.V.P.   
BARIUM MEAL /ENEMA   
CATS CAN   
RADIOTHERAPY   
*1 = lifetime 
2 = last5 years 
 
ESTIMATED TOTAL DOSE ------------------------mSv (to be calculated) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 xxxi

 
 

REPRODUCTIVE HISTORY (Male ) 
 
1. NAME     
  FIRST    MIDDLE  LAST 
 
2. Age (in years) 
 
3. Age at Menarche 
 
4. Age at first marriage 
 
5. a. History of consanguinity (1 = Yes, 2 = No) 

b. If yes, specify (1= uncle-niece, 2 = 1st cousin 
3 = -------------------, 4 = 2nd cousin, 5 = distant relative 

 
6. No. of Children  
7. Any other details 
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REPRODUCTIVE HISTORY (Female) 
 
1. NAME     
  FIRST    MIDDLE  LAST 
 
2. Age (in years) 
 
3. Age at Menarche 
 
4. Age at marriage 
 
6. a. History of consanguinity (1 = Yes, 2 = No) 

b. If yes, specify (1= uncle-niece, 2 = 1st cousin 
3 = -------------------, 4 = 2nd cousin, 5 = distant relative 

 
8. HISTORY OF PREGNANCIES 
 
Pregnancy No. 1 2 3 4  5  
Month & Year of 
Delivery 

     

Age of mother      
Gestational age (in 
weeks) 

     

Outcome* 
 

     

Sex of the child 1= 
Male (M), 2= female 
(F), 3 = MM, 4 = MF, 
5 =  FF, 8 -= NA 

     

Vital status      
If dead, state cause of 
death 
 
 

     

Age of death (child)      
Birth defect, if any 
(1= Yes, 2= No, 8 = 
NA)** 

     

 
* : 1= live birth, 2 = Still birth, 3 = Spontaneous abortion, 4 = Induced abortion 
**: For every Birth /defect reported, fill up Birth Defect form for each child. 
 
9. Number of Pregnancies 
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10. Number of abortion/stillbirths 
 
11.  a) Has menstruation stopped :   1= Yes, 2 = No 

b) If yes, whether: 1 = Naturally, 2 = Artificially 
 
12. Age at Menopause (in yrs) 
 
12. a) Family Planning  :   1= Yes, 2 = No 
      b) If yes, type of contraception 
 1 = Pills, 2= IUD, 3 = Others, 
 4 = None, 5 = NA 
 
13. Any other details 
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 MEDICAL DATA FOR ADULTS (15 YEARS & ABOVE) 
      
     
     

Family History of Cancer 1= No, 2 = Yes  If Yes, fill the Form-C  
   

     
PAST 
HISTORY 

   

A. History of PAST or CONCOMITANT illness   
 1= No, 2 = Yes   
     

B. Disease Specific (Other than Cancer)   
 (i) Type   
 (ii) Duration (since when)   
 (iii) Details of treatment   
     
     
     
 CURRENT MEDICAL CONDITION   
 1 SYMPTOMATOLOGY : 1 = Yes, 2 = No   
   Details:   
     
 2 Medical Examination   mm Dias. (of Hg) 
  A. GENERAL   
   (i) Pulse Rate per 

minute 
 

   (ii) Blood Pressure mm 
Syst. 

 

   (iii) Height cms  
   (iv) Weight kg  
     
  B. (i) SPECIFIC   
   (a) Head & Neck : 1 = Normal, 2 = 

Abnormal 
   If abnormal, 

details 
 

   (b) Breasts: 1 = Normal, 2 = Abnormal 
   If abnormal, 

details 
 

   (c) Thorax : 1 = Normal, 2 = Abnormal 
   If abnormal, 

details 
 

   (d) Abdomen : 1 = Normal, 2 = Abnormal 
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   If abnormal, 
details 

 

   (e) External genitalia : 1 = Normal, 2 = Abnormal 
   If abnormal, 

details 
 

   (f) Extremities : 1 = Normal, 2 = Abnormal 
   If abnormal, 

details 
 

   (ii) Details of any other abnormalities, if any 
     
     
  C. ANY OTHER DISEASE (if any, specify)  
     
  D. (I) Pap smear taken, 1 = No, 2 = Yes, 8 = N. A. 
   (ii) (a) X- Ray taken : 1 = No, 2 = 

Yes 
   (b) Details of X-ray   
     
   (iii) C.B.C. : 1= No, 2 = Yes  
   (iv) Any other investigations done  
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 FORM-C 

   Cancer Registry   

     
     

   
A.Specify Type of Cancer 

     
 (i) Date of Diagnosis   
 (ii) Site of cancer   
 (iii) Histopathology   
 (iv) Treatment Received   
  1 = Surgery, 2 = Radiotherapy   
  3 = Chemotherapy, 4 = Hormontherapy   
  5 = Combination, 6 = No treatment    
  8 = Not applicable, 9 = Unknown   
     

B. ANY OTHER DISEASE (if any, specify) 
     
  D. (I) Pap smear taken, 1 = No, 2 = Yes, 8 = N. A. 
   (ii) (a) X- Ray taken : 1 = No, 2 = 

Yes 
   (b) Details of X-ray   
     
   (iii) C.B.C. : 1= No, 2 = Yes  
   (iv) Any other investigations done  
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  DATA ON CHILDREN (14 YEARS AND LESS) 

 
 

1 NAME    
  first middle last  

2 AGE    
3 SEX (1 = male, 2 = female)  cms 
4 Symptomatology (1 = Yes, 2 = No)  kgs 
5 Medical 

Examination: 
 cms 

 A. (I) Height   
  (ii) Weight   
  (iii) Head Circumference   
     
 B. 1 Throat (1 = Normal, 2 = Abnormal)  
   Details   
  2 Dentition (1 = Normal, 2 = Abnormal)  
   Details   
  3 Lymph Nodes (1 = Normal, 2 = Abnormal)  
   Details   
  4 Thyroid (1 = Normal, 2 = Abnormal)  
   Details   
  5 Skin (1 = Normal, 2 = Abnormal)   
   Details   
  6 Nails (1 = Normal, 2 = Abnormal)   
   Details   
  7 Eyes (1 = Normal, 2 = Abnormal)   
   Details   
  8 Abdomen (1 = Normal, 2 = Abnormal)  
   Details   
  9 Respiratory (1 = Normal, 2 = Abnormal)  
   Details   
  10 Cardiovascular (1 = Normal, 2 = Abnormal)  
   Details   
  11 CNS (1 = Normal, 2 = Abnormal)   
   Details   
  12 Mental status (1 = Normal, 2 = Abnormal)  
   Details   
  13 Genito Urinary (1 = Normal, 2 = Abnormal)  
   Details   
  14 Congenital abnormalities (1 = Normal, 2 = Abnormal)  
   Details   
  15 Skeletal abnormalities (1 = Normal, 2 = Abnormal) 
   Details   
  16 Any other abnormalities (Specify)  
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 C. Investigations done : (Specify)   
BIRTH DEFECT  

     
1 Name    
  first middle last  

2 Information of child (1 = Alive, 2 = Dead)   
3 Head 

Circumference 
Cms   

4 Mental retardation (1 = Yes, 2 = No)   
 Details, if any   
     

5 Growth Retardation (1 = yes, 2 = No)   
 Details, if any   

6 Identify all abnormalities   
 1 Head & face   
 2 Extremities   
 3 Heart   
 4 CNS   
 5 Genitalia   
 6 Skeletal   
 7 Any 

other 
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PROVISIONAL DIAGNOSIS 

A. PROVISIONAL DIAGNOSIS   
 1 =  NORMAL, 2 = Suspected cancer   
 3 = Cancer, 4 = Other disease   
 4 = Sepcify   
     

B. RECOMMENDATIONS   
 Referral to specialised hospital   
  1 = Required, 2 = Not required   

 
 
 
 
 




