


Module 5

Surveillance of  

HIV Risk Behaviours

Participant Manual

2006
First Edition



© World Health Organization 2006

First Edition

This document is not a formal publication of the World Health Organization (WHO), and all 
rights are reserved by the Organization. The document may, however, be freely reviewed, 
abstracted, reproduced or translated, in part or in whole, but not for sale or for use in 
conjunction with commercial purposes.

The views expressed in documents by named authors are solely the responsibility of those 
authors.

Design and Printed in India by : New Concept Information Systems Pvt. Ltd. 
www.newconceptinfo.com

ISBN No. : 92 9022 285 9



3Participant Manual

We are grateful to all the national and international experts and who reviewed earlier 
versions of the module.

Bangladesh: Dr Motiur Rahman, Associate Scientist & Head of RTI/STI Laboratory, ICDDR, 
B; Dr Md Hanif Uddin, Deputy Programme Manager, National AIDS/STD Programme;  
Dr Khondoker Mahbuba Jamil, Senior Scientific Officer, Department of Virology, Institute 
of Epidemiology, Disease Control and Research; 

Bhutan: Ms Neyzang Wangmo, Associate Lecturer of Royal Institute of Health Sciences

China: Ms Wang Lan, National Center for AIDS/STD Control and Prevention; 

Cambodia: Dr Ly Penh Sun, Deputy Director, National Center for HIV/AIDS, Dermatology 
and STD. 

India: Dr Shashi Kant, Additional Professor, Centre for Community Medicine, All India 
Institute of Medical Sciences (AIIMS); Dr A.S. Rathore, Joint Director (Training), National 
AIDS Control Organisation; Dr B.S.N. Reddy, Head, Dermatology Department, Maulana 
Azad Medical College; Dr Madhulekha Bhattacharya, Professor and Head Department of 
CHA National Institute of Health & Family Welfare; Dr Jagadeeshan, Tamil Nadu State 
AIDS Control Society. 

Indonesia: Ms Naning Nugrahini, Technical Officer for STI and Surveillance, Monitoring 
and Evaluation, Directorate of Direct Transmitted Disease Control; Dr Dicky Budiman, 
Sub-Directorate of AIDS & STI; Dr Dyah Erti Mustikawati, Head of Section for Evaluation 
and Reporting, Sub-Directorate of AIDS/STI. 

Maldives: Mr Mohammed Rameez, Progrmme Coordinator, Department of Public 
Health. 

Myanmar: Dr Min Thwe, National AIDS Programme Manager, Ministry of Health, 
Government of the Union of Myanmar; Dr Tun Myint, Divisional AIDS Officer, Mandalay 
AIDS/STD Prevention and Control Programme; Dr Htay Naing, Medical Officer, National 
AIDS Control Programme. 

Nepal: Dr K. N. Thakur, Dermatologist, Koshi Zonal Hospital; Dr Devi Prasad Bhusal, 
Teku Hospital. 

Srilanka: Dr N. Punchihewa, National STD/AIDS Control Programme; Dr K.A.M. Ariyaratne,  
National STD/AIDS Control Programme; Dr Sriyakanthi Beneragama, Epidemiologist, 
National STD/AIDS Control Programme. 

Thailand: Ms Thanapan Fongsiri, AIDS Cluster, Bureau of AIDS, TB and STI, Department 
of Disease Control, Ministry of Public Health;  Dr Tanarak Plipat, Medical Officer, Head 
of HIV, TB and STD Surveillance Section, Bureau of Epidemiology, Department of Disease 

Acknowledgments



4 Module 5: Serveillance of HIV Risk Behaviours

Control, Ministry of Public Health; Mr Surasak Thanaisawanyangkoon, Health Technical 
Officer, Bureau of AIDS, TB and STIs, Ministry of Public Health; Mrs Mattana Herber, 
Health Technical Officer, Office of Disease Prevention and Control; 

Timor-Leste: Mr Virgilio Soares, HIV/AIDS Officer, Ministry of Health. 

Vietnam : Dr Phan Thi Thu Huong, Deputy Head of HIV/AIDS/STI Surveillance, Viet Nam 
Administration of HIV/AIDS Control (VAAC). 

United States Department of Health and Human Services, Centers for Disease Control 
and Prevention (HHS-CDC), Global AIDS Program (GAP) Surveillance Team.

University of California at San Francisco (UCSF), Institute for Global Health, AIDS Research 
Institute through the University Technical Assistance Program (UTAP) with CDC/GAP.

Tulane University, School of Public Health and Tropical Medicine through the University 
Technical Assistance Program (UTAP) with CDC/GAP. 

AIDS Institute of Family Health International, USA 



5Participant Manual

TABLE OF CONTENTS

Introduction  7
 How to Study this Module 7
 Additions, Corrections and Suggestions 8

Unit 1
Behavioural Surveillance 9
 Overview 9
 Introduction 10
 Designing a Behavioural Surveillance System 11
 Steps in Conducting Behavioural Surveillance 16
 Exercises 20

Unit 2
Measures and Indicators for Behavioural Surveillance 22
 Overview 22
 Introduction 22
 Selecting Indicators For Behavioural Surveillance 23
 Standardized Versus Locally Adapted Indicators 25
 Exercises 25

Unit 3
Survey Methods 27
 Overview 27
 Introduction 28
 Measurement Error 28
 Data Collection Methods 33
 Survey Instruments 34
 Fieldwork Practicalities 35
 Selecting Appropriate Fieldworkers and Supervisors 36
 Exercises 37

Unit 4
Sampling Approaches 40
 Overview 40
 Introduction 41
 Sampling Approach 41
 Simple Random Sampling Problems 44
 Sampling Issues in Behavioural Surveillance 46
 Sampling Options in Behavioural Surveillance 48
 Sample Size Calculation 52
 Exercises 54

Unit 5
Data Analysis and Use 57
 Overview 57
 Introduction 58
 Data Management Issues and Activities 58
 Data Analysis 59



6 Module 5: Serveillance of HIV Risk Behaviours

 Using Behavioural Surveillance Data 62
 Exercises 64

Unit 6
Ethical Considerations 66
 Overview 66
 Introduction 67
 Ethical Principles of Working with Human Subjects 67
 Informed Consent 67
 Confidentiality 69
 Ethical Considerations Unique to Behavioural Surveillance 70
 Exercises 72

Unit 7
Pre-Surveillance Activities 74
 Overview 74
 Introduction 75
 Purpose of Pre-Surveillance Assessment 75
 Pre-surveillance Assessment Methods 77
 Methodological Details 77
 Evaluating the Current State of Surveillance 82
 Exercises 83

Final Case Study 85

Module 5 Summary 88

APPENDIX A
References and Further Reading 90

APPENDIX B
Glossary and Acronyms 92

APPENDIX C
Answers to Warm-up Questions and Case Studies 106



7Participant Manual

How to Study this Module

What you should know before the course 
This course is meant primarily for those involved in the planning and implementation of 
behavioural surveillance. As a participant, you should understand the basic epidemiology 
of HIV/AIDS and public health surveillance. 

Module structure
The module is divided into units. The units are convenient blocks of material for a 
single study session. 

This module can also be used for self-study.

Because you already know quite a bit about HIV/AIDS, we begin each unit with some 
warm-up questions. Some of the answers you may know. For other questions, your answer 
may just be a guess. Answer the questions as best you can. 

You will keep the warm-up questions in this manual. No one will see your answers but 
you. We will study and discuss the unit, and then you will have time to go back and 
change your warm-up answers. At the end of the unit, the class will discuss the warm-
up questions. You can then check your work. 

As you study this module, you may come across italicized terms that are unfamiliar. In 
Appendix B, you will find a glossary that defines these words. 

Summary
The HIV/AIDS epidemic continues to grow worldwide and to have a devastating impact 
on individuals, communities and entire countries and regions. Behavioural surveillance 
measures trends in the behaviours that can lead to HIV infection and has been shown 
to make an important and useful contribution to informing national responses to 
HIV. Conducting behavioural surveillance requires coordination among many partners 
and multiple skills. Although there are many useful reference materials available for 
behavioural surveillance, there has not yet been a comprehensive effort to train or 
improve the capacity of in-country surveillance teams. This module aims to help reduce 
this training gap. 

Appendices 
More information is provided:

Appendix A: References and Further Reading Material

Appendix B: Glossary and Acronyms

Appendix C: Answers to Warm-Up Questions and Case Studies

Introduction
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Additions, Corrections, Suggestions

Do you want to suggest changes in this module? Is there other information you would 
like to see? Please email us. We will collect your letters and emails and consider your 
comments in the next update to this module.

Address
HIV/AIDS Unit 
Department of Communicable Diseases 
World Health Organization 
Regional Office for South-East Asia 
World Health House,  
Indraprastha Estate 
Mahatama Gandhi Marg 
New Delhi 110 002, India 
Email: hiv@searo.who.int 
Fax: 91 11 23370197
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Overview

What this unit is about
In this unit, you will learn basic information about surveillance, its purpose, history 
and key considerations.

Warm-up questions
1. True or false? One-time cross-sectional surveys can be considered surveillance. 

    True   False

2. _______________ surveillance involves regular, repeated cross-sectional surveys 
collecting data that can be compared over time on HIV risk behaviours and other 
relevant issues.   
a. Behavioural
b. Biological

3. Which of the following can be a use of behavioural surveillance?
a. to explain changes in HIV prevalence over time
b. to provide information for prevention programmes
c. to raise the awareness of HIV among policy-makers
d. to provide an early warning of which groups and areas infection is likely to 

spread in and between
e. all of the above

4. True or false? Surveillance is a useful tool for evaluating specific HIV/AIDS 
interventions. 

    True   False

5.  True or false? In a generalized epidemic everyone is at equal risk of infection. 

    True   False

6.   _________ sites are facilities such as STD clinics, antenatal care clinics, blood 
donation centres, drug treatment programmes, prisons and needle exchange 
programmes.
a. Sentinel
b. Community

7.  Which of the following is the definition of linking behavioural and biological data? 
a. collecting HIV, STI and behavioural data from the same individuals at the same 

time
b. collecting HIV, STI and behavioural data from the same source population at 

different times

Behavioural Surveillance
UNIT 

1
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c. analysing HIV, STI and behavioural data from similar source population, using 
whatever data are available

d. reporting behavioural and biological surveillance together
e. all of the above

8.   Collecting ___________ level data provides more detailed information but requires 
larger sample sizes and thus more time and money.
a. national
b. sub-national

Introduction

What you will learn
By the end of this unit, you should be able to:

• define surveillance;
• outline the uses of behavioural surveillance;
• outline issues to consider when designing a surveillance system;
• outline the steps required to achieve a sustainable surveillance system.

Surveillance is the systematic, regular and ongoing collection and use of data for public 
health action. Although they are often the beginning of a surveillance system, one-time 
cross sectional surveys should not be considered as surveillance. HIV/AIDS surveillance 
can be divided into biological and behavioural surveillance.

Behavioural surveillance involves regular, repeated cross-sectional surveys collecting data 
on HIV risk behaviours and other relevant issues that can be compared over time.

Biological surveillance also involves regular and repeated cross-sectional surveys, but 
collects biological samples that are tested for HIV and other related illnesses such as 
STIs and TB.

Cross-sectional surveys collect information from a selected sample of a target population 
at one point in time or over a short period of time. In surveillance, the same survey or 
a similar survey is repeated with the same target population (but a different sample 
of people) at regular intervals. This enables us to explore behavioural changes over 
time. 

Uses of behavioural surveillance
Uses of behavioural surveillance include the following:

• To provide an early warning of which groups and areas infection is likely to spread 
in and between.

• To explain changes in HIV prevalence over time – without behavioural data, biological 
surveillance data are difficult to interpret. For example:
• Does a stable or falling HIV prevalence mean there are fewer new infections? 

More deaths? Or that the population being tested has changed over time? 
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• Does a rising HIV prevalence mean prevention programmes are failing? That life 
expectancy is increasing because of treatment programmes? 

• That the epidemic has not reached the stage when people are dying? Or that 
the testing population has changed over time?

• To provide information for developing prevention programmes –measuring the 
prevalence of HIV alone does not provide all the information needed to design 
effective policy and programmes. Behavioural data allows us to identify the 
populations and behaviours that are driving the epidemic and that should be targeted 
in programmes. 

 Note: surveillance does not provide much information about how to target the groups 
and behaviours. That requires purposely designed research.

• To monitor and evaluate the impact of prevention programmes. Surveillance can 
be a useful tool for monitoring and evaluating HIV/AIDS prevention programmes 
that target the populations or the geographical areas included in surveillance. 
The national monitoring and evaluation strategies for HIV/AIDS should, therefore, 
incorporate indicators derived from behavioural surveillance data. However:
• Without adaptation, surveillance only provides evidence for the impact of 

HIV programmes as a whole and not for the impact of specific interventions 
or specific programme elements. Although surveillance can be adapted to 
evaluate specific interventions (by adding questions relating to exposure to 
the specific interventions) this must be done with care. This ensures that the 
focus of surveillance is not deflected away from detecting and measuring risk 
behaviours.

• While surveillance is useful for evaluating programmes, like most evaluation 
methods, it does not provide conclusive evidence that the programme caused 
any observed changes in behaviour. Any observed change may have occurred 
even without the programme because of some other factor.

• To reinforce the findings of biological surveillance.
• To raise the awareness of HIV among policy-makers.

Designing a Behavioural Surveillance System 
When designing a behavioural surveillance system, you should consider: 

• whom to include in surveillance;
• where to access the surveillance populations;
• how to link biological and behavioural surveillance data;
• how to ensure that surveillance is appropriate for the context.

Whom to include
The current guidelines about whom to include in surveillance differ according to the 
state of the epidemic a country is in. Epidemics can be broadly classified into low-grade, 
concentrated and generalized epidemics. 

• Low-level: Prevalence of HIV is consistently below 5% in any “high-risk groups” and 
below 1% in the “general population.”
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• Concentrated: Prevalence of HIV has surpassed 5% on a consistent basis in one or 
more “high-risk groups,” but remains below 1% in the “general population.”

• Generalized: Prevalence of HIV has surpassed 1% in the “general population.”

The general guidelines for whom to include in surveillance for each epidemic state are 
shown in Table 1.1.

Table 1.1

Whom to include in surveillance by epidemic state

State of the 
epidemic

Biological surveillance
(annually if feasible)

Behavioural surveillance

Low-level High-risk groups High-risk groups annually,
general population every 3-5 years

Concentrated High-risk groups,
general Population

High-risk groups annually,
general population every 3-5 years

Generalized High-risk groups,
general population

High-risk groups annually,
general population annually

General population surveillance measures HIV risk behaviours in a sample of people 
selected to represent the people living in a region or nation. The surveillance can be 
restricted to certain ages (for example, young people 15-24 years old) or genders.

High-risk group surveillance measures HIV risk behaviours in groups whose behaviours, 
occupations or lifestyles could expose them to higher risk of acquiring and transmitting 
HIV than the rest of the population. These groups are often important in establishing, 
accelerating or sustaining the HIV epidemic.

Common high-risk groups considered for inclusion in behavioural surveillance are shown 
in Table 1.2.

Table 1.2

High-risk groups often considered for inclusion in behavioural surveillance

High-risk groups often considered for inclusion in behavioural surveillance

• injecting drug users
• university students
• sex workers and their clients, for example, truck drivers or mine workers
• men who have sex with other men
• uniformed personnel (police, border personnel and military)
• migrant labourers
• young people

Why include these groups?
Here are two frequent questions asked about surveillance:

• Why should we do general population surveillance in concentrated epidemics, where 
the general population is at low risk?

• Why should we do high-risk group surveillance in generalized epidemics, where the 
whole population is at high-risk? 
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What are your thoughts on this?
High-risk group surveillance in a generalized epidemic: In a generalized epidemic, we 
need to conduct surveillance in sub-populations where HIV is concentrated. We also need 
to include their partners, because even in a generalized epidemic, not everyone in the 
population is at equal risk of HIV, or has an equal role in the spread or maintenance of the 
epidemic. The behaviours of these sub-populations may continue to drive a generalized 
epidemic and are therefore important to monitor and to target for interventions. 

General population surveillance in a concentrated epidemic:  In a concentrated 
epidemic, general population surveillance helps us understand the potential for HIV to 
spread beyond the groups where it is concentrated. Therefore, the surveillance acts as 
an early warning system by allowing us to explore the:

• size of the sub-populations in which HIV is concentrated;
• links (bridges) between the sub-populations and their partners and the ‘general’ 

population;
• level of risk behaviours in the ‘general’ population. 

The need for general population surveillance in low-level epidemics remains 
controversial, as some people argue that it is not cost-effective to set up large-scale 
general population surveys in low-level epidemics. However, this shouldn’t prevent 
countries from conducting intermittent surveys.

Where to access groups
The populations included in surveillance can be accessed either in ‘sentinel sites’ or 
in the community.

Sentinel sites are facilities such as STI clinics, antenatal care clinics, blood donation 
centres, drug treatment programmes, prisons and needle exchange programmes. 
Community sites are locations in the community, such as households or brothels. 

Sentinel surveillance was initially used in the 1990s, when surveillance relating to HIV/
AIDS was in its early stages and focused on unlinked anonymous blood testing. Sentinel 
surveillance is often more convenient, cheaper and has fewer ethical implications than 
population-based surveillance. The main drawback of sentinel surveillance is that we 
do not know who the people identified through the sentinel sites represent or how they 
change over time. All we know is that these are people who come into contact with the 
sites. In contrast, when community-based surveillance uses rigorous sampling techniques, 
the people whom the sample represents can be clearly defined. 

Note: Using antenatal clinics as sentinel sites is less problematic, as women attending 
antenatal care are considered to be a reasonable proxy for the general population. 

In unlinked anonymous testing, a sample of blood originally collected for other purposes 
is tested for HIV. The person whose blood is taken does not know that his or her blood 
will be tested for HIV. All information that could identify the person is removed from 
the sample so that the results of the test cannot be linked back to that person.



14 Module 5: Serveillance of HIV Risk Behaviours

How to link biological and surveillance data
We have already discussed the importance of behavioural data for the interpretation of 
biological data over time. To ensure data are complementary and useful, behavioural 
and biological surveillance are best planned together. 

When you are planning, decide how behavioural and biological data are best linked. This 
can be difficult. Linking means different things to different people. It may mean:

• collecting HIV, STI and behavioural data from the same individuals at the same 
time;

• collecting HIV, STI and behavioural data from the same source population at different 
times;

• analysing HIV, STI and behavioural data from similar source populations, using 
whatever data are available;

• reporting behavioural and biological surveillance together.

There are advantages and disadvantages for each type of linking. The decision on how 
data are best linked should be country-specific. At the very least, behavioural and 
biological surveillance should be presented in a single report. Table 1.3 outlines the 
advantages and disadvantages of each type of linking. 

Whatever type of linking a country selects, linking should be done for trends over time 
rather than for one point in time. This is because behavioural and biological data linked 
at one point in time are impossible to interpret because of the temporal relationship 
between HIV and risk behaviours. Recent risk behaviours are not necessarily related to 
HIV status, as infection may have occurred some time ago. The relationship between 
behaviours and STIs may also be unclear.

Table 1.3

Summary of the advantages and disadvantages of different types of linking 
behavioural and biological data

Type of linking Advantages Disadvantages
Collect data 
from same 
individuals

• Helps in understanding 
biological data over time 
and ensures behavioural 
and biological samples 
are alike.

• Behavioural and 
biological data can be 
used to reinforce each 
other’s findings.

• Can be cheaper if data 
collection activities are 
combined.

• More convenient, 
especially where access 
is an issue.

• Only disrupts community 
once.

• Temporal relationship between 
behaviour and HIV/AIDS/STI 
makes individual analysis 
difficult.

• Blood draw and longer 
interviews may increase refusal 
rates.

• Required frequency, sample 
size and sampling strategies 
(for example, sentinel sites 
versus community sampling) 
may differ for biological and 
behavioural surveillance.

• Difficult to find fieldworkers 
with the skills for both 
behavioural and biological data 
collection.
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Collect 
data from 
same source 
population

• Helps in understanding 
biological results over 
time, samples likely to 
be similar.

• Behavioural and 
biological data can be 
used to reinforce each 
other’s findings.

• No need to compromise 
on fieldworker 
skills, frequency of 
surveillance, sample size 
or sampling strategies.

• Refusal rate for 
behavioural surveillance 
not increased by 
blood being drawn for 
biological surveillance.

• Temporal relationship between 
behaviour and HIV/AIDS/STI 
makes individual analysis 
difficult.

• No guarantee that behavioural 
and biological surveillance 
samples are alike.

• No savings in cost or 
convenience.

• Community disrupted more 
than once.

Analyse data 
for similar 
population

• Helps in understanding 
biological results over 
time.

• Behavioural and 
biological data can be 
used to reinforce each 
other’s findings.

• No need to compromise 
on fieldworker 
skills, frequency of 
surveillance, sample size 
or sampling strategies.

• Refusal rate for 
behavioural surveillance 
not increased by 
blood being drawn for 
biological surveillance.

• Temporal relationship between 
behaviour and HIV/AIDS/STI 
makes individual analysis 
difficult.

• Using different source 
populations means that 
behavioural and biological 
surveillance samples may not 
be alike.

• No savings in cost or 
convenience.

Produce a joint 
report

• Provides data users with 
all the information they 
need in one document.

• No need to compromise 
on fieldworker 
skills, frequency of 
surveillance, sample size 
or sampling strategies.

• Refusal rate for 
behavioural surveillance 
not increased by 
blood being drawn for 
biological surveillance.

• Unlikely that the populations 
are similar so no integrated 
analysis.

• No savings in cost or 
convenience.

• Behavioural data adds little to 
understanding the findings of 
biological surveillance.

How to ensure surveillance is appropriate
There is no one-size-fits-all way of designing a surveillance system. The surveillance 
system needs to be designed to fit the specific features of your country’s epidemic and 
health system. The things that we discuss in this training are not “rules.” Everything 
will need adaptation to fit the needs and contexts of each country.

(Table 1.3 Contd.)
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Steps in Conducting Behavioural Surveillance 
This section introduces the steps in conducting behavioural surveillance. You will learn 
how the different aspects of behavioural surveillance feed into each other and understand 
an overview of the whole surveillance process.  

When you are conducting behavioural surveillance, follow these steps:

1. Identify a coordinating body.
2. Agree on the purpose of surveillance.
3. Establish criteria for selecting populations and geographic coverage areas.
4. Gather information to help with the decision about populations and geographic 

locations and to guide survey implementation.
5. Finalize selection of sub-populations and geographic locations for surveillance.
6. Develop a sampling design.
7. Develop survey protocol.
8. Build a sampling frame.
9. Conduct surveillance.
10. Analyse and use data.
11. Plan for next round of surveillance.

Identify a coordinating body  
The purpose of the surveillance coordinating body is to provide guidance and serve as 
an overall decision-making committee for the surveillance system. Examples of the 
responsibilities of a surveillance coordinating committee include:

• defining the purpose of surveillance;
• ensuring the surveillance system is set up to meet the data needs of the country;
• identifying funding sources;
• advocating to policy-makers and stakeholders about the importance of 

surveillance;
• facilitating coordination between surveillance partners;
• making final decisions about the populations and geographical areas included in 

surveillance; 
• monitoring the progress of the surveillance process; 
• providing input into data interpretation and conclusions;
• maximizing data dissemination and use.

Surveillance committees may already exist in countries, but may not include all the key 
players or may not function appropriately. Who should be included on the committee 
depends on each country’s needs and experiences. Ideally, the ministry of health or 
national AIDS control programme should convene committees. The committees should 
include the various national and international bodies whose interests are served by the 
surveillance system, such as representatives from:  

• key government ministries 
• multilateral agencies
• donor agencies
• local and/or international NGOs
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• members of the target population/NGOs that represent them
• agencies selected to implement surveillance 

Agree on the purpose 
The first task of the surveillance committee is to agree on the purpose of surveillance 
(outlined earlier in this module) and establish the data needs of the country. 

While it is clear that consensus and coordination are important, they are often difficult 
to achieve, as stakeholders can have different ideas about the purpose and practicality 
of surveillance. 

Ensuring consensus involves regular meetings and discussions among many organizations, 
which can be difficult to coordinate. The government should play a central role in this 
process.

Establish criteria for selections 
Before each round of surveillance, the surveillance populations and geographical areas 
should be reassessed. New groups may need to be phased in if new risk groups emerge 
or surveillance capacity increases. Old groups may need to be phased out if data being 
collected from them is not useful. This should be done using set criteria:

• Criteria for selecting populations: The selection of surveillance populations should 
be based on a solid understanding of the epidemic dynamics in a country. The selected 
populations should be useful for monitoring and tracking the future course of the 
epidemic. It is not sufficient to select surveillance populations through anecdotal 
evidence. Often, stakeholders want to include their priority groups (for example, 
in order to evaluate their own interventions) or because of political pressure to 
include or exclude groups (for example, a government may not want to acknowledge 
intravenous drug use as a problem). 

• Criteria for selecting geographical coverage areas: The geographical coverage area 
of surveillance should be determined based on what areas of the country and what 
levels of data will be most meaningful in understanding the epidemic. The main 
criteria for selecting geographical coverage areas are whether data is required at 
a national or sub-national level. 

Note on national versus sub-national estimations: National level data provide estimates 
for the whole country. Sub-national level data provide more detailed information 
about different epidemics in different regions/provinces. When making decisions 
about geographical coverage areas, it is important to remember that you can carefully 
aggregate provincial figures up to get a quasi national figure, but you can rarely 
disaggregate a national number to get details at the provincial level. The downside of 
collecting sub-national level data is that it requires larger sample sizes and thus more 
time and money.

Gather information
Once the criteria for selecting populations and geographical areas have been established, 
it is time to actually make the selection. Begin the process by assessing what is currently 
known about the national epidemic by reviewing previous research. Once this review 
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has been completed and a list of potential sub-populations and geographical hotspots 
has been completed, a series of field assessments is required to find out:

• whether members of the proposed sub-populations do in fact engage in risky 
behaviours;

• whether members of the population exist in sufficient numbers to merit inclusion 
in the surveillance system;

• how and where members of the sub-population can be assessed and sampled in a 
systematic fashion;

• how the sub-population can be operationally defined and what the eligibility criteria 
for inclusion in surveillance should be; 

• the general willingness of potential respondents to participate in surveillance 
surveys.

Finalize selections
All the information collected in the review of previous research and in the field 
assessments needs to be synthesized for final population and geographic selection by 
the surveillance coordinating committee. 

Develop sampling design 
Because we usually cannot interview all members of our chosen populations, we sample 
individuals and interview them. There are several ways of sampling individuals, and 
the most appropriate way of ensuring that unbiased and precise estimates are obtained 
depends on the characteristics of the population of interest. 

Develop a survey protocol 
Formulating and documenting the surveillance protocol is essential for the collection of 
high quality data that meets the needs of the country. Writing the protocol is an essential 
part of pre-surveillance planning. It helps to clarify the aims of the surveillance system 
and ensures that all of the elements of surveillance are thought out and planned for. The 
elements that should be included in the surveillance protocol are shown in Table 1.4.

For example, data analysis and data use are sometimes only considered once data 
collection is completed, but planning for these at the start of the surveillance process 
is the only way to ensure that appropriate data is collected and that data are used in 
a timely and effective manner. 

Protocols also ensure that the surveillance procedures are documented so the system 
can use consistent methodologies and produce comparable trend data, regardless of 
changes in personnel between data collection rounds. 
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Table 1.4

Elements of a behavioural surveillance protocol

1. A brief description of the HIV/AIDS situation in the country and of the existing 
surveillance system 

2. The objectives of the surveillance system, including how surveillance is 
integrated into the national monitoring and evaluation strategic plan

3. A justification of the selection of sub-populations and geographic locations 
for surveillance and the frequency with which the surveillance will take place

4. A description of the methodologies to be used:
 • operational definitions of the target population
 • key indicators
 • sampling approach for each target population
 • sample size calculations for each target population
 • development and validation of tools and instruments
 • selection and training of interviewers, supervisors, data entry clerks, etc.
 • data collection procedures
 • quality control

5. A data management and data analysis plan

6. The report writing and dissemination strategy and a description of how the 
data are expected to be used

7. A discussion of ethical considerations

8. The roles and responsibilities of collaborating partners

9. The timeline

10. The budget and available resources

Build sampling frame 
Some sampling approaches require a list of units, or sampling frame, from which the 
sample is selected. If a sampling frame is required, it is usually necessary to map or 
enumerate the population of interest. 

Conduct surveillance 
The next step is to actually carry out the surveillance protocol. If elements of the 
protocol are changed during implementation, this should be documented. This ensures 
that data collected at the next round can be collected in a comparable manner. 

As the protocol is implemented, it can be useful to collect information from fieldworkers 
and supervisors regarding problems they encountered during data collection and potential 
solutions so data collection can be improved for the next round. 

Analyse and use data 
An analysis plan should have been completed prior to data collection. This should 
include identifying personnel with appropriate data management, cleaning and analysis 
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skills, identifying software, defining indicators and making mock-ups of key tables and 
graphs. This planning helps ensure that all the required data and no unnecessary data 
are collected. It also helps ensure that data are analysed appropriately and are ready 
for dissemination in a timely manner.

Data collection and analysis is only half the battle. There is little point in collecting 
data that is useful but not used. Getting the data used requires that it be presented to 
the different users in a timely way that is easy for them to understand and interpret. 
As much time and planning should go into dissemination of data as into planning and 
conducting data collection. The results of surveillance should be shared at the national, 
regional and district level. 

Plan for next round 
Although the surveillance steps have been presented as if they are linear, the process 
should be viewed as a cycle. The purpose of surveillance is to collect trend data, and 
this requires that similar methods are used for each round. Surveillance systems require 
adaptation and modification. However, the need to adapt the surveillance system as 
both knowledge and the epidemic change must be balanced with the desire to collect 
comparable data in identical or nearly identical ways over time.

Summary
Surveillance is the systematic, regular and ongoing collection and use of data for public 
health action. Behavioural surveillance involves regular, repeated cross-sectional surveys 
collecting data that can be compared over time on HIV risk behaviours and other relevant 
issues. When designing a behavioural surveillance system, there are several issues you 
should consider. You should also follow the steps required to achieve a sustainable 
surveillance system.

Exercises

Warm-up review  
Take a few minutes now to look back at your answers to the warm-up questions at the 
beginning of the unit. Make any changes you want to make. 

Small group discussion
Get into small groups by country, region or province to discuss these questions. 

1. How is surveillance organized/coordinated in your settings? What works and does 
not work in the organizational structure?

2. Look at the diagram below. This diagram was developed using behavioural 
surveillance data from Asia, where the majority of epidemics are concentrated. 
The diagram helps us understand what behaviours are driving the HIV epidemic, the 
size of high-risk groups and their links to the general population. The ovals show 
the different population groups and their size, while the arrows show the links 
between the populations and the strength of the links. Describe how you could use 
the information shown in the diagram in your country. 
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Low or no risk 
males

Low or no risk 
females

Clients

FSW

IDUsMSM

Children

MSM

Apply what you have learned/case study 
Try this case study individually. We will discuss the answers in class.

1. When discussing guidelines for whom to include in surveillance for each epidemic 
state, what do we mean by the general population and by high-risk group 
surveillance?

2. Are commercial sex workers a high-risk group?
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Measures and Indicators for Behavioural 
Surveillance

Overview

What this unit is about
In this unit, you will learn about selecting appropriate measures and indicators for 
behavioural surveillance.

Warm-up questions
1. What are two characteristics of a good indicator? 

2. True or false? Behavioural surveillance indicators should measure aspects of 
behaviours that are key to the spread of HIV. Circle your answer.

    True   False

3. When should behavioural surveillance indicators be selected during behavioural 
surveillance? Circle your answer below.
a.   during planning
b.   during analysis

4. True or false? The two most difficult issues defining behavioural surveillance indicators 
are defining the behaviours themselves and defining the time period to which the 
indicator should refer. 

    True   False

5. True or false? Behavioural surveillance indicators do not need to be consistent over 
time. 

    True   False 

6. The time reference period of an indicator should be determined by its ________. 
a. prevalence
b. frequency

Introduction

What you will learn
By the end of this unit, you should be able to:

• understand the characteristics of a good indicator;
• select indicators for behavioural surveillance;
• understand the main methodological difficulties with indicators for behavioural 

surveillance;
• discuss using standardized versus locally adapted indicators.

UNIT 

2
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Good indicators 
An indicator is simply a measure of something. A good indicator:

1. measures something of relevance to the topic (the measure serves some use);
2. measures the item of interest accurately;
3. is easy to interpret and is defined in clear terms, for example, if we were interested 

in measuring unsafe sex we would need to:
• define unsafe sex  (for example, ‘sex without condom use with a commercial 

partner’);
• define the population to whom the measure can be generalized. (for example, 

‘men aged 15-49’);
• define the time period to which the measure refers (for example, ‘last sex’);

4. can be compared across different population groups and across time, requiring that 
definitions and field methodologies are consistent over time;

5. is feasible to collect in terms of effort/cost.

Selecting Indicators for Behavioural Surveillance
Behavioural surveillance indicators should measure aspects of behaviours that are key 
to the spread of HIV, including: 

• behaviours that determine the likelihood that an uninfected person will come into 
contact with an infected person (number and type of sexual partners, patterns of 
needle exchange, etc.);

• behaviours that determine the likelihood that transmission of HIV will occur if 
contact with an HIV infected person comes about (level of condom use, equipment 
sharing practices, etc.).

Note: The likelihood of transmission is also determined by other factors, such as the 
presence of other STI infections.

Indicators should be selected during the planning of behavioural surveillance. This 
helps focus the surveillance data needs of the country. It also ensures that all the data 
required to construct the selected indicators are collected.

Assessing HIV
The selection of indicators should be determined by country data needs. Essential 
indicators for the general population, injection drug users (IDUs) and commercial sex 
workers (CSWs) are shown in Table 2.1. (You can learn about other common indicators 
at http://www.measuredhs.com/hivdata/ind_tbl.cfm). 

It is also usual for data to be collected on factors that promote or reduce high-risk 
behaviours (for example, alcohol or drug use) and on background information so indicators 
can be compared across different sociodemographic profiles.    
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Table 2.1

Essential indicators

 General population IDUs CSWs

• proportion who had commercial sex 
in past year

• frequency of commercial sex in past 
year

• proportion who had non-regular/
casual partners in past year

• frequency of non-regular /casual 
partners in past year

• last time and consistent condom use 
by partner type 

• proportion who injected drugs in 
past year

• proportion who 
shared needles 
last time

• proportion who 
did not use 
clean needles 
consistently 
in past week 
(or other time 
reference 
period)

• last time and 
consistent 
condom use 
with clients

• proportion who 
injected drugs 
in past year

Methodological issues 
The two most difficult issues defining behavioural surveillance indicators are defining 
the behaviours themselves and defining the time period for which the indicator should 
refer.

Defining behaviours
A good indicator is easy to interpret and is defined in clear terms. What may appear to 
be small differences in definition can translate into large differences in what an indicator 
represents, how it can be used and the data required compiling it. 

For example, an indicator measuring consumption of commercial sex by married men 
could be defined as the proportion of: 

• married men who go to a sex worker;
• men who go to sex workers who are married.

The first indicator gives us an idea about the size of the link between CSWs and married 
men. If a large proportion of married men visit CSWs, then commercial sex could potentially 
be important for driving the epidemic. The second indicator does not tell us anything about 
the role of CSWs in driving the epidemic.  We do not know if the use of CSWs is high, only 
that among those people who visit CSWs a certain proportion are married.  

Definitions also need to be consistent across time so we can measure trends. For example, 
defining consistent condom use among sex workers as ‘condom use during every sex act 
in the last week’ in the first round of surveillance and as ‘condom use with every client 
in the last week’ in the second round would result in incomparable indicators. 

Similarly, it would be difficult to measure trends in IDU behaviour if in the first surveillance 
round, an IDU is defined as someone who has ever injected drugs, and in the second 
round defined as someone who injected drugs in the last six months. This is because the 
type of people to which the information refers is different in the two rounds. The first 
round would include people who used drugs a long time ago and subsequently stopped. 
The second round refers to people who have used drugs more recently.



25Participant Manual

Time reference periods
The time period to which an indicator refers can affect how accurately it is measured. 
The time reference period should be determined by the frequency of a behaviour, 
but should be as short as possible to reduce the likelihood that respondents will not 
remember. If a behaviour is very common, respondents may have difficulty remembering 
how they behaved and a shorter reference period may be more appropriate. If the 
behaviour is very rare, measurement over a short reference period may not capture 
exposure adequately. 

An example 
It would be difficult for most current IDUs to remember how many times they injected 
in the last year. If we used this as a reference period, we would get inaccurate 
information. If we used a reference period that was too short (for example, in the 
last hour) the IDU would remember accurately how many times they had injected. 
But most people would respond ‘not at all’ and we would not get a good idea of the 
risk behaviours. 

Standardized Versus Locally Adapted Indicators 
We have already discussed the importance of using standardized indicators over time so 
countries can measure trends. It can also be important to use standardized indicators 
across regions or internationally to allow comparability. The UNGASS indicators at 
http://www.measuredhs.com/hivdata/ind_tbl.cfm are a good example of international 
indicators. These are designed to help monitor global progress in relation to HIV/AIDS, 
but their definitions and recall periods may not be so useful or meaningful at a country 
level. Generally, the needs of the country should come before international needs. 
Indicators should be locally appropriate in terms of reference periods and definitions 
or else they will be of little use.

Summary 
Behavioural surveillance indicators should measure aspects of behaviours that are key 
to the spread of HIV. Indicators should be selected during the planning of behavioural 
surveillance. This helps focus the surveillance data needs of the country. It also ensures 
that all the data required to construct the selected indicators are collected. It is also 
important to use standardized indicators across regions or internationally to allow 
comparability.

Exercises

Warm-up review  
Take a few minutes now to look back at your answers to the warm-up questions at the 
beginning of the unit. Make any changes you want to make. 

Small group discussion
Get into small groups by country, region or province to discuss these questions. 

1. What things we would need to define in order to measure high-risk sex in the general 
population?
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2. Discuss the following questions and how well the definitions would work in your 
country context:
a. How can we define a regular and non-regular sexual partners?
b. Can single people have regular partners? What if they do not live together? 
c. What do we mean by commercial sex?

Apply what you have learned/case study 
Try this case study individually. We will discuss the answers in class.

What do the following indicators measure? Which is more useful?

a. Married men who go to a sex worker

b. Men who go to sex workers who are married.
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Overview

What this unit is about
In this unit, you will learn about selecting and adapting instruments and methodologies 
for behavioural surveillance.

Warm-up questions
1. What is measurement error? 

2. In observational studies, which of the following is a source of measurement error? 
Circle your answer.
a. interviewer error
b. respondent error
c. questionnaire faults 
d. all of the above

3. True or false? Bias can be controlled during data analysis. 

    True   False

4. True or false? A face-to-face interview is the best data collection method. 

    True   False

5. Which of the following is an advantage of using the self-administered data collection 
method?
a. inexpensive to administer
b. no literacy requirement
c. date entry step eliminated

6. Which of the following are advantages of adapting survey questions from surveys 
that have already been successfully implemented?
a. builds on current best practice of how questions can be best expressed
b. saves time and money
c. ensures consistency with other available data sources
d. eliminates the need to pre-test the questionnaire
e. all of the above

7. What is a solution to the problem of interviewer safety when working with hard-to-
reach groups?

8. True or false? When having difficulty in getting members from hard-to-reach groups 
to show up for an interview, one solution is to use incentives.

    True   False

Survey Methods
UNIT 

3
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Introduction

What you will learn
By the end of this unit, you should be able to:

• understand measurement error and how to reduce it;
• select appropriate data collection methods;  
• design and adapt survey instruments;
• anticipate potential fieldwork difficulties and identify solutions; 
• select appropriate fieldworkers and supervisors.

Measurement Error
Measurement error occurs when the data collected do not accurately measure the 
characteristics of interest, which affects the validity of our data.

Measurement error terms 
Measurement error is best illustrated with an example. Imagine that the surveillance 
system wants to measure how often people have unsafe sex. To do this, the respondent 
is asked: 

‘Have you had unsafe sex in the last month?’

Measurement error could occur in one of two ways:

• The person had unsafe sex but is too embarrassed to admit it, so answers ‘no.’ In 
this case, we do not measure their behaviour accurately because the respondent 
does not tell the truth.

• The respondent thinks of unsafe sex as sex with the risk of pregnancy. In this case, 
we do not measure behaviour accurately because the respondent does not interpret 
the question as intended.

Some measurement error is more problematic than others. Suppose we are interested 
in measuring the average number of sexual partners in the last month for men and 
women, but in our imaginary population men are more likely to over-report the number 
of partners, and women to under-report the number of partners. Because of this over- 
and under-reporting, the difference between male and female behaviour appears larger 
than it is. This is systematic error. Systematic error can result in biased findings.

Measurement error would be less of a problem if equal numbers of people over- and 
under-reported the number of partners. Because the number who over-reported the 
number of partners is the same as the number of people who under-report the number 
of people, the average number of partners calculated from the data will be the same 
as if everyone had told the truth. 

However, the range of our measure will be larger than if everyone had told the truth. 
Because the over- and under-reporting balance each other out, this is non-systematic 
error. If measurement error is non-systematic, our finding will not be biased.

Note: Bias is a consequence of defects in the design or execution of a study. It cannot 
be controlled during analysis or by increasing the sample size.
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Systematic and non-systematic error example
Table 3.1 shows three measurement error scenarios for a sample of six people. The 
samples are described below the table.

Table 3.1

An example of measurement error

Scenario 1: True 
answers

Scenario 2: Non-
systematic error

Scenario 3: 
Systematic error

Person 1 Yes No No
Person 2 No Yes No
Person 3 Yes No No
Person 4 No Yes No
Person 5 Yes Yes Yes
Person 6 No No No
% unsafe sex 50% 50% 17%

• Scenario 1: All six people in the survey tell the truth. Three had unsafe sex and 
three did not. The true measure of unsafe sex in our sample is 50%.

• Scenario 2:  Persons 1, 2, 3 and 4 lie about having unsafe sex. Two people report 
that they had unsafe sex when they did not. Two people report that they did not 
have unsafe sex when they did. The error in reporting in not systematic (that is, in 
one direction) and our measure of unsafe sex in our sample is still 50%.

• Scenario 3: Persons 1 and 3 lie about having unsafe sex. Both people report that 
they did not have unsafe sex when they did. The error in reporting is systematic 
(that is, all those who lie under-report unsafe sex) and our measure of unsafe sex 
in our sample is only 17%, so the measure is biased.

Measurement error factors
In observational studies, measurement error can come from:

• questionnaire faults
• interviewer error
• respondent error

Questionnaire faults 
The way that questions are phrased, set out and ordered can affect how accurately the 
data collected reflects actual behaviour. Questionnaire faults include:

• Culturally inappropriate questions - Some words and phrases may not be understood 
or may have different meanings in different cultures. For example, ‘unsafe sex’ 
may mean different things to different people. Such differences in meaning can 
result in respondents interpreting questions differently to how they were intended. 
It can also result in their answers, therefore, not reflecting the behaviour we are 
interested in. Some questions are understood, but considered objectionable in some 
cultures. This leads to untruthful answers. This can include questions of a personal 
nature or questions that convey negative implications.  

• Ambiguous wording - Vague questions produce vague answers. For example, ‘Have 
you had sex without a condom recently?’ In this question, the term ‘recently’ is 



30 Module 5: Serveillance of HIV Risk Behaviours

too subjective and ‘sex’ is an ambiguous term. However, questions can also be so 
precise that people cannot answer them.

• Leading wording - Some questions are phrased in a way that makes the respondent 
more likely to choose a response category. The question may only mention some 
of the response options. For example, ‘When should a condom be used: for oral 
sex, vaginal sex or what?’ The questions may also be leading, emotionally charged, 
threaten self-esteem or indicate a socially desirable result. For example, ‘You have 
had sex in the last year, haven’t you?’

• Too many or demanding questions - Asking too many questions or questions that 
are too demanding can make respondents impatient or bored with the interview. 
An example of this would be asking a respondent to rank 25 factors in order of 
importance. In such a case, the respondent may stop listening carefully to the 
questions or provide answers that they think will speed up the interview process. 

• Poor ordering of questions - Putting sensitive questions at the start of a questionnaire 
can put a respondent off and decrease the rapport between the interviewer and 
respondents. The respondent may stop listening carefully to the questions or provide 
answers that they think will speed up the interview process. Switching between 
topics or abruptly changing topic can also be confusing and cause respondents to 
lose concentration.

Interviewer error 
The actions and behaviours of the interviewers can affect how accurately the data 
collected reflect actual behaviour. Interviewer errors include:

• Not following the fieldwork protocols - Interviewers not following the fieldwork 
protocols can affect the accuracy of data. For example, in a quantitative survey, 
interviewers should ask the questions exactly as they are written on the questionnaire. 
This ensures that fieldworkers do not phrase or interpret questions in their own way. 
If fieldworkers do not follow this protocol, respondents may not be asked the same 
questions and measurement error may occur. 

• Being judgmental - If respondents feel that fieldworkers are judgmental and will 
disapprove of their behaviours, they may be less willing to report behaviours that 
are felt to be socially undesirable.

• Misinterpretation of responses - Fieldworkers can misinterpret the responses that 
are given. For example, the respondent may respond using slang that the interviewer 
does not understand. 

• Mistakes in recording answers - Sometimes interviewers simply record the answers 
they are given incorrectly, or they may skip questions accidentally.

Respondent error 
The actions and behaviours of the respondents can affect how accurately data collected 
reflect actual behaviour. Respondent errors include:

• Misunderstanding the question
• Faulty recall - Respondents can have difficulty remembering past behaviours 

correctly, or their memory of past behaviours can be influenced by behaviours or 
events that happened more recently.
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• Untruthful answers - Respondents may give untruthful answers, especially if they 
perceive that there is a ‘correct’ answer. They may also over-report socially desirable 
behaviours and under-report socially undesirable behaviours. The personality, sex, 
race or age of the interviewer can influence the response.

Many questions essential to behavioural surveillance are sensitive. Sexual behaviour 
is difficult to study, owing to its private and sensitive nature. Also, doubts about the 
validity of reported behaviours abound. People are more likely to tell the truth in some 
situations than others. 

Skepticism about the validity of behavioural data has been partially addressed by efforts 
to improve training, supervision and rapport-building with the survey populations. 
Results from sex surveys in the developed world are encouraging in their plausibility 
and consistency. The broad verdict about similar surveys in low-income countries is that 
the data quality is sufficiently high to merit serious analysis. 

Data from large-scale surveys not specifically designed to study sexual behaviour may 
be less valid than data from surveys specially designed to measure sexual behaviour.

Reducing measurement error
Table 3.2 gives examples of ways to reduce each type of measurement error. 

Table 3.2

How to reduce measurement error

Source of measurement 
error

Possible solutions

Questionnaire faults

Culturally inappropriate 
questions

• Tailor wording of question to the type of respondent.
• Explore local terms with formative research and pre-

test questionnaires.  
• Place sensitive questions towards the end of the 

questionnaire.
• Make sure questions do not convey negative 

connotations.
• Soften the impact of sensitive questions by 

establishing a context.
• If translation is required, check by back translation.

Ambiguous wording • Keep words as simple as possible; avoid jargon and 
abbreviations. 

• Do not use vague questions or imprecise terms.
• Avoid presenting more than one concept at once.
• Make sure you do not assume too much knowledge.

Leading wording • Either mention all possible answers in the question or 
none.

• Do not use emotionally charged words and avoid 
threats to self-esteem.
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Too many or demanding 
questions

• Be careful with questionnaire length, exclude 
questions you will not use.

• Use screening questions with skip patterns or not 
options that are not applicable.

• Avoid demanding questions and reduce demand with 
formatting.

Poor ordering of 
questions

• Place questions on the same topic together.
• Move from general to specific questions. 
• Use transition statements when changing subjects. 
• Place sensitive questions towards the end of the 

questionnaire.

Interviewer error

Not following the 
fieldwork protocols

• Select and train fieldworkers well and produce a 
fieldworkers’ manual.

• Ensure good supervision of fieldworkers.
• Ensure data quality check and procedures are put in 

place.

Misinterpretation of 
responses

• Use interviewers who understand the survey 
population language.

• Select and train fieldworkers well and produce a 
fieldworkers’ manual.

• Train fieldworkers to take notes whenever something 
is unclear.

Mistakes in recording 
answers

• Select and train fieldworkers well and produce a 
fieldworkers’ manual.

• Ensure good supervision of fieldworkers.
• Use vertical answer formats and pre-code answers.
• Provide instructions for interviewers on the 

questionnaire. 
• Use separate typefaces for instructions and answers.

Respondent error

Faulty recall • Ensure the time reference periods are appropriate.

Untruthful answers • Use the appropriate data collection method.
• Place sensitive questions towards the end of the 

questionnaire.
• Do not use emotionally charged words and avoid 

threats to self-esteem.
• Use members of the target community as 

interviewers.
• Use interviewers of the appropriate age, sex and 

race. 

Importance of pre-testing 
Pre-testing the questionnaire is an important step in developing appropriate survey 
instruments. Pre-testing is essential because: 

• It helps determine the most appropriate sequencing of sections and questions.
• It identifies whether the wording of questions is clear and understandable to those 

being interviewed, and allows ambiguities to be identified and removed before the 
questionnaire is finalized.

(Table 3.2 Contd.)
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Importance of piloting
After the questionnaire is pre-tested, you should make further improvements during 
piloting. Pilots usually consist of collecting data from small samples of respondents to 
check how well the planned fieldwork procedures work in practice. Piloting is essential 
because:  

• It shows how long it takes to administer the questionnaires.
• It can inform the fieldworker training process by identifying sections or questions 

that cause problems, ideas and issues that are not clear, and skills that need to be 
strengthened.

• It helps plan fieldwork by showing how well fieldworkers cope with conditions, 
identifying logistical constraints, and highlighting potential problems with recording 
or checking data. Often factors that have not been considered are revealed during 
piloting.

Data Collection Methods
The type of data collection method can influence how respondents answer questions 
and thus how accurately the data collected measures the behaviour of interest. This is 
particularly true of sensitive data where ensuring the privacy of the responses can be very 
important. Data collection methods you can use in behavioural surveillance include:

• Face-to-face interviews - An interviewer reads out the questions to  the respondent. 
The respondent gives an oral response, which the interviewer records on the 
questionnaire.

• Self-administered questionnaire - The respondents are given or mailed the 
questionnaire, which they read and complete themselves.

• Computer-assisted - The respondent reads or hears the questions being read 
through a tape recorder and headphones, and completes the questionnaire on a 
computer.

The most appropriate method will be context-specific. Each data collection method has 
advantages and disadvantages. These are shown in Table 3.3. There is no conclusive 
evidence that any one method is better, overall, than the other.
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Table 3.3

Advantages and disadvantages of various data collection methods

Method Advantage Disadvantage

Face-to-face
• no literacy requirement
• interviewer-respondent 

rapport can increase 
truthfulness

• high response rate
• allows flexibility in length/

style of survey
• respondent can ask for 

clarification  

• labour-intensive
• low degree of privacy and 

anonymity
• interviewers may distort 

answers

Self-
administered

• higher degree of privacy and 
anonymity

• inexpensive to administer

• respondents must be literate
• no way to clarify 

misunderstanding
• higher non-response rate
• questionnaire must be short 

Computer-
assisted

• higher degree of privacy and 
anonymity

• data entry step eliminated

• respondents must be literate 
and at ease with computers

• requires expensive equipment
• no way to clarify 

misunderstandings

Survey Instruments 

Available instruments
You have already learned that a characteristic of a good indicator is that it measures 
the behaviour of interest accurately and that accuracy can be improved by appropriate 
question phrasing. Luckily, we are not starting from scratch and we can adapt our 
questions from surveys that have already been successfully implemented. This:

• builds on current best practice of how questions can be best expressed;
• saves time and money;
• ensures consistency with other available data sources.

It is still essential to pre-test and pilot questions that have been borrowed from other 
surveys to adapt them for each context.

General population survey instruments that are widely used, considered to use solid 
sampling procedures and thorough statistical analysis, and are usually considered a 
reliable source of behavioural data include: 

• demographic and health surveys (MACRO)
• Multiple Indicator Cluster Survey (UNICEF).

Widely used surveys for high-risk groups are behavioural surveillance surveys (FHI).
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Table 3.4 shows the most common HIV/AIDS-relevant content of each survey and Internet 
links for accessing the questionnaires. 

Table 3.4

Content of surveys useful for behavioural surveillance 

Survey Content

Demographic and health 
surveys (DHS), Macro 
International

• Knowledge and source of knowledge of AIDS and 
other STIs

• Knowledge of how to avoid HIV/AIDS
• Condom use at last and penultimate sex
• Relationship to last and penultimate sexual partner
• Length of time known last and penultimate sexual 

partner
• Age at first sex 

Internet link: http://www.measuredhs.com/

Multiple Indicator 
Cluster Survey (MICS), 
UNICEF

• Knowledge and source of knowledge of AIDS 
• Knowledge of how to avoid HIV/AIDS
• Knowledge of testing sites and if ever tested 

Internet link: http://www.childinfo.org/index2.htm

Behavioural surveillance 
surveys (BSS), FHI

• Surveys for CSW, MSM, IDUs, Youth, Adults on HIV-
related risk behaviours 
Internet link: http://www.fhi.org/en/topics/bss.htm

Fieldwork Practicalities 

Working with hard-to-reach populations
High-risk groups that are included in surveillance are often hard to reach because: 

• They engage in illegal/clandestine behaviours.
• They often do not want to be identified because of high levels of stigmatization and 

discrimination.
• Their existence is denied by the general population and government.
• There are restrictions on who may approach the group and how the group can 

be approached (gatekeepers such as brothel owners may not want sex workers 
interviewed, the government may not want non-military personnel interviewing 
military, etc.).

• Group members have little time to talk.
• Groups do not want to be found for surveillance because they fear authorities or 

do not want outsiders entering the group.
• Group members are difficult to differentiate from non-group members. (For example, 

on entering a bar known to be a place where sex is sold, how do you differentiate 
a sex worker from a customer of the bar?)
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Examples of practical difficulties and potential solutions in working with hard-to-reach 
groups are outlined in Table 3.5.

Table 3.5

Practical problems and solutions in working with hard-to-reach groups

Problem Solution
How to 
identify group 
members

• Collect information on identification of members and in the 
places they congregate where they may be identifiable and 
accessible.

• Use members of the group as interviewers.
Fear of 
persecution 
decreases 
participation

• Conduct community entry activities.
• Work with authorities to ensure surveillance activities do not 

lead to police crackdowns, etc.
• Make sure there are some tangible benefits resulting from the 

surveillance activities.
• Use group members as interviewers or sensitize interviewers to 

issues.
• Work with NGOs who are accepted by the target population.
• Realize that it can take more than one surveillance round to 

gain a group’s trust and persevere if there are problems in 
initial rounds.

Gatekeeper 
restriction

• Conduct community entry activities and explain the importance 
of surveillance and how they will ultimately benefit the 
population.

• Receive permission from the gatekeepers for the fieldwork.
• Involve gatekeepers in the surveillance activities.
• Work with NGOs who are accepted by the target population.

Scheduling • Work around groups’ schedule.
• Make interview as short as possible.
• Use incentives.

Consent and 
confidentiality 

• Train fieldworkers on the importance of confidentiality and 
consent.

• Ensure that the gatekeepers know participation is voluntary.
• Identify potential problems with privacy and confidentiality. 

Interviewer 
safety

• Select interviewers who know the area.
• Interviewers work in pairs.

Selecting Appropriate Fieldworkers and Supervisors 

Supervisor’s role
The supervisor’s role includes:

• representing the project at the community level;
• negotiating with and accessing communities;
• managing fieldwork and fieldwork teams; 
• organizing logistics, travel, accommodation, and remuneration of fieldworkers;
• supervising and supporting fieldworkers;
• checking questionnaires and ensuring quality control;
• exercising control over sampling; 
• ensuring ethical guidelines are followed;
• dealing with problems/troubleshooting. 
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It is common in research for supervisors to check data quality by re-interviewing a 
proportion of respondents. They check whether:

• the interviewers conducted the interview correctly, that is, interviewers actually 
conducted the interview, did not skip questions, recorded responses correctly and 
so forth

• questions suffered from recall bias, that is, did questions yield the same answer 
when re-asked? 

Re-interviewing can be difficult when conducting behavioural surveillance in hidden 
populations because names are not recorded on the questionnaire. Trying to relocate 
respondents can be seen as a breach of confidentiality. 

Instead, supervisors can check with people in the survey area to find out if the 
interviewers were there when they were supposed to be and how long they stayed. 
Supervisors can also perform spot checks where they re-interview the respondent 
straight after the interviewer has completed their interview. This makes relocating the 
respondent unnecessary. 

Interviewer’s role
The interviewer is responsible for collecting and recording good quality information 
from respondents on the questionnaires.

To fulfill these roles, supervisors and interviewers require specific characteristics and 
skills. Some of these skills can be taught through training. Others, such as fluency 
in appropriate languages, previous experience with research and with the target 
populations, educational considerations, gender, age and ethnicity considerations, 
cannot.  

Summary
Measurement error occurs when the data collected do not accurately measure the 
characteristics of interest, which affects the validity of our data. It is important to 
select appropriate data collection methods, since the type of data collection method 
can influence how respondents answer questions. You should also design and adapt 
survey instruments that are widely used, considered to use solid sampling procedures 
and thorough statistical analysis, and are usually considered a reliable source of 
behavioural data.

Exercises

Warm-up review  
Take a few minutes now to look back at your answers to the warm-up questions at the 
beginning of the unit. Make any changes you want to make. 

Small group discussion
Get into small groups by country, region or province to discuss these questions. 
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1. In your experience, what are some examples of factors that affected measurement 
error in observational studies?

2. What are some general population surveys that you have used that ask questions 
about HIV/AIDS?

Apply what you have learned/case study 
Try this case study individually. We will discuss the answers in class.

1. What topics need to be taught during interviewer training?

2. What topics need to be taught during supervisor training?  



39Participant Manual

Notes
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Overview

What this unit is about
In this unit, you will learn the theoretical and practical knowledge required to discuss 
and select sampling options for behavioural surveillance.

Warm-up questions
1. The ________________  is ideal for meeting a survey’s measurement objective (for 

example, all commercial sex workers in a city). 
a. target population
b. survey population 

2. Is drawing names randomly out of a hat for sampling an example of probability 
sampling or non-probability sampling? 
a. probability sampling
b. non-probability sampling

3. True or false? Non-probability sampling is prone to selection bias. 

    True   False

4. We can increase the precision (that is, decrease standard error) of our estimate by 
increasing the_____________.
a. sample size
b. quality of interviewer training

5. What is an estimate of precision that you can use to construct a range of values 
within which the true population measure is likely to fall?
a. standard error
b. systematic sample

6. Which of the following is not a type of sampling?
a. stratified
b. cluster
c. respondent-driven
d. systematic
e. salient

7. True or false? Statistical packages assume simple random sampling when performing 
statistical tests. 

    True   False

Sampling Approaches
UNIT 

4
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8. True or false? Cluster sampling provides more precise estimates of indicators than 
simple random sampling. 

    True   False

9. Which of the following is NOT a way to overcome sampling challenges for behavioural 
surveillance?
a. using different sampling strategies for different groups
b. using convenience sampling where possible
c. using conventional sampling methods in unconventional ways
a. using experimental sampling techniques such as respondent-driven sampling 

(RDS).

Introduction

What you will learn
By the end of this unit, you should be able to:

• outline the purpose of sampling;
• understand key theoretical concepts in sampling;
• understand the need for more complex sampling designs;
• understand sampling issues and options for behavioural surveillance;
• understand the criteria for choosing a sampling approach.

Sampling Approach

Definitions
We sample when we desire to measure characteristics for a specified target population, 
but we lack the time and resources to obtain information from every member of the 
target population. For example, if we want to measure condom use among commercial 
sex workers in a capital city, but it is not feasible to question every sex worker about 
their behaviour, we select a sample to question. 

When we cannot measure everybody, as is usually the case, we select individuals for study 
from the population – a sample. We then obtain an estimate of our selected indicators 
for the entire population by interviewing only the people sampled. There are many 
different ways of selecting these individuals. These are called sampling approaches. 

Concentrating survey time and resources on questioning a sample of people can also 
result in better quality data than spreading resources over the entire population.

The target population is the ideal population for meeting a survey’s measurement 
objective (for example, all commercial sex workers in a city).

The survey population is the target population modified to take into account practical 
considerations (for example, all commercial sex workers in a city over the age of 15, 
excluding those who are based at home, as these cannot be accessed).
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What do we want from a sample? 
We want the sample to provide:

• unbiased estimates
• precise estimates

Unbiased estimates
When we take a sample, we are not interested in the sample in its own right. Instead, 
we are interested in what the sample tells us about our target population. We want the 
sample to provide us with unbiased estimates of our indicators for our target population. 
Avoiding bias due to sampling requires a random/probability sample. This ensures that 
our sample is like (or can be adjusted to be like) the population it was drawn from.  
Most statistical software packages assume simple random sampling for their statistical 
tests.

A probability sample is one where each person in the survey population has a known, 
non-zero probability of selection.

If our sample is not a probability sample, or a probability sample was planned but not 
implemented correctly, we cannot generalize our findings beyond the sample. This is 
because it is unknown whether the subjects in the sample are different from those in 
the rest of the target population. Statistical tests are not accurate when performed on 
non-probability samples.

Probability sampling example
Let us imagine that the people in our class make up the population of a city. We want 
to find out how many people in the city practise unsafe sex. An example of a probability 
sample would be if we wrote each person’s name on a piece of paper and pulled a 
sample of names randomly from a hat, like in the game of lotto. This is called simple 
random sampling. 

Everyone in the class has a chance of being sampled (a non-zero probability) and we 
know what that chance is. In simple random sampling, such as this, everyone has an 
equal chance of being selected. Therefore, if there were 10 people in the class, the 
probability of any individual being sampled would be 0.1 (1 out of 10). If there were 20 
people in the class, the probability would be 0.05 (1 out of 20).  Listing the names of 
the class members to draw from the hat is called developing a sample frame. A sample 
frame is a fundamental part of probability sampling.

Note: We could also have assigned each class member a number and selected numbers 
from a random number table.  

A sampling frame is a list of units from which a sample may be selected. 

Non-probability sampling example
An example of non-probability sampling would be if we did not select people from the 
class at random, but instead selected those who arrived first this morning. This is easier to 
do than the simple random sample, as we do not have to develop a sampling frame. 
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The problem here is that the people who arrived first may not be the same as the rest 
of the class. They could be those who live closest to the class, those who own a car or 
those who do not have to get children ready for school before they come to class. 

Whatever the reason, the early arrivers may be different from the rest of the class not 
just in their arrival time, but in the indicators we are interested in measuring. If we try 
to generalize what we find out about unsafe sex from these early birds, we could get a 
wrong (biased) idea about the sexual behaviour of the class as a whole. 

In this type of sampling, members of the class did not have an equal probability sample. 
Those who arrive late have a zero probability (no chance) of being sampled. See Table 
4.1 for a comparison of probability and non-probability sampling.

Table 4.1

A summary of probability and non-probability sampling

Issue Probability 
sample

Non-probability 
sample

Prone to selection bias No Yes

Can generalize results to survey population Yes No

Can estimate precision of survey estimates 
(use statistical techniques accurately)

Yes No

Requires sample frame Yes No

Requires following fixed, often costly, procedures Yes No

Method replicable (important for measuring trends) Yes No

Precise estimates
We want the sample to provide precise estimates. The information we get from a sample 
is only an estimate of the true population measure. There are many possible samples 
that could be selected from the population. Because of chance, each sample selected 
would produce a different estimate of our indicators. The variation in measurement 
that comes about by chance through sampling must be taken into account when using 
a sample to make inferences about a larger population.

When we use probability sampling, we can estimate how precisely the true population 
measure is estimated by the sample estimate (how large our sampling variation could 
be). This estimate of precision is called the standard error. You can use it to construct 
a range of values within which the true population measure is likely to fall.  We usually 
want to be 95% sure that the true population measure lies in our range. This range is 
called a confidence interval. 

We can increase the precision (that is, decrease standard error) of our estimate by 
increasing the sample size. Standard equations are available to calculate required 
sample size with the sample size, depending on:

• the initial starting level of the indicator; 
• the amount of change we want to be able to measure between surveillance 

rounds;



44 Module 5: Serveillance of HIV Risk Behaviours

• how sure we want to be that we will be able to detect this change (the power of 
the study);

• how sure we want to be that our true population measure falls within our confidence 
limits (the precision of the study). 

Simple Random Sampling Problems
Some of the problems with simple random sampling include:

• It can require selecting a large number of random numbers from a random number 
table or names from a hat. 

• Sampling frames for the whole population rarely exist and are too costly or 
impractical to compile.

• Populations can be spread over a wide area and the travel and time costs involved 
in covering the whole area are prohibitive.

• The population consists of distinct sub-groups that we are interested in.

Many random Numbers
Problem: Can require selecting a large number of random numbers from a random 
number table or names from a hat.

Solution: A more convenient method than having to pick names or numbers is to sample 
systematically from the sampling frame. In systematic sampling, we construct the 
sampling frame as in simple random sampling (that is, we make a list of everyone in 
the target population) but rather than selecting names or random numbers, we sample 
people at regular intervals down the list. For this scheme to work, you need to ensure 
that the list is not ordered in any way that would affect who is selected in the survey. 

No sampling frames for whole population  
Problem: Sampling frames for the whole population rarely exist and are too costly or 
impractical to compile.

Solution: When it is difficult or impossible to make a list/sampling frame of each 
individual in the target population, we can develop a sampling frame of some larger 
unit. These are called clusters or primary sampling units. We then sample in stages by 
first sampling clusters and then sampling people within the clusters. Cluster sampling 
is the most common method of sampling in surveys, as it has the advantage that the 
sampling frame is not required to be a list of every person in the target population. 
Instead, a sampling frame of clusters is required. Once the clusters are selected, we are 
only required to list people in the selected clusters. All members of the target population 
still have a chance of being sampled (a non-zero probability) as long as all the clusters 
within which the target population is found are included in the list of clusters.

A cluster is any aggregate of the population of interest (for example, departments, 
villages, health facilities).

If clusters are of unequal sizes, we need to take this into account. If we do not take size 
into account, people in smaller clusters will have a higher probability of being selected 
than those in larger clusters. If people in smaller clusters are different from those in 
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larger clusters, our sample population will not be like the target population. We may 
get a biased estimate of our indicators. 

There are two main methods of ensuring that each member of the target population 
has an equal chance of selection and that the required sample size is met:

• Make the probability that a cluster is sampled dependent on its size (PPS 
sampling). This requires that we know cluster size prior to cluster sampling.

• Adjust for cluster size during data analysis. This requires that we have the correct 
statistical software to adjust for cluster size during the analysis. 

Cluster sampling results in a less precise estimate of our indicators than simple random 
sampling, as respondents within clusters may be similar to each other.  We need to 
compensate for this by increasing the sample size.

Populations spread out
Problem: Populations can be spread over a wide area and the travel and time costs 
involved in covering the whole area are prohibitive.

Solution: Use cluster sampling as described above, as it concentrates fieldwork in specific 
areas/clusters and reduces the fieldwork time and travel costs.  

Distinct sub-groups
Problem: The population consists of distinct sub-groups that we are interested in.

Solution: When the population consists of distinct sub-groups (for example, age groups 
or regions) we may need to make precise estimates of our indicators for each sub-group. 
If this is the case, we use stratified sampling. 

• First, we calculate the required sample size for measuring our indicator. 
• Then we define the sub-group (strata) and randomly sample the calculated sample 

size in each strata. 

As we want to make precise estimates of our indicator for each strata, our sample size 
will be much larger than if we just wanted an estimate for the entire population. We can 
combine strata estimates to obtain a population estimate for our indicators. However, 
this requires that we know the proportion of the population in each strata. 

Stratification is the classification of a survey population into sub-groups or strata on the 
basis of selected characteristics. Stratified sampling is the selection of separate (that 
is, independent) samples from each stratum. Stratification can result in a more precise 
estimate and is sometimes used purely to improve precision.
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An example
The government of country Alpha desired to estimate the percentage of people in the 
general population who had had any unsafe sex in the last month. Alpha has three main 
regions: the coastal plain, the mountains and the semi-arid region. As the population 
is not evenly spread throughout the country, and it was thought that geography might 
influence the level of unsafe sex, the government chose stratified sampling. The sample 
size required to estimate unsafe sex was calculated as 50 people. As we required 
estimates for unsafe sex in each strata/region, we needed to sample 50 people in each 
strata/region. If we only wanted a countrywide estimate, our total sample size would 
be 50. Table 4.2 shows the results obtained with the estimated level of unsafe sex in 
each region. 

Table 4.2

Results from a stratified sample carried out to estimate the level of unsafe 
sex in a country with three main geographical regions

Region Population Sample 
size

Number had 
unsafe sex

% had 
unsafe 

sex

Estimated total 
who had unsafe 

sex

Coastal plain 1 500 000 50 30 60 900 000

Mountains 150 000 50 5 10 15 000 

Semi-arid 
region

300 000 50 15 30 90 000

Total 1 950 000 150 60 33 1 005 000

Table 4.2 shows how you can use stratified sampling to calculate the level of unsafe sex 
in each region. The level of unsafe sex for the population as a whole is calculated by 
estimating the total number of people in each region who had unsafe sex (for example, 
for the coastal plain this would be (60/100 * 1 500 000 = 900 000), and then adding 
these up to get the estimated total number of people in the country who had unsafe 
sex (1 005 000). The total population size is 1 950 000, so the percentage of people in 
the whole population who had unsafe sex is 1005000/1950000 *100 = 52%.

You could calculate regional estimates without using stratified sampling during the 
analysis. However, there would be no guarantee that the sample size would be large 
enough to make precise estimates for each region.

Sampling Issues in Behavioural Surveillance
Some sampling issues in behavioural surveillance include the following:

• Consistent sampling is required across survey rounds.
• General population surveys can rarely be used to access high-risk groups.
• Cluster sampling can be difficult when clusters are not stable.
• Members of high-risk groups may be difficult to identify and access.
• Cluster sampling is impossible if group members do not congregate.

Consistent sampling
Behavioural surveillance aims to measure trends over time. Therefore, it is essential 
that the different survey rounds define and sample a sub-population consistently over 
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time. If we do not do this, we do not know if any observed changes are real or just due 
to changes in methodology. Sometimes it is appropriate to change the sampling strategy 
because new and better techniques are developed. In this case, we can sample the 
population using both the old and new method to compare estimates.

Accessing high-risk groups
Household/general population surveys are rarely an appropriate method for locating 
members of high-risk groups. The group members may not be found in households in 
sufficient numbers through a household survey and may have behaviours that are too 
sensitive to discuss in a household setting. It is usually impossible to make a sampling 
frame of all the members of a high-risk group. One solution is to identify the places 
high-risk groups congregate, define these as clusters and sample these. Examples of 
possible clusters for high-risk groups are shown in Table 4.3.

Table 4.3

Examples of possible clusters for high-risk groups

High-risk group Possible cluster

Brothel-based sex workers Brothel

Non-brothel-based sex workers Streets, bars, hotels, guesthouses

Men who have sex with men Cruising sites

Intravenous drug users Shooting galleries, injecting sites

Truckers Loading/unloading/halting points

Migrants Households, workplaces

Unstable clusters
Unless clusters are all the same size, we need a measure of cluster size in order to ensure 
the sample is like the target population. It can be hard to measure the size of locations 
where high-risk groups congregate, as the individuals at the cluster are not fixed (for 
example, sex workers may move from one site to another). As well as the number of 
people, the type of people in a cluster may also vary (for example, sex workers who 
work in the afternoon may have different risk behaviours than sex workers who work 
in the evening). This makes it difficult to select a sample that is representative of the 
entire target population using conventional cluster sampling. 

Hard to reach high-risk groups
High-risk groups can be hard to reach because members may be hidden and unwilling 
to be identified or acknowledge their risk behaviour. These difficulties have many 
implications for sampling:

• Constructing a sample frame of clusters can be difficult if people do not want to 
disclose the location (for example, brothels).

• Opposition from gatekeepers may cause problems in including clusters in the 
sample.

• Constructing sample frames within the selected clusters may be difficult, as 
individuals may not want to be identified as a member of the population.
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High-risk groups do not congregate
Some high-risk groups do not congregate, making cluster sampling unfeasible for these 
groups. For example, it is difficult to think of a feasible cluster for home-based sex 
workers unless they all live in the same area. For other high-risk groups, only some of 
the population congregates. For example, it is possible to use cruising areas as clusters 
for some men who have sex with men. However, not all MSM frequent cruising areas, 
and an important section of the MSM population could be missed.

Potential solutions
There has been much debate about the best way to get around these sampling challenges. 
We need to:

• use different sampling strategies for different groups;
• use conventional sampling methods in unconventional ways;
• consider using experimental sampling techniques such as respondent-driven sampling 

(RDS).

The adaptation of conventional sampling strategies and new techniques such as 
respondent-driven sampling will be discussed in the following section.

Sampling Options in Behavioural Surveillance

Conventional cluster sampling
For the reasons outlined above, conventional cluster sampling is not appropriate for 
many high-risk groups. However, you can use it for behavioural surveillance in the general 
population and youth. You can also use it for a few high-risk groups such as prisoners.

Time location sampling
Time-location sampling (TLS) is like conventional cluster sampling, but it gets around 
the problem of clusters that are not stable (that is, clusters where the number and 
type of people varies by, for example, time of day). Time-location sampling allows the 
same site to be included in the sample frame more than once (for example, at different 
times of the day or different days of the week). 

Thus, if the types of individuals in a cluster vary between weekday and weekends and 
between morning and afternoons, our clusters would be: 

• Cluster 1= Site 1 weekday afternoon  
• Cluster 2= Site 1 weekday evening  
• Cluster 3= Site 1 weekend   
• Cluster 4= Site 2 weekday afternoon
• Cluster 5= Site 2 weekday evening
• Cluster 6= Site 2 weekend, etc.

Once clusters have been selected, the most common approach is to randomly select 
the same number of respondents in each cluster and adjust the data during analysis for 
the fact that some location/time clusters will have more people associated with them 
than others. 
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This sampling scheme gets around the fact that the risk behaviour in a cluster may 
vary by time of day. It also means that it is not necessary to count the total number of 
individuals associated with a cluster, only the number of individuals in the sampling time 
interval. Measures are required to ensure that the same individuals are not interviewed 
more than once.

As for conventional cluster sampling, the sampling frame must cover the entire 
geographical universe of interest and include the majority of sites where group members 
congregate in sufficient numbers. Clusters should not consist solely of places that group 
members congregate for HIV prevention activities, as these locations are likely to be 
associated with people already concerned about HIV/AIDS.

Respondent-driven sampling
Respondent-driven sampling (RDS) is an experimental sampling technique that does 
not require a sampling frame. It is an adaptation of a non-probability sampling method 
(snowball sampling) and is based on the assumption that members of the sub-population 
themselves can most efficiently identify and encourage the participation in surveillance 
of other sub-group members.

RDS starts with initial contacts, or seeds, who are surveyed and then become recruiters. 
Each of these recruiters are given coupons to use to invite up to three eligible people 
that he or she knows in the high-risk group to be interviewed. The new recruits bring 
their coupon to a central place where they are interviewed. The recruits then become 
recruiters. This occurs for five to six waves.  Both the recruits and the recruiters are 
given incentives to encourage participation.  

Theoretically, RDS should result in a probability sample. Given sufficiently long referral 
chains (five to six waves), the sample composition becomes stable, regardless of the 
people you started with, and the final sample will be like the population from which it 
is recruited. Computer packages exist to assist in the entry and analysis of RDS data. 
We need to keep track of:

• the links between recruiters and recruits, so that we can calculate the probability 
of selection;

• the size of each individual’s network, so we can estimate how precisely the population 
measure is estimated by the sample estimate (to compensate for the fact the subjects 
are likely to recruit people like themselves and for difference in personal network 
size). 

The advantages and disadvantages of time location and respondent-driven sampling are 
summarized in Table 4.4.
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Table 4.4

Advantages and disadvantages of time location and respondent-driven sampling

Sampling Steps Advantages Disadvantages

Time- 
location 
sampling 
(TLS)

1. Calculate the 
required sample 
size.

2. Identify 
clusters through 
ethnographic 
mapping.

3. Construct a 
sample frame of 
clusters defining 
clusters by 
both location 
and time if the 
population is 
floating. 

4. Select clusters 
and individuals 
in clusters 
using equal 
probability 
sampling. 

1. Allows us to do a 
probability sample 
of populations 
that are hidden or 
floating.

2. We only need a 
sample frame 
of clusters and 
individuals in 
selected clusters.

3. Samples can be 
concentrated in 
geographical areas.

1. Mapping and 
ethnographic work can 
be time-consuming and 
clusters/sites can close 
rapidly.

2. Only reaches subset of 
population that come 
into contact with the 
locations where the 
sampling is done.

3. It is difficult to identify 
and access respondents.

4. It is difficult to 
maintain randomness 
while selecting 
respondents within 
clusters.

5. PPS is not often done 
due to difficulties 
estimating cluster size. 
Samples often require 
weighting. This is not 
always done, resulting 
in biased estimates. 

Respondent-
driven 
sampling
(RDS)

1. Start with initial 
contacts or 
‘seeds’ who are 
surveyed and 
then become 
recruiters.

2. Each recruiter 
invites up to 
three people 
they know in 
the high-risk 
group to be 
interviewed. 

3. The new recruits 
become the 
recruiters. 

4. Five to six 
recruitment 
waves occur.

1. Field operations are 
not difficult.

2. There is no need 
for ethnographic 
mapping or a 
sampling frame.

3. The target 
population recruits 
for you. This is 
good when the 
group does not 
trust the research 
community.

4. Less visible 
members of the 
population are 
reached.

5. The cost is lower.

1. The population must be 
a network.

2. You need to keep 
track of links between 
recruiters and recruits.

3. Ethical issues are 
involved in using 
incentives.

4. RDR is still in the 
experimental stages.
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Sampling approach criteria 
You should assess sampling options for each sub-population of interest. Answering the 
following questions can help guide the selection of sampling strategies:

1. Is the population of interest the general population or youth? If yes, conventional 
cluster sampling is recommended.

2. Do group members congregate in accessible locations/sites in high proportions? If 
no, RDS is recommended.

3. Is it possible to construct a list of all group members associated with each site? If 
no, TLS or RDS is recommended. 

4. Are all group members on the list (not just those who happen to be present at a 
site) readily accessible during data collection? If no, TLS or RDS is recommended.

Only when answers to questions 2 through 4 are “yes,” (as well as for the general 
population and youth) are conventional household or institutional survey methods 
feasible.

These questions are represented diagrammatically on the next page.

Cluster sampling

Are a high proportion of sub-group 
members likely to be accessible at 
data collection sites on randomly 

chosen days/times?

Is creating a list of group members 
associated with each site feasible?

Does the sub-population congregate 
in identifi able and accessible 
locations in high proportions?

Is the sub-population of interest 
the sampling general population 

or youth?

No

Yes

Yes

Yes

Cluster

RDS

TLS or RDS

TLS or RDS

Yes

No

No

No
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Sample Size Calculation 

Formula for sample size calculation
The sample size needed to conduct behavioural surveys can be based on the number of 
participants needed in each round (or year) to detect a change in the proportion of an 
indicator from one round to the next. For example, you would like enough sex workers 
in your survey rounds to show that condom use at last paid sex increased from 20% in 
the year 2006 to 30% in 2007. 

The general formula for the needed sample size (n) is: 

n = D
[Z1-α √2P (1-P) + Z1-β  √P1 (1- P1) + P2 (1-P1)]

2

(P2 – P1)
2

Where: 
n  =  Sample size required per survey round (year).
D = Design effect (see below)
Z1-α  = The z score for the desired confidence level, usually 1.96 for 95%
Z1-β  = The z score for the desired power, usually 0.83 for 80%
P1  = The proportion of the sample reporting indicator in year 1
P2 = The proportion of the sample reporting indicator in year 2
P =  (P1 + P2)/2 

Choosing the values of these numbers is based on the following considerations. 

Design effect. The design effect can be thought of as a correction factor for how 
much a cluster sample differs from a simple random sample. Effectively, the design 
effect multiplies the sample size by the factor of D. The design effect accounts for the 
similarities people have when they are sampled within the same cluster. For example, 
female sex workers within a particular brothel may be similar with respect to condom 
use because of the social norms, condom availability, or intervention programmes of the 
particular brothel. Choosing a design effect is difficult without prior survey data. Design 
effects from 1 (i.e., none) to 2 (moderate) cover a typical range. For RDS surveys, a 
small design effect of 1.25 is recommended. For cluster sampling and TLS a moderate 
design effect of 2.0 is recommended. The bigger the D, the larger the sample size 
needed.

P1 and P2. P1 and P2 are the measures of interest for which you wish to see a change 
between survey rounds. For example, you wish to show that condom use at last paid 
sex for sex workers increased from 20% in 2006 (P1) to 30% or greater in 2007 (P2). P1 
is usually based on previous surveys in the same or similar population, or an educated 
guess at what the level will be. P2 is ideally set at the goal you would like to achieve 
(e.g., a 10% or greater increase in condom use). In practice, it is usually set at the 
smallest change you think is meaningful. For example, a 10% increase in condom use 
would be considered a meaningful improvement, whereas a 1% increase would not be 
considered meaningful. The smaller the change you wish to detect, the larger the 
sample size you will need. Also, the closer P1 and P2 are to 50%, the larger the 
sample size you will need.
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Z1-α. The Z1-α score is a statistic that corresponds to the level of significance desired. 
Usually, a significance level of 0.05 (or, equivalently, a 95% confidence level) is selected 
and corresponds to a value of 1.96. This value is used when the change in the indicator 
might be either up (increase) or down (decrease) from year to year (a “two-tailed” 
statistic). The smaller the significance level (i.e., higher confidence level), the larger 
the sample size you will need.

Z1-β. The Z1-β score is a statistic that corresponds to the power desired. Usually, 80% power 
is selected and corresponds to a value of 0.83. This value is used when the change in the 
indicator might be either up (increase) or down (decrease) from year to year (a “two-
tailed” statistic). The higher the power, the larger the sample size you will need.

Example of sample size calculation
Suppose you are planning a survey of sex workers using a two-stage cluster design. You 
wish to show that condom use will increase from 20% in the baseline survey (this year) 
to 30% or greater in the survey wave next year. How many sex workers do you need to 
include each year?

Solution: 
D = 2 (moderate)
Z1-α  = 1.96 (95% confidence level)
Z1-β  = 0.83 (80% power)
P1  = 20% condom use in year 1
P2 = 30% condom use in year 2
P =  (.20 + .30)/2 = .25 

N = 2 {1.96 SQT[2x.25(1 - .25)] + 0.83 SQT[.20(1-.20) + .30(1-.3))]}2/(.30 - .20) 2

 = 582 sex workers per survey wave 

Table 4.5 provides pre-calculated sample size estimates over a range of possible scenarios 
in behavioural surveillance.
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Table 4.5

Sample size needed per survey wave to detect a change in the proportion 
of an indicator between survey waves, using a 95% confidence level, 80% 
power and a design effect of 1.25 and 2.0

Indicator level 
in wave 1 (P1)

Indicator level 
in wave 2 (P2)

Sample size needed 
each wave with a 

design effect of 1.25

Sample size needed 
each wave with a 

design effect of 2.0

.10 .20 247 395

.10 .25 123 197

.20 .30 363 581

.20 .35 171 274

.30 .40 441 706

.30 .45 201 322

.40 .50 480 768

.40 .55 214 343

.50 .60 480 768

.50 .65 210 336

.60 .70 441 706

.60 .75 188 301

.70 .80 363 581

.70 .85 149 239

.80 .90 247 395

.80 .95 93 149

Apply what you have learned/case study
Using Table 4.5, find the sample size you would need to do an RDS survey of IDUs in your 
area. Justify your answer in terms of which indicator you are using and what the level 
of the indicator will be in wave 1 and wave 2. 

Summary
We sample when we desire to measure characteristics for a specified target population 
but lack the time and resources to obtain information from every member of the 
target population. Concentrating survey time and resources on questioning a sample of 
people can also result in better quality data than spreading resources over the entire 
population. It is important to understand sampling issues and options for behavioural 
surveillance. You should also follow the criteria for choosing the most appropriate 
sampling approach.

Exercises

Warm-up review  
Take a few minutes now to look back at your answers to the warm-up questions at the 
beginning of the unit. Make any changes you want to make. 
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Small group discussion
Get into small groups by country, region or province to discuss this question.  

a. What sampling strategies have you had experience with? 

b. What difficulties and successes did you have with the strategy? 

Apply what you have learned/case study 
Try this case study individually. We will discuss the answer in class.

1. For each of the following groups, decide what is the best sampling strategy. Why 
is this the best strategy? What are the strong and weak points of using this method 
for the group?

a. Group 1: Youth

b. Group 2: MSM

2. Using Table 4.5, find the sample size you would need to do a respondent-driven 
sampling (RDS) survey of MSM. A survey of MSM in your city found that 80% of MSM 
could correctly name the ways that HIV was transmitted and ways that HIV could 
be prevented. Health education campaigns are planned for the coming year using 
MSM peer educators. You wish to show that HIV/AIDS knowledge improved by at 
least 10% by the following year. How many MSM do you need to include in this year’s 
survey and next year’s survey? Assume that knowledge may increase or decrease 
and you wish to have 80% power. What sample size would you need if you decided 
to use time-location sampling (TLS) instead of RDS?
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Notes
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Overview

What this unit is about
In this unit, you will learn the skills required to ensure behavioural surveillance data is 
analysed, disseminated and used appropriately.  

Warm-up questions
1. True or false? It is better to share overall responsibility between different staff for 

the data management. 

    True   False

2. Data management does not include which of the following?
a. data coding 
b. data entry
c. data cleaning and checking
d. data framing

3. True or false? The data manager should not be involved during the questionnaire 
design. 

    True   False

4.  Which type of behavioural surveillance analysis is performed to determine whether 
one variable is related to the distribution of another (for example, an association 
between a respondent’s age and their use of condoms)?
a. univarite
b. bivariate
c. multivariate

5. Most of the indicators defined for behavioural surveillance purposes are calculated 
through ____________ analysis.
a. univarite
b. bivariate
c. multivariate

6. When data is presented, it should be packaged appropriately for the __________.
a. different audiences
b. data collection sequence

7. True or false? The surveillance cycle ends when the official report is published. 

    True   False 

Data Analysis and Use
UNIT 

5



58 Module 5: Serveillance of HIV Risk Behaviours

8. True or false? Data from other sources, including other countries, can be used to 
fill in any important gaps as long as the source is made very clear. 

    True   False

Introduction

What you will learn
By the end of this unit, you should be able to:

• discuss data management issues; 
• describe the types of data analysis commonly used in behavioural surveillance;
• understand the steps in ensuring appropriate data analysis and use;
• list the different audiences for behavioural surveillance data; 
• interpret and package data appropriately for the different audiences.

Data Management Issues and Activities

What is data management?
Collecting data is expensive, so efficient and effective data management is critical. 
Data management includes: 

• data coding
• data entry
• keeping the data safe
• cleaning and checking the data
• getting the data ready for analysis (merging, coding, etc.)

These activities cost time and money, and can affect the quality and usefulness of the 
data. Data management should be considered prior to data collection. This is when it 
can be useful to establish simple data management guidelines, covering issues such 
as coding, storing questionnaires, data entry, and database management. You should 
follow these guidelines from the start, and document any deviations. You also need to 
make sure that data management is included on the agenda of surveillance meetings, 
so that it is considered by the whole surveillance team.

Issues to consider in data management
Personnel: Data managers with experience and skills are required to manage large and 
complex data sets. It is usually better for one person to have overall responsibility for 
the data than to share responsibility between different staff. The data manager should 
be involved during the questionnaire design stage, not only to review the questions, but 
to review the way in which the questionnaire is organized. Make sure that data entry 
clerks and interviewers receive adequate training to minimize errors. You should also 
make sure that their work is monitored carefully.

Computer capacity: Analyse likely computer capacity requirements carefully. Databases 
often take up more space than anticipated, and it is important to allow enough capacity 
for storage of data.



59Participant Manual

Back-up routine: Back up regularly to prevent loss of some or all of your data files.

Audit trail: Document everything you do and when you do it (for example, data entry, 
verification, corrections). Include notes about any queries. Recording changes to the 
master data set on paper provides an audit trail. You can also have an electronic logging 
system that records all changes.

Data checking:  Data errors can be introduced at any stage of the surveillance process 
and it is therefore important to be vigilant throughout. Data checks should include:

• consistency checks by supervisors after data collection;
• double data entry, as it is unlikely that two people will make the same mistake;
• data-entry programmes that can check that values stay within specified realistic 

ranges;
• programmes written specifically to check for inconsistencies in the data, so any 

errors found can be checked back to the questionnaires and, if necessary, the 
fieldworkers.

Database merging: With several data entry clerks working on the data, and several 
copies of the database, you need a method for merging the data at the end of the data 
entry phase.

Management of paper questionnaires: Take care of the questionnaires, making sure 
they are protected from the elements and kept confidential. Signing questionnaires at 
each stage of the data collection (data checking) is a useful way to keep track of which 
data should be on the database and which are still to be entered.

Storage and archiving: Develop a system for archiving raw data. The data management 
system should document data effectively, allow you to find the data you need quickly, 
and keep data archives and back-ups safe, up-to-date and usable.

Data Analysis 

What is data analysis? 
Data analysis is summarizing, presenting and interpreting data.  Behavioural surveillance 
analysis can either be:

• cross-sectional - analysing data from one surveillance round
• trend - analysing data over several surveillance rounds.

If probability sampling was used, statistical tests can tell us how well the sample 
measure estimates the true population measure. That is, they can tell us how likely 
it is that our findings could have occurred by chance sampling variation or whether 
they really represent true population values. You need special analytical techniques if 
the sample was a cluster sample or if the cluster sample did not use a self-weighted 
design.   
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Types of data analysis 
There are three main types of analysis conducted in behavioural surveillance:

• Univariate analysis: This is the most basic type of behavioural surveillance analysis. 
However, it is often the most important, because it shows the distribution of each 
variable. Most of the indicators defined for behavioural surveillance purposes 
are calculated through univariate analysis. They would include variables like the 
proportion of young men who have had sex with more than one partner during a 
given time period. When trends are analysed, statistical techniques are used to 
calculate how likely it is that changes in the proportions could have occurred by 
chance, or whether observed changes are likely to reflect real changes.

• Bivariate analysis: This analysis is performed to determine whether one variable is 
related to the distribution of another. For example, there might be an association 
between a respondent’s age (the explanatory variable) and their use of condoms (the 
outcome variable). Variables are associated if the value of one tells you something 
about the value of another. Statistical tests in bivariate analysis determine whether 
any observed difference reflects a true difference, or may be due to chance.

• Multivariate analysis: This analysis is performed to look at the influence of at least 
two variables on another variable, since relationships between variables are often 
complex and interwoven. Multivariate techniques can pinpoint the individual effects 
of several explanatory variables on an outcome variable that may be related to each 
other.

Steps in data analysis and use
Follow these four steps when performing data analysis.

1. Develop an analysis plan.
2. Explore the data.  
3. Use appropriate statistical techniques.
4. Interpret data.

Develop an analysis plan
Before data collection begins, an analysis plan should be produced. This ensures that 
the correct data are collected, and that sufficient time and resources are allocated to 
data analysis. The plan should include:

• Listing the questions surveillance needs to answer. This should be done in consultation 
with the final data users to ensure their data needs are met. 

• Defining the indicators needed to answer these questions.
• Making mock-ups of key tables and graphs to ensure you know how all the data 

collected will be used.
• Identifying personnel with appropriate skills, software needs, etc. It can be important 

to involve statisticians from the start. If they understand the purpose of the research 
and are familiar with the questionnaires, they will provide more useful inputs than 
if they are just brought in at the end to do multivariate analysis. 

• Allocating sufficient funds and time for analysis. Cross-checking, recoding and 
the creation of indicators is often what takes time rather than doing the actual 
analysis.
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Explore the data 
Data analysis itself is usually done by a trained statistician. Once the data have been 
collected and cleaned, the statistician should first explore the data so they understand 
the data coding and detect any errors in the data. This should be followed by producing 
frequency distributions of the variables and recoding the data to create the required 
indicators. 

Use appropriate techniques
Once the descriptive summaries have been carried out, the statistician should look 
carefully at the results (such as checking for consistency in sample sizes and missing 
values) to see if the data make sense. These results will focus further analysis. Most 
behavioural surveillance analyses will be univariate and bivariate, but whatever analysis 
is used, it should start with simple analyses that have a broad focus. Key findings can 
be missed if analysis immediately focuses on details. 

Data weighting and multivariate analysis add a layer of high science to analysis. 
Nevertheless, significant room for error remains and complex analysis is not always 
appropriate, particularly if data quality is poor or sample sizes are insufficient.

Interpret data
Surveillance data, like any other data, can often be interpreted in more than one way. 
How indicators are defined and the selective presentation of indicators can greatly affect 
how the data are interpreted. People are very often driven by their own personal bias 
to give greater weight to one interpretation than to another. In addition, sometimes 
people miss the whole story simply because they focus too closely on the details. People 
look at pieces of data as separate entities rather than as different aspects of the same 
story. The importance of examining information on population size, HIV prevalence, 
STI prevalence and risk behaviour together cannot be overemphasized. We will use the 
data in Table 5.1 to explore issues around data interpretation.

The validity of self-reported data on sexual behaviour and drug use is frequently 
questionable. This does not mean that surveillance data are worthless. One should merely 
be cautious about jumping to quick conclusions about small rises or falls in infection, 
and surprising findings in behavioural surveillance should be investigated further.

Table 5.1

Results of surveys on sexual behaviour among high school students (1998-
2002) in which an abstinence-only sexual health education curriculum was 
introduced in late 1998 (three months after the first surveillance round)

Year Had sex in past 
year (% of all)

Had multiple partners in 
the last year (% of all)

Always used condoms (% of 
those with multiple partners)

1998 73 9 50

1999 70 11 48

2000 68 15 41

2001 58 20 38

2002 48 24 35
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Using Behavioural Surveillance Data

Steps in data use
Currently, a gap remains between the collection and use of data in most surveillance 
systems. One reason data are not better used is that surveillance systems are often 
fragmented. When no single entity is responsible for compiling, analysing and presenting 
data cohesively, the different groups involved in surveillance often consider their job 
done. Before data is used, forming a surveillance committee can help resolve this 
issue. 

There are two steps to follow in using behavioural surveillance data:

1. Develop data use plan.
2. Present data.

Develop data use plan
Before data collection begins, produce a data-use plan. This helps ensure that information 
gets to the right people in a timely fashion and in a way they understand. 

Developing this plan should be tied to identifying the country’s data needs and 
consequently the data audience (that is, who will use the surveillance data). 

At this stage it can be useful to identify surveillance outputs for the different audiences 
and how they will be disseminated. These could include a national report on HIV/AIDS, 
policy briefs, press releases, etc. Once outputs are identified, sufficient funds and time 
can be allocated for these activities. If possible, networks for future advocacy should 
start being built before you go ahead with surveillance activities. It is very important 
to establish good relationships with policy-makers and other data users.

Some common data users include:

• politicians and policy-makers
• AIDS programme managers in the health and other sectors
• international agencies
• NGOs
• researchers 
• populations included in the surveillance system 
• surveillance system personnel 
• the private sector
• the press
• the legal profession

Present data 
Presenting data appropriately and accurately helps ensure it is used. When data is 
presented, it should be:

• Packaged appropriately for the different audiences: The different audiences will 
respond to the data presented in different ways. For example, face-to-face meetings, 
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videos or briefing sessions are often more effective ways to interest decision-makers 
than producing lengthy documents that they do not have time to read.  Choosing the 
right product for the right audience will be covered in detail later in this unit.

• Be clear about the limitations of the data (sample size, response rates, threats 
to quality, etc.): Surveillance data do not need to be perfect. They just need to be 
good enough to give a reliable idea of the major trends in HIV infection and related 
risk behaviour. Once numbers get presented as stand-alone facts, the information 
that would help people gauge the quality of the data is often lost. Limitations in 
the data in terms of sample size, response rates, etc., need to be reported and the 
data should not be presented as more “scientific” than is possible in the context. 
For example, surveillance data are sometimes presented to two decimal points of 
accuracy, giving an air of statistical solidity, when presenting rounded numbers is 
a more accurate reflection of data quality. 

• Use all data sources available: Surveillance systems rarely produce all of the data 
that meets local advocacy needs. Data from other sources, including other countries, 
can be used to fill in any important gaps as long as the source is made very clear. 

• Take care with the physical presentation of the data: Most people who work in 
public health can look at a table or graph and understand what it means, but many 
people in other fields cannot. If needed, headlines should be used to tell people 
what the data mean rather than simply describing the data. Generally, graphics 
should be kept as simple as possible and free of clutter.  

Choosing the right product for the right audience 
Public health officials often take one-size-fits-all approach to data use, believing that 
surveillance work ends when the official surveillance report is published. The report 
may indeed contain all the important information about the levels and trends of HIV and 
risk behaviours. However, the same data need to be presented differently for different 
audiences to be able to sell the key messages and get the data acted upon. 

Successful advocacy follows a number of rules:

• Define your goals.
• Define your audience.
• Find out what influences the audience’s thinking and how to get their attention.
• Use the right language.
• Get the length right.
• Choose the best messenger.
• Get the timing right.

Define your goals
Surveillance data can meet several goals and data needs. Each goal may have to be 
presented to different audiences in different languages. 

Define your audience
With whom must the public health official communicate to ensure that the goals defined 
are obtained? Who has the potential to push things forward and who could potentially 
obstruct progress?
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Find out how to get their attention
Once the audiences have been identified, you must determine the best way of 
communicating with them and the key messages for the different audiences. The 
best communication occurs when people have something in common. Therefore, 
understanding the concerns, motivation and objectives of each audience is important. 
Once you understand their concerns, try to use the data to address these.

Use the right language 
After you identify the goal, audience, key messages that will appeal to them and the data 
used to make the case, language is important. For example, will confidence intervals 
mean anything to the group or will they confuse the picture? 

Get the length right
A report or presentation has no value if no one reads it or listens. This means fitting the 
key information into the time that people are prepared to dedicate to it. If HIV/AIDS 
is the core interest of your audience, they may appreciate a full report they can read 
through and keep for their reference. If HIV/AIDS is not a core area of interest, the 
audience is more likely to digest the information if it is presented in a one-page fact 
sheet or short brochure. 

Choose the best messenger
People listen to the people they trust. For example, the minister of health may be the 
best person to present surveillance data at cabinet level, whereas young people may 
pay more attention to a pop star acting as an AIDS ambassador. 

Get the timing right
HIV/AIDS is not the only issue on people’s agendas. One way of increasing the attention 
the message gets is to time the release appropriately. For example, avoid clashing with 
important events and make use of events already scheduled, such as World AIDS Day. 

Note: Guidelines for the Effective Use of Data from HIV Surveillance Systems (2004) 
elaborates on how to present data for different audiences and provides good examples 
of how HIV data can be used.

Summary
Since there are several data management issues, efficient and effective data management 
is critical. Behavioural surveillance data analysis can either be cross-sectional or trend. 
IT is important to understand the steps in ensuring appropriate data analysis. You should 
also understand the audiences for behavioural surveillance data and how to present and 
package data appropriately for the different audiences.

Exercises

Warm-up review  
Take a few minutes now to look back at your answers for the warm-up questions at the 
beginning of the unit. Make any changes you want to make. 
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Small group discussion
Get into small groups by country, region or province to discuss this question: 

Discuss the strengths and weaknesses of the data management, data analysis and data 
use system used for behavioural surveillance in your setting. 

Apply what you have learned/case study 
Try this case study individually. 

How do you think data would be best presented to a senior politician in terms of language, 
length and messenger?
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Overview

What this unit is about
In this unit, you will learn about ethical considerations and requirements in behavioural 
surveillance. 

Warm-up questions
1. Match each ethical principle with its definition.

____  Respect for persons a.  Refers to minimizing risk to individuals—not 
only physical risk, but also risk of psychological 
harm and stigmatization.

____  Beneficence b.  Requires investigators to see study subjects 
not as passive sources of data, but as persons 
whose rights and welfare must be protected. 

____ Justice c.  Risks and benefits from studies should be 
distributed fairly and evenly in populations.

2. It is important that everyone the surveillance system encounters is treated with__
________, from community leaders and local officials to those surveyed.

3. What is informed consent? 

4. Name two pieces of information that should be provided before a person can make 
an informed decision to take part in a survey? 
a. 

b. 

5.  True or false? In surveillance, written consent forms are the most appropriate way 
to document that the process of informed consent has occurred.  

    True   False

6.  What are two ways to help ensure a participant’s confidentiality? 
a.  

b. 

7.  Match each of the following ethical issues with a potential solution:

____  Loss of earnings a. Ensure fully informed consent.  

____  Increases discrimination of 
the group

b. Conduct interviews outside work 
times.

____ Participants get no direct 
benefit from surveillance 

c. Do not foster false expectations.

Ethical Considerations
UNIT 

6
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Introduction

What you will learn
By the end of this unit, you should be able to:

• understand the basic ethical principles of working with human subjects
• define informed consent and the procedures that help ensure it;
• understand the importance of confidentiality and how to ensure it;
• discuss the ethical consideration unique to behavioural surveillance.

Ethical Principles of Working with Human Subjects
Three universally accepted ethical principles of working with human subjects are respect 
for persons, beneficence and justice:

• Respect for persons requires investigators to see study subjects not as passive 
sources of data but persons whose rights and welfare must be protected.  

• Beneficence refers to minimizing risk to individuals – not only physical risk but also 
risk of psychological harm and stigmatization.  

• Justice means that risks and benefits from studies should be distributed fairly and 
evenly in populations.  

It is important that everyone the surveillance system encounters is treated with respect, 
from community leaders and local officials to those surveyed. This is important in 
every aspect of the study from engaging people in the study, to the way interviews 
are conducted, and in the importance of providing feedback to the participants and 
communities involved.

Informed Consent
Before being interviewed, respondents need to decide whether they want to participate 
in the survey or not. Informed consent means that you tell the person enough about 
the nature of the surveillance for them to make a proper (informed) decision about 
whether or not to take part. 

No project staff should pressurize, coerce or deceive respondents in an effort to 
ensure their participation, and staff should also try to ensure that respondents are not 
pressurized by other family or community members. Ensuring that the decision is not 
influenced may involve discussions around the voluntary nature of participation with 
gatekeepers and including sections on informed consent in the fieldworker training and 
manual.

Information that should be provided
A person can only make an informed decision to take part in a survey (give their consent) 
when he or she has information about the procedures and purpose of the interview. 
During informed consent, subjects are provided with information about the survey, given 
an opportunity to ask questions and then given the opportunity to decide whether to 
participate or not. This information is usually provided on an information sheet, which 
the fieldworker reads to the participant. Studies have shown that getting voluntary 
and informed consent in developing countries is difficult. You must make sure that 
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the information sheet uses appropriate language, is not so long that participants stop 
listening, and contains all the essential information.

Information that is relevant to the subject’s decision on whether or not to participate 
includes:

• the nature of the survey (for example, who is conducting the survey, purpose of the 
survey, length of interview, type of questions, etc.);

• the potential risks and benefits;
• how the information will be used;
• how their privacy will be protected (names or addresses are not written);
• that participation is voluntary;
• that participants have the right to refuse to answer any questions or stop the interview 

at any time, especially as they may find some of the questions sensitive.

Documenting informed consent 
Written consent forms are generally required to document that the process of informed 
consent has occurred.  In surveillance, in order to ensure total confidentiality, it is usually 
best to obtain verbal consent. This means that the name of the respondent does not 
need to be recorded. There still needs to be some way of verifying consent, but rather 
than the participant’s signature, interviewers can sign a statement to verify that the 
respondent has been given the required information and has decided to participate.

Maximizing participation
Although consent must be voluntary, we want to try and maximize participation to 
reduce bias. Methods include keeping interviews as short as possible, conducting 
fieldwork at times that are convenient to the participants and stressing the altruistic 
benefits of participating. Reducing refusals is important because those who refuse to 
be interviewed may be different from those who participate, and if there are lots of 
refusals, our sample may not be like the population of interest and may be biased. We 
need to facilitate participation, but without being coercive. 

Response rates should always be reported in the analysis. Participation bias should be 
assessed and taken into consideration in the analysis. Recording the following for each 
cluster can be useful for this assessment:

• number of target group members present at the cluster at the time of interview;
• number interviewed; 
• number who refused to be interviewed, their reason for refusing and basic socio-

demographic information about them;
• number that were not interviewed for other reasons;
• number rejected as duplicates.

Using incentives
Incentives can consist of cash payments for participation or small gifts, such as T-shirts.  
In general, incentives are considered appropriate for compensating or thanking study 
participants for time away from work and out-of-pocket expenses, such as transportation.  
However, higher payments may jeopardize the voluntary nature of informed consent. 
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They can create a situation where an individual’s decision to participate is unduly 
influenced by money or gifts.  

Additionally, using incentives may result in a sample that is not like the population of 
interest because the sample is biased towards those who have a greater need for the 
incentive. This needs to be balanced against the fact that not using incentives may 
cause the sample to be biased towards those who are more cooperative.   

Respondent-driven sampling provides incentives to participants to recruit additional 
members of the high-risk population to the study. These incentives can be considered 
‘payment’ to the participant, who in their role as recruiters act as fieldworkers. This part 
of the methodology may be controversial in some settings, and may require explanation 
to the institutional review board reviewing and overseeing the study.

Confidentiality
Confidentiality protects subjects from adverse consequences that may arise from other 
people knowing that they participated or their responses. For example, if information 
about a person’s sexual preference is disclosed, he or she may suffer discrimination, 
stigma or even be subject to criminal charges. Potential threats to confidentiality, as well 
as measures taken to minimize them, should be discussed with the participants as part 
of the informed consent process. The main ways to ensure confidentiality include:

• Ensure names or other means of identification are not recorded on surveys.
• Store data safely and appropriately.
• Train fieldworkers on the importance of confidentiality.
• Have clear disciplinary procedures for staff who breach confidentially.
• Identify problems and possible solutions related to confidentiality.

Threats to confidentiality
Threats to confidentiality include finding a private place to conduct interviews and 
stopping other persons or gatekeepers from being present during the interview. 

The presence of other people breaches confidentiality and may cause the respondent 
embarrassment and influence some of his/her answers. In such cases, the interviewer 
can explain to the respondents that some questions are confidential and ask them to 
suggest a place where you are unlikely to be disturbed. 

Sometimes fieldworkers hear stories during interviews that make them so sad that they 
need to talk about it. Fieldworker training should stress that although it is important 
to talk through depressing issues, this should only be done with other team members 
and in a way that does not easily identify the respondent. 

Note: Issues around maintaining confidentiality are more complicated when surveillance 
wishes to link individuals’ behavioural and biological surveillance data.
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Ethical Considerations Unique to Behavioural Surveillance

Working with high-risk groups
Some high-risk groups such as MSM, CSWs, and IDUs participate in illegal or stigmatized 
behaviour and there is the potential for surveillance to make this stigmatization 
worse. 

A list of potential harms is listed in Table 6.1 below.  

Table 6.1

Potential harms caused by behavioural surveillance in high-risk groups

Potential harms caused by behavioural surveillance in high-risk groups

• Physical (public attack, abuse, loss of health-care services)
• Legal (arrest, prosecution)
• Social (disclosure to family, workplace, discrimination, loss of employment, 

isolation)

If high-risk group members fear that information about their behaviour may be used 
against them, they may refuse to participate in the surveillance activities. Worse than 
this, they may participate and the results of the surveillance may lead to greater 
stigmatization or crackdowns by law enforcement agencies. Other potential ethical 
issues and potential solutions are identified in Table 6.2. 

Although there are potential negative outcomes of identifying groups or behaviours 
in surveillance, there are also ethical issues in not including groups and individuals in 
prevention and treatment activities.

Table 6.2

Potential ethical issues and solutions of being included in behavioural 
surveillance

Potential ethical issues Potential solution

Increases stigmatization and 
discrimination of the group

• Ensure fully informed consent and absolute 
confidentiality. 

• Reporting should be neutral. 
• Reporting needs to be accompanied by public 

health communication about negative impact of 
stigma and discrimination on the epidemic.

Loss of earnings • Keep interview as short as possible.
• Remunerate lost earnings.
• Conduct interviews outside work times.

Gatekeepers get angry at 
those who participate

• Involve and work with the gatekeepers, stress 
the benefits of surveillance.

Gatekeepers force 
participation

• Involve and work with the gatekeepers, stress 
the benefits of surveillance.
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Illegal activities are 
highlighted, resulting in a 
police crackdown

• Involve and work with law enforcement agencies 
so they understand the purpose of surveillance 
and the damage that could result from them 
conducting repressive measures, such as 
scattering the high-risk groups or driving groups 
underground. 

Participants get no direct 
benefit from surveillance

• Report findings back to survey population.
• Explain the indirect benefits during the 

informed consent procedure.
• Do not foster false expectations.

Working with adolescents
Different countries will have different laws and standards about when an adolescent 
can participate in research involving sexual behaviours, and when parental consent is 
required.  Familiarize yourself with these laws in your country as part of your initial 
formative research efforts. Generally, surveillance tries to minimize the number of 
participants in the age range of 15-18 years, and avoid including those under 15. If it 
is necessary to include children under the age of 15, special guidance on research with 
children should be sought.

Benefits to participants
In some countries, surveillance is accompanied by an intervention. Some would argue 
that surveillance is unethical in the absence of an intervention. However, usually 
incentives (the ethical issues of which are discussed above) are the only direct benefits 
of participating. It is essential not to foster false expectations of direct benefits to 
participants. However, there are indirect benefits that should be stressed during the 
informed consent procedure and during community entry. These benefits are shown in 
Table 6.3.

Table 6.3

Potential benefits from behavioural surveillance

• Improving HIV prevention and care programmes
• Raising public awareness of burden of disease in the population, sympathy
• Reducing stigma, effecting social change, especially around HIV infection
• Feedback of results to the community
• Incentives

Fieldworkers may be asked for assistance from participants (for example, transporting 
a sick person to a health facility). There are limits to what is practical. Each country 
will need to decide this with reference to the local context. They should not make any 
promises they cannot keep.

Surveillance as research
Public health surveillance is usually not considered research and does not have the 
same requirements as research for documenting and reviewing ethical procedures. 
Although these ethical safeguards are not ‘required,’ they are still an essential part of 
surveillance, and procedures should go through local ethics committees and institutional 
review boards. 
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Summary
During behavioural surveillance, you should adhere to the universally accepted ethical 
principles of working with humans respect for persons, beneficence and justice. A person 
can only make an informed decision to give his or her consent to participate when he or 
she has information about the procedures and purpose. Confidentiality protects subjects 
from adverse consequences that may arise from other people knowing their responses 
or that they participated. It is important to understand the potential ethical issues and 
some solutions of being included in behavioural surveillance.

Exercises

Warm-up review  
Take a few minutes now to look back at your answers to the warm-up questions at the 
beginning of the unit. Make any changes you want to make. We will discuss the questions 
and answers in a few minutes.

Small group discussion
Get into small groups by country, region or province to discuss these questions. 

1. What are some of the potential social harms caused by behavioural surveillance in 
high-risk groups in your setting?

2. What ethical issues/difficulties have you/could you experience conducting 
surveillance in your country?

Apply what you have learned/case study 
Try this case study individually. 

Design a consent form to be used with female sex workers.
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Notes
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Overview

What this unit is about
In this unit, you will learn about the theoretical and practical knowledge required to 
plan behavioural surveillance activities. You will learn about the information that should 
be collected during the pre-surveillance assessment and the methods you can use to 
collect this information.

Warm-up questions
1. Which of the following is an example of a question you should answer in order to 

select appropriate geographical areas during the pre-surveillance assessment? Circle 
your answer.
a. What are the regional differences in terms of HIV transmission and risk 

behaviour?
b. Where are the interventions located?
c. How much money and staff are available for surveillance?
d. All of the above

2. Match each pre-surveillance assessment method with its description.

_____  Assess what is 
currently known about 
the national epidemic 
or sub-epidemic.

a. This step involves reviewing existing 
surveillance data, published and 
unpublished literature, and talking to 
people who are knowledgeable about the 
epidemic.

_____  Conduct pre-
surveillance 
assessment using 
qualitative assessment 
methods and mapping.

b. You can perform this step using existing 
information from general population 
surveys or collecting the information if 
none exists. 

_____ Gather information 
on risk behaviours 
and HIV levels in the 
general populations.

c. This step involves fieldwork to further 
identify hotspots and to gather information 
to define populations to be included in 
surveillance and guide fieldwork.

3. Methods used in ______________ research include large sample size, random samples 
and shorter interviews. Methods used in _____________ research include unstructured 
questionnaire, lengthy interviews and fewer well-trained fieldworkers.
a. qualitative
b. quantitative

4. Suppose you want to determine in which areas of a city street-based sex occur. 
Which of the following is not an appropriate method to use during a pre-surveillance 
assessment?
a. literature/data review
b. in-depth qualitative interviews

Pre-Surveillance Activities
UNIT 

7
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c. general population survey
d. all are appropriate

Introduction

What you will learn
By the end of this unit, you should be able to:

• identify and understand the purpose of the pre-surveillance process;
• understand and select the methodologies used in the pre-surveillance  process.

Purpose of Pre-Surveillance Assessment

Identify populations and areas
The selection of surveillance populations should be based on a solid understanding of 
the epidemic dynamic in a country. The selection of geographical areas should reflect 
whether data is most meaningful if collected at national or sub-national level. Several 
questions must be answered to gain this understanding.

Key questions in order to answer to select surveillance populations:

• Should surveillance concentrate on sub-populations, the general populations or 
both?

• Who are the most vulnerable populations (that is, those already infected with HIV 
or who have high-risk behaviours)? 

• For each potential group, what is their potential contribution to the epidemic (how 
big are they, what links do they have to other populations, what types of risky 
behaviours do members engage in, with whom and with what frequency)?

• How will the populations contribute to understanding the epidemic?
• What interventions have been implemented or are planned among the 

populations?
• Is the population accessible for surveillance?

Key questions to answer in order to select geographical areas:

• What is already known about the epidemic in different regions of the country?
• What are the regional differences in terms of HIV transmission and risk behaviour?
• Where are the highest risk populations concentrated?
• What is the estimated size of the high-risk population in each geographic area?
• Are there cross-border or internal transportation routes that could fuel 

transmission? 
• Are the data needs at the national or sub-national level? At what level do we want 

to be able to generalizse to?
• Can some areas serve as proxies for others?
• Where are the interventions located?
• Which locations have biological surveillance?
• How much money and staff are available for surveillance?
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Determine feasibility 
A successful surveillance system requires a feasible and effective data collection plan in 
order to enhance surveillance population participation, facilitate fieldwork and ensure 
appropriate sampling strategies are used. Several questions must be answered through 
the pre-surveillance assessment to ensure this.

Key questions to answer in order to ensure the participation of the surveillance 
populations and to facilitate fieldwork:

• Who are the gatekeepers of the populations? 
• Whose permission is needed to conduct surveillance? 
• Who can facilitate the survey process and make sure it runs smoothly and without 

disruption? 
• In what language should the interview be conducted?
• What is the desired profile of the interviewers to ensure the most valid results? 
• What are the possible locations where surveillance data could be collected where 

privacy will be ensured?
• What will be the best times of the day to find participants and to ensure that they 

will have time to complete the interviews? 
• What practical problems could fieldworkers come across (for example, ensuring 

privacy, safety)?

Key questions to answer in order to ensure appropriate sampling strategies are used:

• Does a high proportion of the group gather at identifiable locations that can be 
listed and are they accessible through those locations?

• Do group members know each other? Are they part of a network?
• Can the same individuals be found at more than one location?
• Is it is possible to identify the members of the sub-population at the locations where 

they gather? 

Define groups and eligibility criteria 
One of the biggest sources of error in surveillance is a failure to track populations in 
a consistent manner over time. This sometimes happens because a population is not 
defined in sufficient detail. For example, there are many ways to define female sex 
workers. It is thus crucial to have a clear operational definition of what a female sex 
worker is and to have specific eligibility criteria of who can and cannot be included in 
surveillance. 

Key questions to answer to define populations and set eligibility criteria:

• Are the risky behaviours in a population diverse (for example, for commercial sex 
workers how, when and where they operate)?

• Can the group be divided by differences in their behaviours and organization?
• What characteristics can be used to identify group members?
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Pre-Surveillance Assessment Methods
Three methods should be used for the pre-surveillance assessment:

1. Assess what is currently known about the national epidemic or sub-epidemic: 
This step involves reviewing existing surveillance data, published and unpublished 
literature, and talking to people who are knowledgeable about the epidemic 
to make a ‘first cut’ at identifying potential hotspots and at-risk or vulnerable 
populations.

2. Conduct pre-surveillance assessment using qualitative assessment methods and 
mapping: This step involves fieldwork to further identify and verify hotspots as well 
gathering information to clearly define populations to be included in surveillance 
and to guide surveillance fieldwork.

3. Gather information on risk behaviours and HIV levels in the general populations: 
This can be done using existing information from general population surveys or 
collecting the information if none exists. This information can be used to help 
validate whether the so-called high-risk populations are really at higher risk than 
the population at large.

Methodological Details 

Reviewing existing data
There are several sources of information that need to be reviewed.  These include 
the peer-reviewed scientific literature, abstracts from regional and international AIDS 
conferences, grey literature (literature that is not published in easily accessible journals 
or databases—for example, programme evaluations and governmental reports) and basic 
surveillance data. 

Peer-reviewed literature can be located using internet-based search engines, such as 
Entrez PubMed from the U.S. National Library of Medicine. Particular care needs to be 
taken with specifying keywords and search terms.  

• If terms are too general (for example, HIV), thousands of studies will be 
identified. 

• If terms are too specific (for example, mentioning a specific city), nothing may be 
found.  

• A good approach is to start with the name of your country and the keyword HIV.  
• Additional search terms can be added, such as the name of the high-risk group. 
• Once studies have been identified, accessed and reviewed, their bibliographies 

should be reviewed to identify other sources your search may not have identified. 

Grey literature can also be located using the Internet. The UNAIDS website, http://www.
unaids.org, is a resource for accessing this literature. UNAIDS compiles epidemiological 
fact sheets about each country involved in HIV/AIDS prevention programmes, as well 
as specific populations.  

In addition, it is helpful to identify prevalence studies that report on the populations 
in question. A good example of this type of data can be found in the database at the 
United States Census website for HIV and AIDS surveillance. You will find various country 
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profiles that examine the patterns and trends of the epidemic, as well as maps and 
tables that serve to summarize the statistics for each region in a streamlined format 
(http://www.census.gov/ipc/www/hivaidsn.html). 

Governments, donors or non-governmental organizations produce monitoring and 
evaluation reports. These can sometimes be accessed through the Internet. Often, 
you will need to contact governmental officials or representatives of the donor or non-
governmental organizations to obtain copies.

Qualitative and quantitative research
Qualitative research focuses on the characteristics, or quality, of things, rather than 
the quantity. Quantitative research has powerful tools for the analysis of numbers, 
but researchers all know that the things counted are often qualitative categories or 
definitions.  

For example, the number of AIDS cases a country has is dependent on the AIDS case 
definition. The case definition has changed several times and will probably continue to 
change. For the AIDS case definition, at least we can think of a way to get a standard 
definition: put the experts and the organizations in a room and do not let them out 
until they agree.  

Along the spectrum of HIV disease, the point where AIDS is said to begin is completely 
definable by experts. However, when we talk about human behaviour, we do not have 
this luxury. 

• If you ask someone how many sexual partners they have had in the last six months, 
the answer depends on what that person means by partner or means by sex. It also 
depends on whether they have any reluctance (or the opposite) to talk about these 
behaviours.  

• This is in addition to the normal problems of self-reported survey research, such as 
recall and reporting biases or the need to meaningfully translate questionnaires.

• Luckily, these definitions and reluctances are not completely individualized. Groups 
tend to share these definitions and dispositions.  

The questions we want to answer as part of our pre-surveillance activities do not 
require precise and generalizable (macro) quantitative measures of how many people 
have certain knowledge or perform a certain behaviour, which can be generalized on a 
population level. After all, the surveillance itself can do this.  

Rather, it requires an in-depth (micro) knowledge of such things as:

• the performance of a behaviour (for example, sex work or injecting drugs);
• knowledge of a group’s identity if it is so organized;
• what people who are like them or in the group do;
• an understanding of how and why they do it.  
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This can provide a description of the:

• material circumstances of the performance of the behaviour
• how that behaviour is organized
• what the participants and larger society think about the behaviour;
• the people who perform it.  

Equally, this research can help explain how people think about the risk associated with 
the behaviour and how they (both individually and as a group) deny or change their 
behaviour to accommodate the risk.  

Qualitative researchers often talk of the need to present an insider’s view (an emic view) 
in order to understand what people mean when they reply to questions in an interview.  
Because people try to make sense of their lives and tie the way they live and how they 
think about it together, researchers also talk about the culture of a group. 

Culture (as it is used here) is a kind of language that fuses the circumstances and 
rationales for behaviour into a logic that makes sense from that insider’s point of view. 
From the outside, it may not appear to make any sense. For example, street children 
often deny the risk of AIDS from unprotected sex because they are so preoccupied with 
daily survival that an illness that might strike them in ten years seems irrelevant.  

Difference between qualitative and quantitative methods
The differences between qualitative and quantitative methods outlined above translate 
into practical differences in methods, as shown in Table 7.1 below.

Table 7.1

Differences between qualitative and quantitative methods

Quantitative Qualitative

• Large sample size • Small sample size

• Random sample • Purposeful sample

• Calculated sample size • Theoretical sample size

• Structured questionnaire • Unstructured questionnaire

• No deviation for interviewers • Interviewer exploration encouraged

• Shorter interviews • Lengthy interviews

• More fieldworkers, but they are less 
skilled 

• Fewer fieldworkers, but they are 
well-trained 

Imagine we want to determine if we need to sub-divide commercial sex workers into 
sub-populations. In order to define the different types of commercial sex work, there 
would be little point interviewing people randomly selected from the population. Instead, 
we need to determine who could best provide us with this information. 
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Informants could include:

• sex workers
• NGOs who work with CSWs
• brothel/bar owners
• clients of sex workers and pimps 

Once the types of informants are determined, interviewees should be selected for their 
competence as an informant. A good informant is:

• knowledgeable about the topic;
• a person you can talk to easily;
• someone who understands the information you need and is willing to give it to 

you. 

Saturation sampling 
Unlike quantitative surveys, the sample size for qualitative research is not calculated 
prior to data collection. 

A common way of determining sample size in qualitative research is known as theoretical 
or saturation sampling. This involves continuing to interview informants until no new 
information is learned. 

We could, for example, ask informants to list all the different types of places they know 
where women sell sex. When the lists begin to be repetitive and informants are not 
providing new information, an adequate sample size has been reached. Among those 
involved in commercial sex work, the types of commercial sex workers can be considered 
common cultural knowledge and a complete list of types of workers can probably be 
determined from only a few good informants.

Once the different types of sex work have been identified, we need to determine if they 
need to be considered as separate surveillance groups. For this we need to understand 
how the different types of sex workers or different places where they operate affect risk 
and transmission. This is best explored using open-ended semi-structured interviews. 

Open-ended semi-structured interviews
Open-ended questions have no answer choices from which respondents may select their 
response. Instead, respondents must create their own answers and state them in their 
own words. Using open-ended questions allows topics to be covered in more depth and 
can stimulate thoughtful responses, including suggestions from the respondent for the 
researchers, probing of people’s memories and the clarification of positions. 

Probing is often necessary to avoid incomplete, uninterpretable or irrelevant answers 
and interviews tend to be much longer and require more skill to conduct than interviews 
conducted as part of large sample social science surveys. 

A semi-structured interview is one that uses a written list of open-ended questions 
and topics that need to be covered, although not necessarily in a particular order. 
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Interviewers are encouraged to deviate from the guide when necessary to follow up 
new leads on the topic. These methods are in contrast to quantitative research, which 
tries to ensure that each informant is asked exactly the same questions in exactly the 
same way.

To continue our example, let us say we uncover two major kinds of sex workers in our 
discussions with expert informants and sex workers themselves: brothel-based and 
street-based. Before we classify one or both of them as a surveillance population we 
would want to know such things as:

• whether street-based sex workers worked routinely or only occasionally;
• whether they worked on the same streets or were constantly shifting in response 

to police or other pressure;
• whether sex workers moved back and forth between the two settings;
• whether they had many clients or only a few;
• other issues that might affect their risk profile and feasibility of selection as a 

surveillance population.   

Certainly epidemiological risk can only be determined in risk factor studies, but these 
preliminary studies identify the populations and methods to apply surveillance to.

Qualitative methods useful during pre-surveillance activities include: 

• key informant/expert interviews; 
• focus groups and in-depth interviews; 
• observation. 

Expert interviews 
You may need to interview colleagues in the local offices of the Ministry of Health, 
those involved in behavioural and biological surveillance, local NGOs, clinics and donor 
agencies in your area that work with the HIV/AIDS epidemic. These are called expert 
interviews because they utilize respondents who are, by virtue of special training or 
their work with the population, experts and have equivalent status to the researchers.  
These can be confused with key informant interviews. Key informants are members of 
the group, and often become informal assistants to the researcher. Expert interviews 
utilze the semi-structured open-ended interviews described in the example above. 

Focus groups and in-depth interviews 
Both in-depth interviews and focus groups use semi-structured open-ended interviews. 
However, in-depth interviews are less structured, and permit the respondent to talk 
about a wide range of issues related to the topic and themselves. These interviews 
can be more like conversations, and the conversations permit rapport to be developed 
between the researcher and the respondent. In-depth interviews can be conducted over 
several sessions. In-depth interviews are conducted with members of the high-risk group 
rather than external experts such as government officials. 

Focus groups are group interviews that are designed to initiate conversations within 
the group so that the researchers can listen to how these ideas are expressed. They are 
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relatively less useful for a pre- surveillance assessment for behavioural surveillance, as 
their primary goal is to generate intervention ideas, to test materials and to determine 
social norms about things members of the group can talk about in front of other focus 
group participants.

Because the interviews are, in a sense, public, it may be difficult for a respondent to 
express private thoughts or talk about truly intimate behaviours. Similarly, the group 
interview can be manipulated by one or several influential members, and responses 
can be quite skewed.

To encourage openness in focus groups, gather together people from similar backgrounds 
or experiences to discuss a specific topic. A group usually consists of 8-12 people and 
is guided by a facilitator and a record taker who takes notes. Because of the group 
dynamics involved, facilitators need to have special training and be quite skilful. This 
is another reason why expert and in-depth interviews are the most common interviews 
used for pre-surveillance assessment.

Direct observations 
This is a somewhat more advanced technique that involves passively observing the 
high-risk population in question to determine where and when it congregates. For 
instance, street-based sex workers may be observed to determine in which areas of a 
city they work and the times that they tend to begin and end work. Observation may 
be associated with discussions or conversations with respondents being observed. When 
this is carried out over a sufficient time to be acknowledged and accepted by the group 
being observed, it is called participant observation.

PLACE
The PLACE (Priorities for Local AIDS Control Efforts) protocol is a new rapid assessment 
tool used to identify high transmission areas that formalizes the collection of information 
on high transmission areas. PLACE uses key informants to identify sites where people 
meet new sex partners, then interviews people at the site to characterize the site in 
each area and map sites. PLACE also interviews individuals socializing at the site to 
describe the characteristics of the people at the site.

Evaluating the Current State of Surveillance
The first step in improving a country’s surveillance system is to evaluate the current 
system and identify what is working well and where gaps remain. As you assess your 
strengths and weaknesses, key issues to consider include:

• Are the goals and objectives of the surveillance system clearly stated?
• Are there standard protocols and mechanisms used to collect data?
• How effective are the various components of the surveillance system: data collection, 

questionnaires, etc.?
• Is the acquired information being used and adequately disseminated?
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Summary
It is important to understand the theoretical and practical knowledge required to plan 
behavioural surveillance activities. The first step in improving a country’s surveillance 
system is to evaluate the current system and identify what is working well and where 
gaps remain. As you assess your strengths and weaknesses, consider the key issues. To 
collect information during the pre-surveillance assessment, there are several methods 
you can use. 

Exercises

Warm-up review  
Take a few minutes now to look back at your answers for the warm-up questions at the 
beginning of the unit. Make any changes you want to make. 

Small group discussion
Get into small groups by country, region or province to discuss these questions. 

1. Read the sections about reviewing existing data, qualitative research and the 
PLACE methodology. Discuss the methods and share your experiences using such 
methods.

2. Identify three strengths and three weaknesses in your country’s behavioural 
surveillance system. Keep in mind the surveillance steps as you identify their 
strengths and weaknesses. Key issues to consider are:
• Are the goals and objectives of the surveillance system clearly stated?
• Are there standard protocols and mechanisms used to collect data?
• How effective are the various components of the surveillance system: data 

collection, questionnaires, etc.?
• Is the acquired information being used and adequately disseminated?

Apply what you have learned/case study 
Try this case study individually. We will discuss the answers in class.

Make a list of all the things that need to be done before data collection begins. 
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Notes
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In this case study, answer the questions for each section before moving on and reading 
the section.

Part I
Global campaigns have focused on the fact that 50% of new HIV infections occur in 
people under the age of 24 – an age at which people are discovering their sexuality and 
likely to be engaging in risk behaviour.

In a country with a rapidly growing epidemic, the national surveillance data was pooled 
and analysed by age. It was found that some 68% of all existing infections were among 
young people under 25.

A front-page article in the leading newspaper reports that behavioural surveillance 
among secondary school children had turned up shocking indicators: over half of the 
students had multiple sex partners and only 20% used condoms1.

As a ministry of health official:

• What specific programme(s) might you implement in response to these data?
• To what population(s) will you target your programmes?
• What additional information do you need to make better programming decisions?

Part II
The Ministry of Health reacts rapidly, successfully lobbying for an allocation of US $4 
million to develop life-skills curriculum focusing on helping young people to avoid unsafe 
sex. The programme is implemented quickly.

Two years later behavioural surveillance is repeated.  The good news is that multiple 
partnerships among youth dropped from 50% to 25% and reported condom use doubles. 
However, the number of infections in young people reported by the HIV surveillance 
system has continued to grow2.

As a Ministry of Health official:

• How will you explain these data? What might account for them?
• What does this information tell you about your current HIV/AIDS programming? 

Would you make any changes?

Final Case Study

1,2 Extract from the data-use module: Using data from HIV surveillance systems: Guidance on effective 

use of data from second generation surveillance systems: Elizabeth Pisani.
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Part III
A parliamentary committee orders an inquiry. Public health officials go back to the 
behavioural surveillance data. It turns out that the indicators reported in the baseline 
year were not inaccurate, in that half of all students who had had sex in the previous 
year had multiple partners and only 20% had used condoms. However, closer inspection 
of the data revealed that:

• Only 8% of all students had ever had sex at all, and only 4% had been sexually active 
in the past year;

• 10% of all secondary school students had reported injecting drugs in the previous year 
and by the second round of behavioural surveillance that proportion had increased 
to 14%.

These very high rates of injecting drug use had been overlooked because health officials, 
the press, and other agencies were looking for evidence of unprotected sex.

The ministry of health quickly ordered an assessment of injecting drug use and found 
that 85% of injectors were under the age of 25. Life-skills programmes were subsequently 
redesigned to focus more on helping young people stay away from drugs. Harm reduction 
programmes were redesigned for those already injecting drugs, and injecting drug users 
were added as a group to the national surveillance system.

What specific lessons can be drawn from this example?

Extract from the data-use module: Using data from HIV surveillance systems: Guidance on effective use 

of data from second generation surveillance systems: Elizabeth Pisani
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• Surveillance is the systematic, regular and ongoing collection and use of data for 
public health action. Although they are often the beginning of a surveillance system, 
one-time cross-sectional surveys should not be considered surveillance. 

• Behavioural surveillance involves regular, repeated cross-sectional surveys collecting 
data that can be compared over time on HIV risk behaviours and other relevant 
issues. Biological surveillance also involves regular and repeated cross-sectional 
surveys, but collects biological samples that are tested for HIV and other related 
illnesses such as sexually transmitted infections (STIs) and TB.

• The uses of behavioural surveillance include the following:
• provide an early warning of which groups and areas infection is likely to spread 

in and between;
• explain changes in HIV prevalence over time;
• provide information for developing prevention programme;
• monitor and evaluate the impact of prevention programmes;
• reinforce the findings of biological surveillance;
• raise the awareness of HIV among policy-makers.

• Considerations when designing a behavioural surveillance system include:
• whom to include in surveillance;
• where to access the surveillance populations;
• how to link biological and behavioural surveillance data;
• how to ensure surveillance is appropriate for the context.

• The two most difficult issues defining behavioural surveillance indicators are defining 
the behaviours themselves and defining the time period the indicator should refer 
to.

• In observational studies, measurement error can come from:
• questionnaire faults
• interviewer error
• respondent error

• Data collection methods that can be used in behavioural surveillance include:
• face-to-face interviews
• self-administered questionnaires
• computer-assisted method

• General population survey instruments that are widely used, considered to use solid 
sampling procedures and thorough statistical analysis, and are usually considered a 
reliable source of behavioural data include: 
• demographic and health surveys (MACRO) 
• Multiple Indicator Cluster Survey (UNICEF)
• behavioural surveillance surveys (FHI)

• The target population is the population that is the ideal one for meeting a survey’s 
measurement objective. The survey population is the target population modified 
to take into account practical considerations. (For example, all commercial sex 
workers in a city over the age of 15, excluding those who are based at home, as 
these cannot be accessed.)

• Issues for sampling include:
• Consistent sampling is required across survey rounds.

Module 5 Summary
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• General population surveys can rarely be used to access high-risk groups.
• Cluster sampling can be difficult when clusters are not stable.
• Members of high-risk groups may be difficult to identify and access.
• Cluster sampling is impossible if group members do not congregate.

• Behavioural surveillance sampling options include:
• conventional cluster sampling
• time-location sampling (TLS)
• respondent-driven sampling (RDS)

• Data analysis is summarizing, presenting and interpreting data.  Behavioural 
surveillance analysis can either be:
• cross-sectional - analysing data from one surveillance round
• trend - analysing data over several surveillance rounds

• Informed consent means that you tell the person enough about the nature of the 
surveillance for them to make a proper (informed) decision about whether or not 
to take part.

• Potential harms caused by behavioural surveillance in high-risk groups include:
• physical (public attack, abuse, loss of health-care services)
• legal (arrest, prosecution)
• social (disclosure to family, workplace, discrimination, loss of employment, 

isolation)
• Potential benefits from behavioural surveillance include:

• improving HIV prevention and care programmes;
• raising public awareness of burden of disease in the population, sympathy;
• reducing stigma and effecting social change, especially around HIV infection;
• feedback of results to the community;
• incentives.

• The purpose of pre-surveillance assessment is to:
• identify appropriate surveillance populations and geographical areas;  
• determine feasibility of conducting surveillance in high-risk populations;
• operationally define high-risk groups and set eligibility criteria for inclusion of 

population members in surveillance.
• Three methods should be used for the pre-surveillance assessment:

• Assess what is currently known about the national epidemic or sub-epidemic.
• Conduct pre-surveillance assessment using qualitative assessment methods and 

mapping.
• Gather information on risk behaviours and HIV levels in the general 

populations. 
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ACASI: Acronym for ‘audio computerized assisted survey instruments CASI.’

Accuracy: Refers to how well the sample reflects the study population.

Acquired Immunodeficiency Syndrome (AIDS): The late stage of HIV infection that 
includes development of one or more opportunistic illnesses (illnesses that occur because 
of low levels of CD4 lymphocytes).

AIDS: See ‘Acquired Immunodeficiency Syndrome.’

BED capture-EIA test: This test detects an antibody to a small HIV protein, gp41. It was 
first tested in HIV types B, E and D, hence its name BED. 

Behavioural surveillance: Surveys of HIV-related behaviour that involve asking a 
sample of people about their risk behaviours, such as their sexual and drug-injecting 
behaviour. 

Bias: A systematic error in the collection or interpretation of data.

Biological surveillance: Surveillance that involves regular and repeated cross-sectional 
surveys, but collects biological samples that are tested for HIV and other related illnesses, 
such as sexually transmitted diseases and tuberculosis.

Bivariate analysis: One of the main types of behavioural surveillance analysis that is 
performed to determine whether one variable is related to the distribution of another. 
For example, there might be an association between a respondent's age (the explanatory 
variable) and their use of condoms (the outcome variable). Variables are associated 
if the value of one tells you something about the value of another. Statistical tests in 
bivariate analysis determine whether any observed difference reflects a true difference, 
or may be due to chance.

BSS: Acronym for ‘behavioural surveillance survey.’ 

CASI: Acronym for ‘computerised assisted survey instruments.’

Census sampling: Every unit, or case, is measured for the entire population. A de facto 
census allocates persons according to their location at the time of enumeration. A de 
jure census assigns persons according to their usual place of residence at the time of 
enumeration (Last).

Chain referral sample: Any sampling method wherein participants refer other potential 
participants for inclusion in the sample. There are several types of chain referral sampling 
methods, most of which are non-probability samples. Examples of chain referrals include 
RDS, network sampling, random walk and snowball sampling.    

Glossary and Acronyms
Appendix

B
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Characteristic: A definable or measurable feature of a process, product, or variable.

Clinic-based surveys: Surveys that use samples that have been selected in clinical 
facilities, such as STI or drug treatment clinics. The most common type of the clinic-
based surveys that are done using biological markers, such as HIV infection, is clinic-
based sentinel serosurveillance.

Cluster: Any aggregate of the population of interest (for example, departments, villages, 
health facilities, etc.).

Cluster sampling: The population of interest is broken into groups or clusters and a 
sample of clusters is randomly selected (Levy & Lemeshow).

Cohort studies: Cohort studies follow a group of initially uninfected people over time, 
and test them repeatedly.  Cohort studies follow a well-defined group of people with 
a common experience or exposure, who are tested repeatedly over a long period of 
time.

Community-based surveys: Surveys that use samples that have been selected from 
non-clinical settings. They often include high-risk groups, such as sex workers or truck 
drivers, who are not included in clinic-based surveys. As with clinic-based surveys, 
the most common type of community-based survey is called ‘repeated cross-sectional 
community-based sentinel serosurveillance.’

Community sites: Locations in the community, such as households or brothels.

Concentrated HIV epidemic: The epidemic state in which HIV has spread to a high 
level in a defined subpopulation but is not well established in the general population. 
(HIV prevalence is consistently >5% in at least one defined subpopulation and is <1% in 
pregnant women in urban areas.)

Confidence interval: The compound interval with a given probability, for example, 95% 
that the true value of a variable such as mean, proportion, or rate is contained within 
the limits.

Confidentiality: Protecting information that concerns a study participant or patient 
from release to those who do not need to have the information.

Consecutive sampling: This sampling method consists of sampling every patient who 
meets the inclusion criteria until the required sample size is obtained or the survey 
period is over. While this method is not strictly a probability sample, it is easier to use 
and offers less occasion for sampling bias.

Convenience sampling: The selection of entities from a population based on accessibility 
and availability. Available participants may be people on the street, patients in a hospital 
or employees in an agency. This type of sampling does not generally represent the 
population of interest and is best used in the exploratory stage of research.
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Coupon: Used in RDS studies to provide incentives to participants. Coupons in RDS can 
be used both to track participation for reimbursements and to link the recruiters to the 
recruits. Other methods may use coupons to encourage participation, much like the 
advertisements placed in popular clubs or bars. Some coupons may have two parts that 
can be easily separated. One part of the coupon serves as the referral coupon, which 
the recruiter uses to recruit a peer into the study. The other part of the coupon serves 
as the payment coupon. It is kept by the recruiter and he or she will use it to claim 
an incentive for having recruited a peer into the study. Both parts of the coupon have 
the unique identification number of the recruitee printed on them. The dual system 
eliminates the need to collect names for incentive collection.

Coupon rejecters: People who are offered a coupon by a recruiter, but decline to take 
it. 

Cross-sectional survey: A survey that is conducted over a given period of time, such as 
during a single year, rather than over an extended period of time.

Cruising area: Cruising areas are public spaces, such as parks, public restrooms, bath 
houses, dance clubs and railway stations where MSM meet, congregate and arrange 
and/or engage in sexual activity.

CSW: Acronym for ‘commercial sex workers.’

Descriptive statistics: Used to describe the basic features of the data, they provide 
simple summaries about the sample and the measures.

DHS: Acronym for ‘demographic and health surveys.’ 

Differential recruitment: Recruiters successfully bring recruits in at different rates.

Emic: Refers to accounts, descriptions, and analyses expressed in terms of the concepts 
and categories regarded as meaningful and appropriate by the members of the high-
risk group.

Enumeration units:  The sampling units from the final stage of a multistage sampling 
design. See ‘Listing units.’

Epidemic: The occurrence of a disease (or other health-related event) at a level of 
increase to a baseline. For example, the high prevalence of HIV found in many parts of 
the world today, including sub-Saharan Africa, Latin America and South and South-East 
Asia. 

Equilibrium: The point in the recruitment process where a variable is not expected to 
change by more than 2% with each successive wave.

Ethnographic assessments: Ethnographic assessments are written analyses of the cultural 
practices, beliefs and behaviours of a particular culture, network or sub-group.
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Ethnographic mapping: Ethnographic mapping involves collecting information on the 
geographic location, temporal movement of and interactions among members of high-
risk groups.

External validity: The ability to make inferences from the study sample to the population 
of interest.

Gatekeepers: Persons who can provide access to a high-risk population. Examples are 
a brothel owner who can provide access to female sex workers, or a prison warden who 
can provide access to prisoners.

Female sex workers: Females who engage in sex work, or the exchange of sex for 
money, which includes many practices and occurs in a variety of settings. These may 
include ‘direct’ or ‘formal’ sex workers, who are sometimes included in registries and 
often found in brothels, and ‘indirect’ or ‘casual’ sex workers, who do not engage in 
sex work full time and are unlikely to be included in registries.

Formative research: Research conducted before the study begins. Researchers use 
qualitative methods, such as focus groups, in-depth interviews, mapping or observations 
of the target population and the individuals who work with them to assure that the 
research team sufficiently understands the community.

General population surveillance: Surveillance that measures HIV risk behaviours in 
a sample of people selected to represent the people living in a region or nation. The 
surveillance can be restricted to certain ages (for example, young people aged 15-24) 
or genders.

Generalizability: The results from the sample are the same as the results we would 
have obtained had we tested every person in the study population (that is, the results 
from the sample are generalizable to the study population).

Generalized HIV epidemic: The epidemic state in which HIV is firmly established in the 
general population. (HIV prevalence is consistently >1% in pregnant women.)

Grey literature: Material that is not published in easily accessible journals or databases. 
Besides programme evaluations, government surveillance reports and programme 
planning documents mentioned earlier, it includes the abstracts of research presented 
at conferences, and unpublished theses and dissertations.

Hard-to-reach populations (HTRP): Groups of people linked by behaviours, socioeconomic 
situations or societal structures, who for various reasons (e.g. law, stigma) refrain from 
involvement in the legal economy and other aspects of the majority social institutions. 
Includes but is not limited to: IDUs, MSM, CSW and undocumented migrants.

High-risk group surveillance: Surveillance that measures HIV risk behaviours in groups 
whose behaviours, occupations or lifestyles could expose them to higher risk of acquiring 
and transmitting HIV than the rest of the population. These groups are often important 
in establishing, accelerating or sustaining the HIV epidemic. 
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High-risk group: A group in the community with an elevated risk of disease, often 
because group members engage in some form of risky behaviour.

High-risk heterosexuals (HRH): Includes but is not limited to: mobile populations, 
uniformed personnel and sex partners of other most-at-risk populations.

HIV: See 'Human Immunodeficiency Virus'.

Homophily: A measure of the tendency of people to connect to other people like 
themselves. 

Human Immunodeficiency Virus (HIV): A retrovirus that causes AIDS by infecting T-cells 
of the immune system.

IDU: Acronym for ‘injection (or intravenous) drug user.’

Incentive: A reward or reimbursement given to participants in a study. In RDS surveys, 
there are typically two levels of incentive: primary incentive and secondary incentive. 
A participant receives the primary incentive for enrolling in the study and completing 
an interview. The same participant receives secondary incentive(s) for recruiting his or 
her peers into the study.  Incentives are not absolutely necessary in every situation and 
should be determined during formative research.

Incidence: A measure of the frequency with which an event, such as a new case of illness, 
occurs in a population over a period of time. The denominator is the population at risk; 
the numerator is the number of new cases occurring during a given time period. 

Indicator: Specific data that are gathered to measure how well a prevention or treatment 
programme is doing. Defines an aspect of behaviour that is key to the spread of HIV. 
Indicators provide a way to track changes in behaviours over time and provide a way to 
compare levels of risk behaviours between different population groups.

Information bias: Error that results from people who have a disease being misclassified 
as not having the disease.

Informed consent: The permission granted by a patient or a participant in a research 
study after he or she has received comprehensive information about a research study 
or medical procedure. Informed consent protects the person’s freedom of choice and 
respects his or her autonomy with regard to decisions affecting his or her body and 
health.

In-group affiliation: What homophily measures (group similarity based on ethnicity, 
age, socio-economic status and so forth).

Injection drug users: Also called ‘intravenous drug users,’ they are persons who use or 
have used needles or syringes to inject drugs. Injection drug use is considered a high-
risk behaviour. 



97Participant Manual

Institutional sampling: Individuals in an institution, such as prison, are sampled.

Internal validity: The absence of substantial differences between groups at baseline; 
the absence of substantial difference of attrition rates between groups at follow-up.

Internally displaced persons (IDP): IDPs are persons who have left their homes due to 
civil unrest or natural disasters, but have stayed in their homeland and have not sought 
sanctuary in another country.

Interviewer error: Problems stemming from the actions and behaviours of the person 
doing the interview.

Listing units: The sampling units from the final stage of a multistage sampling design. 
See ‘enumeration units’.

Key informants: Members of the target group, who can often become informal 
assistants.

Kick-off meeting: A meeting you host for community members who may in turn become 
seeds for the RDS survey. The purpose of the meeting is to educate seeds on study goals 
and process, inform seeds of their importance to the success of the study and encourage 
the seeds to be enthusiastic.

Lessons learned: Information from actual studies that will help you make decisions 
when planning your study.

Low-level epidemic: The epidemic state in which HIV has never spread to significant 
levels in any sub-population, although HIV infection may have existed for many years. 
(HIV prevalence has not consistently exceeded 5% in any defined sub-population or in 
the general population.)

Markov process: A mathematical theory that provides a probabilistic description of the 
state of a system at any future time. The Markov process is especially relevant to RDS 
because of the nature of the recruitment process, whereby a chain of peers recruiting 
peers is monitored through a coupon mechanism.

MARP: Acronym for ‘most-at-risk population’. A group within the community with an 
elevated risk of disease, often because group members engage in some form of high-
risk behaviour.

Masking: Describes the behaviour of reclusive respondents, people who do not want 
to be found.

Men who have sex with men (MSM): MSM are one of the highest risk groups in 
the Americas, Asia, Europe and Oceania. For the purposes of this manual, we also 
consider male sex workers, transvestites and transgendered persons (hijra) in the MSM 
category.
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MICS: See ‘Multiple Indicator Cluster Survey’.

Monitoring and Evaluation (M&E): Collecting and analysing accurate and reliable 
information that can be used to improve programme performance and planning. 

MSC: See ‘multi-stage cluster sampling’.

Multi-stage cluster sampling (MSC): Two- or more- stage sampling. Final units from 
selected clusters may be randomly selected. 

• Simple two-stage cluster sampling
• Probability proportional to size sampling (PPS) is used when all clusters do not have 

the equal probability of being selected in the sample. PPS is a class of unequal 
probability sampling in which the probability of a unit being sampled is proportional 
to the level of some known variable (Levy & Lemeshow).

Multivariate analysis: One of the main types of analysis conducted in behavioural 
surveillance that is performed to look at the influence of at least two variables on another 
variable. Since relationships between variables are often complex and interwoven, 
Multivariate techniques can pinpoint the individual effects of several explanatory 
variables on an outcome variable, which may be related to each other.

Needs assessment: A component of rapid assessment and response (RAR), a systematic 
examination of the type, depth and scope of a problem.

Network: This sampling method may be used for groups whose members are socially 
linked. Ego-centred network sampling is based on random, representative or any 
other form of quota sampling (Schensul). Full relational network sampling begins with 
identification of individuals (seeds) who act as entry points to the network. 

NGO: Acronym for ‘non-governmental organization’.

Non-probability sampling: The sampling units are selected through a non-randomized 
process; therefore, the probability of selecting any sampling unit is not known. 

Non-random mixing: The tendency of people to associate preferentially with others 
who are like themselves.

Operational definitions of target populations: Definitions that are operationally useful 
for sampling and fieldwork purposes. For example, a definition that clearly identifies 
what constitutes a sex worker, in terms of duration of selling sex, form of payment, 
type of venue where they work, etc. 

Operations manual: A document that describes every step to be taken during the 
implementation of a survey or study.  Ideally, it provides standard operational procedures 
for every foreseeable occurrence. 
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Over-sampling: A sample may obtain more members of a particular sub-group than 
their representation in the target population warrants.  In some cases, over-sampling 
is carried on purpose to learn more about a small sub-group, such as female injection 
drug users in communities that are predominantly male. 

p24 antigen: A protein that appears in the serum of infected individuals approximately 
one week before HIV antibodies appear, or about 14 days after actual infection. In very 
large serosurveys, persons who tested negative for HIV antibody can be retested for 
p24 antigen.

Parameter: The summary numerical description of variables about the target 
population.

Participant observation: A qualitative research method in which direct observation is 
carried out over a period of time, and which is understood and accepted by the group 
being observed.

Payment coupon: Kept by the recruiter. He/she will use it to claim an incentive for 
having recruited a peer into the study. 

Period prevalence: Refers to prevalence over a period of time, such as a six-month 
period.

PLACE: See ‘Priorities for local AIDS control efforts.’ 

PLWHA: Acronym for ‘Persons living with HIV/AIDS.’

Point prevalence: Refers to prevalence at a single point in time.

Population: The entire set of individuals to which findings are to be extrapolated 
(Levy).

PPS: See ‘Probability proportional to size sampling’. 

Precision: Refers to how well the results can be reproduced each time the survey is 
conducted.  

Pre-surveillance assessment: Describes a set of activities that occur prior to beginning 
formal HIV and behavioural surveillance in high-risk groups. These activities include 
developing detailed plans and reviewing and collecting information that will help in 
planning and designing surveillance activities.

Prevalence: The proportion of a specific group infected. Prevalence is a direct 
measurement of the burden of disease in a population.

Primary incentive: The incentive a participant gets for enrolling in the study and 
completing an interview. 
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Primary sampling units: A sampling frame of a larger unit. When it is difficult or 
impossible to make a list/sampling frame of each individual in the target population, we 
can develop a sampling frame of some larger unit; that is, clusters or primary sampling 
units. We then sample in stages by first sampling clusters and then sampling people 
within the clusters. 

Priorities for Local AIDS Control Efforts (PLACE): A new, rapid assessment tool used 
to identify high transmission areas, which formalizes the collection of information on 
high transmission areas. PLACE uses key informants to identify sites where people meet 
new sex partners, then interviews people at the site in order to characterize the site 
in each area and map sites, and, finally, interviews individuals socializing at the site to 
describe the characteristics of the people at the site.

Probability sampling: All sampling units in the study population have a known, non-zero 
probability of being selected in the sample, usually through a randomized process.

Probability proportional to size sampling: A class of unequal probability sampling in 
which the probability of a unit being sampled is proportional to the level of some known 
variable (Levy & Lemeshow).

Protocol: The detailed plan for conducting a research study or other activities in which 
specific steps are required, including surveillance activities.

Purposive sampling: A non-random sampling method that involves choosing respondents 
with certain characteristics.

Qualitative research: Research that focuses on the characteristics or quality of things, 
rather than the quantity. The sample included qualitative research is usually much less 
used than that included in quantitative research.

Quantitative research: Research that focuses on quantity of things, rather than the quality. 
Quantitative research has powerful tools for the analysis of numbers, but researchers know 
that the things counted are often qualitative categories or definitions. 

Questionnaire faults: Problems with the way questions are phrased, set out and ordered, 
which lead to misunderstandings of the questions.

Random walk: A variation of link-tracing sampling procedure in which the respondent is 
asked to give the names of other members of a hidden population. From that list, one 
is selected randomly, located and added to the sample. The process is repeated for a 
desired number of waves. (S.K. Thompson et al.)

Random error: Also called non-systematic error. This is the type of error that results 
from chance and leads to imprecise results.

Rapid assessment and response (RAR): A method that is used to assess the nature and 
extent of a public health problem and to suggest ways to address the problem. RAR is 
not designed as a surveillance tool, but as a way to assess a situation quickly, and bring 
in resources to address it.
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RDS: See ‘Respondent driven sampling’.

RDSAT: Respondent driven sampling analysis tool (a freeware software package for 
analyzing RDS samples.)

Referral coupon: Used by the recruiter to recruit a peer into the study. 

Refugees: By legal definition, refugees are persons who are outside their country of 
nationality and who are unable or unwilling to return to that country. They cannot return 
due to a well-founded fear of persecution because of race, religion, political opinion 
or membership in an ethnic or social group. 

Reliability: Refers to how reproducible a result is from repeated applications of a 
measure to the same subject.

Representativeness: The degree to which the sample truly reflects the study population 
(that is, whether it is representative of the study population).

Resource assessment: A component of RAR, a systematic examination of the response 
(funds, people, buildings, knowledge) that is either available or required to solve the 
problem.

Respondent driven sampling (RDS): An experimental sampling technique that does 
not require a sampling frame. It is an adaptation of a non-probability sampling method 
(snowball sampling) and is based on the assumption that members of the sub-population 
themselves can most efficiently identify and encourage the participation in surveillance 
of other sub-group members. RDS starts with initial contacts or 'seeds', who are surveyed 
and then become recruiters. Each of these recruiters is given coupons to use to invite 
up to three eligible people that he/she knows in the high-risk group to be interviewed. 
The new recruits bring their coupon to a central place where they are interviewed. The 
recruits then become recruiters. This occurs for five to six waves. Both the recruits and 
the recruiters are given incentives to encourage participation. 

Safety protocol: A study document that describes how to deal with field incidents or 
adverse events. 

Sample: A selected subset of a population. There are specific types of samples used in 
surveillance and epidemiology such as convenience, systematic, population-based and 
random.

Sampling bias: Also called selection bias. This refers to errors in sampling that decrease 
accuracy and lead to incorrect estimates. We also use the term ‘biased samples’ to 
mean that errors were made in choosing the people in the sample.

Sampling element: Individual member of the population whose characteristics are to 
be measured. See ‘Sampling unit.’

Sampling error: The part of the total estimation error of a parameter caused by the 
random nature of sampling.
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Sample frame: A list of units from which a sample may be selected. A sample frame is 
a fundamental part of probability sampling. 

Sampling units: Refers to individual members of the population whose characteristics 
are to be measured. See ‘Sampling element’.

Sampling variation: Difference between the estimate you measure in a sample and the 
true value of the variable in the study population.

Second-generation surveillance: Built upon a country's existing data collection system, 
second-generation HIV surveillance systems are designed to be adapted and modified to 
meet the specific needs of differing epidemics. This form of surveillance aims to improve 
the quality and diversity of information sources by developing and implementing standard 
and rigorous study protocols, using appropriate methods and tools. Second generation 
surveillance refers to activities outside of those activities generally considered to be a 
part of routine case surveillance such as case reporting and sentinel serosurveys and uses 
additional sources of data to gain additional understanding of the epidemic. It includes 
biological surveillance of HIV and other STIs, as well as systematic surveillance of the 
behaviours that spreads them.

Secondary incentive: The incentive a participant gets for recruiting his or her peers 
into the study.  

Seeds: Non-randomly selected (by the investigators) members of the target population 
who will initiate the RDS recruitment process. From each seed, a recruitment chain is 
expected to grow.

Seroprevalence surveys: Surveys that estimate HIV prevalence by testing blood for 
HIV antibody. 

Sentinel sites: Facilities such as STD clinics, antenatal care clinics, blood donation 
centres, drug treatment programmes, prisons and needle exchange programmes. 

Sexually transmitted infections: Diseases that are spread by the transfer of organisms 
from person to person during sexual contact. 

Simple random sampling (SRS): Sampling where everyone has an equal chance of being 
randomly selected (a non-zero probability) and we know what that chance is. 

Snowball sampling: Relies on informants to identify other relevant study participants in 
a chain referral pattern. Informants (seeds) who meet inclusion criteria are identified. 
This sampling design is based on chain referral and relies on the seed(s) to identify other 
relevant subjects for study inclusion. Those other subjects may identify other relevant 
subjects for inclusion. Snowball sampling is useful for studying populations that are 
difficult to identify or access. Representativeness is limited.

Social influence: Mild peer pressure from the recruiter who will receive a secondary 
incentive for recruiting his/her peers.
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Social network: Members of a peer group who know each other.

Sociometric stars: Seeds who are not only willing to recruit their peers, but are well-
regarded by their peers and have a lot of them. Such seeds are more likely to influence 
others to be recruited into the study.  

SRS: Acronym for simple random sampling.

Standard error: Estimate of precision in probability sampling that can be used to 
construct a range of values within which the true population measure is likely to fall. 
We usually want to be 95% sure that the true population measure lies in our range. 

Standardized Testing Algorithm for Recent HIV Seroconversion (STARHS): A method for 
measuring new infection that uses a single blood test. Also called the ‘detuned assay,’ STARHS 
uses two EIA tests, one highly sensitive and another modified to be less sensitive. 

Statistics: A branch of applied mathematics concerned with the collection and 
interpretation of quantitative data and the use of probability theory to estimate 
population parameters.

Steering method: Using additional methods to recruit a special sub-population of interest; 
for example, providing an extra coupon to be used only to recruit female IDUs.

STI: See ‘Sexually transmitted infection’.

Strata: A sub-group in stratified sampling.

Strategic information (SI): Refers to any data collected with regard to the monitoring 
and evaluation of a program or system. Includes, but is not limited to, process indicators, 
output indicators and surveillance data. 

Stratification: The classification of a survey population into sub-groups or strata on the 
basis of selected characteristics. 

Stratified and constant incentives: In a study of SWs, a constant incentive level was 
considered too low to attract the more hidden SWs who earned a higher income. The 
research team considered using a stratified incentive process. The SWs received an 
incentive based on the type of sex work they did. For instance, a street-based SW 
received a $5.00 incentive, while a call-girl-type SW received a $10.00 incentive. 

Stratified sampling: The selection of separate (independent) samples from each stratum. 
When the population consists of distinct sub-groups, (for example, age groups or regions) 
we may need to make precise estimates of our indicators for each sub-group. If this 
is the case, we use stratified sampling. First we calculate the required sample size 
for measuring our indicator, then define the sub-group (strata) and randomly sample 
the calculated sample size in each stratum. Since we want to make precise estimates 
of our indicator for each stratum, our sample size will be much larger than if we just 
wanted an estimate for the entire population. We can combine strata estimates to 
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obtain a population estimate for our indicators. However, this requires that we know 
the proportion of the population in each strata. 

Systematic sampling: Every kth unit is sampled from a sampling frame after a random 
start. Systematic sampling is often used instead of SRS when the sampling list is long 
or the desired sample size is large.

Surveillance: The systematic, regular and ongoing collection and use of data for public 
health action.

Surveillance sites: The places from which case reports are obtained. This includes sites 
at which universal reporting and sentinel reporting are done. These may be healthcare 
facilities or other locations at which serosurveys are conducted.

Survey population: The target population modified to take into account practical 
considerations (for example, all commercial sex workers in a city over the age of 15, 
excluding those who are based at home, as they cannot be accessed).

Systematic sampling: When we construct the sampling frame, as in simple random 
sampling (that is, we make a list of everyone in the target population) but rather than 
selecting names or random numbers, we sample people at regular intervals down the 
list. For this scheme to work you need to ensure that the list is not ordered in any way 
that would bias those who are selected in the survey.

Target population: The population that is the ideal one for meeting a survey's 
measurement objective (for example, all commercial sex workers in a city).

Targeted sampling: Targeted sampling uses pre-existing indicator data (qualitative 
and quantitative) to construct a sampling frame from which recruitment sites are then 
randomly selected. Qualitative indicator data includes ethnographic data and key 
informant interviews. Types of quantitative indicator data include cases of HIV/AIDS 
and STIs, admissions to drug treatment and population characteristics from census data. 
There are several limitations: 1) indicator data may not be useful in characterising the 
target population; 2) sampling may be biased and difficult to replicate; 3) geographic 
areas may not be sampled in proportion to the number of members in the population of 
interest; 4) the population of interest may not be sampled in proportion to the intensity 
of risk behaviour and 5) the probability of selecting a member of the population of 
interest may not be known.

TB: Tuberculosis.

Time location sampling (TLS): Similar to conventional cluster sampling, but gets around 
the problem of clusters that are not stable (that is, clusters where the number and type 
of people vary by, for example, time of day). Time location sampling allows the same 
site to be included in the sample frame more than once (for example, at different times 
of the day or different days of the week). 

Transgendered persons: Persons who identify with or express a gender and/or sex 
different from their biologic sex.
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Transition probability: The likelihood that a person will change from one state to 
another, for example becoming HIV positive.

Univariate analysis: The most basic, yet often the most important, type of behavioural 
surveillance analysis, because it shows the distribution of each variable. Most of 
the indicators defined for behavioural surveillance purposes are calculated through 
univariate analysis. They would include variables like the proportion of young men who 
have had sex with more than one partner during a given time period. When trends are 
analysed, statistical techniques are used to calculate how likely it is that changes in 
the proportions could have occurred by chance, or whether observed changes are likely 
to reflect real changes.

Universal conscription: Military conscription in which all physically able men between 
certain ages (for example 17-28) must perform military service. 

Unlinked anonymous testing: Testing that occurs when a sample of blood is originally 
collected for other purposes is tested for HIV. The person whose blood is taken does 
not know that his/her blood will be tested for HIV. All information that could identify 
the person is removed from the sample so that the results of the test cannot be linked 
back to them.

Unprotected sex: Having sex without using a condom. 

Validity: The validity of a measure is the extent to which it actually measures what it 
is suppose to measure. 

Values: Magnitude of measurements (statistics).

Variable: Any characteristic or attribute that can be measured.

Venue-based: Locations in the community, such as bars or brothels.

Venue-based sampling (brick and mortar sites): Recruit respondents in places and at 
times where they would reasonably be expected to gather. The venues act as screeners 
in identifying potential respondents. Venue-based sampling requires comprehensive 
formative research.

Voluntary migrants: People who temporarily work or travel away from their homes. 

Volunteerism: A term to describe overly cooperative subjects, leading to a potential 
bias if such cooperative people differ from the rest of the population of interest. 
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Answers are provided in italics for each unit’s warm-up questions and case study. 

Answers to the questions within the unit are not included. Unit questions are designed 
to stimulate small group discussion among participants in the workshop or class. 

Unit 1 Answers

Warm-up questions 
1. True or false? One-time cross-sectional surveys can be considered surveillance. 

False. Although they are often the beginning of a surveillance system, one-time 
cross-sectional surveys should not be considered surveillance.

2. ___________ surveillance involves regular, repeated cross-sectional surveys collecting 
data that can be compared over time on HIV risk behaviours and other relevant 
issues.  
a. behavioural
b. biological

3. Which of the following is a use of behavioural surveillance?
a. to explain changes in HIV prevalence over time
b. to provide information for prevention programmes
c. to raise the awareness of HIV among policy-makers
d. to provide an early warning of which groups and areas infection is likely to 

spread in and between
e. all of the above

4. True or false? Surveillance is a useful tool for evaluating specific HIV/AIDS 
interventions. False. Without adaptation, surveillance only provides evidence 
for the impact of HIV programmes as a whole, and not for the impact of specific 
interventions or specific programme elements. 

5. True or false? In a generalized epidemic everyone is at equal risk of infection. False. 
Even in a generalized epidemic, not everyone in the population is at equal risk of 
HIV, or has an equal role in the spread or maintenance of the epidemic. 

6. _________ sites are facilities such as STD clinics, antenatal care clinics, blood 
donation centres, drug treatment programmes, prisons and needle exchange 
programmes
a. sentinel
b. community

7. Which of the following is the definition of linking behavioural and biological data? 
a. collecting HIV, STI and behavioural data from the same individuals at the same 

time

Answers to Warm-up Questions and Case Studies
Appendix

C
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b.   collecting HIV, STI and behavioural data from the same source population at 
different times

c. analysing HIV, STI and behavioural data from similar source population, using 
whatever data are available

d. reporting behavioural and biological surveillance together
e. all of the above

8. Collecting ___________ level data provides more detailed information but requires 
larger sample sizes and, therefore, more time and money
a. national
b. sub-national

Case study
1. The general population is the people living in a region or nation. High-risk groups 

are those whose behaviours, occupations or lifestyles could expose them to higher 
risk of acquiring and transmitting HIV than the rest of the population. These groups 
are often important in establishing, accelerating or sustaining the HIV epidemic. 
Remember that high-risk groups are part of the general population, that they have 
links with other population groups and that membership can overlap. For example, 
commercial sex workers (CSWs) can also be intravenous drug users (IDUs). Ultimately, 
what is considered a high-risk group must be based on the local context. 

2. Local information must be used to determine what constitutes a risk group based on 
a group’s importance or potential importance in the epidemic. Most people view CSW 
as a risk group, but one could argue that CSWs are not a actually a group. This could 
be argued because CSW can be sub-divided into many groups, and because individual 
women on the street who solicit sex do not always belong to or associate with any 
groups. Alternatively, people with multiple partners could be considered a ‘group.’

Unit 2 Answers

Warm-up questions 
1. What are two characteristics of a good indicator? A good indicator measures 

something of relevance to the topic (the measure serves some use), measures the 
item of interest accurately, is easy to interpret and is defined in clear terms. It can 
be compared across different population groups and across time and is feasible to 
collect in terms of effort/cost.

3. True or false? Behavioural surveillance indicators should measure aspects of 
behaviours that are key to the spread of HIV. True.

4. When should indicators be selected during behavioural surveillance? 
a. during planning
b. during analysis

5. True or false? The two most difficult issues defining behavioural surveillance indicators 
are defining the behaviours themselves and defining the time period for which the 
indicator should refer. True.
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6. True or false? Behavioural surveillance indicators do not need to be consistent over 
time. False

7. The time reference period of an indicator should be determined by its ________.
a. prevalence
b. frequency

Case study
The first indicator gives us an idea about the size of the link between CSWs and married 
men. If a large proportion of married men visit CSWs, commercial sex could potentially 
be important for driving the epidemic. 

The second indicator does not tell us anything about the role of CSW in driving the 
epidemic. We do not know if the use of CSWs is high only in that, among those people 
who use CSW, a certain proportion are married.  

Unit 3 Answers

Warm-up questions 
1. What is measurement error? When the data collected do not accurately measure 

the characteristics of interest, which affects the validity of our data.

2. In observational studies, which of the following is a source of measurement error?
a. interviewer error
b. respondent error
c. questionnaire faults 
d. all of the above

3. True or false? Bias can be controlled for during data analysis. False.

4. True or false? A face-to-face interview is the best data collection method. False. 
Each data collection method has advantages and disadvantages, and there is no 
conclusive evidence that any one method is better, overall, than another.

5. Which of the following is an advantage of using the self-administered data collection 
method?
a. inexpensive to administer
b. no literacy requirement
c. date entry step eliminated

6. Which of the following are advantages of adapting survey questions from surveys 
that have already been successfully implemented?
a. builds on current best practice of how questions can be best expressed
b. saves time and money
c. ensures consistency with other available data sources
d. eliminates the need to pre-test the questionnaire
e. all of the above
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7. What are two solutions to the problem of interviewer safety when working with 
hard-to-reach groups?
a. Select interviewers who know the area.
b. Interviewers should work in pairs. 

8. True or false? When having difficulty in getting members from hard-to-reach groups 
to show up for an interview, one solution is to use incentives. True.

Case study
Introduction to the purpose of the study
Rapport building and communication skills
Cultural sensitivity/knowledge of the target population
How to talk about sex with ease (how to be non-judgmental)
Survey protocol
Handling and tracking non-response
Controlling the interview, handling interruptions and respondent fatigue
Use of survey instruments—skip patterns, coding, phrasing and meaning, note-taking
How to respond to interviewee questions
Quality assurance within interviews
Ethics: respecting confidentiality, protecting respondents
Ability to report to supervisor
All of the interviewer training
Sampling methodology
Importance of quality control and standardisation
Awareness of falsified responses
Logistics in fieldwork
Safety of fieldworkers and respondents
Management skills
Ability to report to upper management

Unit 4 Answers

Warm-up questions 
1. The ________________ is the population that is the ideal one for meeting a survey’s 

measurement objective. (For example, all commercial sex workers in a city.) 
a. target population
b. survey population 

2. Is drawing names randomly out of a hat for sampling an example of probability 
sampling or non-probability sampling? 
a. probability sampling
b. non-probability sampling

3. True or false? Non-probability sampling is prone to selection bias. True. 
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4. We can increase the precision (that is, decrease standard error) of our estimate by 
increasing the _________. 
a. sample size
b. quality of interviewer training

5. What is an estimate of precision that can be used to construct a range of values 
within which the true population measure is likely to fall?
a. standard error
b. systematic sample

6. Which of the following is not a type of sampling
a. stratified
b. cluster
c. respondent-driven
d. systematic
e.   salient

7. True or false? Statistical packages assume simple random sampling when performing 
statistical tests. True.

8. True or false? Cluster sampling provides more precise estimates of indicators than 
simple random sampling. False. Cluster sampling results in a less precise estimate 
of our indicators than simple random sampling, as respondents within clusters may 
be similar to each other. We need to compensate for this by increasing the sample 
size.

9. Which of the following is not a way to overcome sampling challenges for behavioural 
surveillance?
a. using different sampling strategies for different groups
b. using convenience sampling when possible
c. using conventional sampling methods in unconventional ways
d. using experimental sampling techniques such as respondent-driven sampling 

(RDS)

Case study
1.  Group 1:Youth. Conventional cluster sampling would be appropriate in most 

settings. 

Advantages of cluster sampling:
• only need sample frame of clusters and individuals in selected clusters; 
• sample concentrated in geographical areas.

Disadvantages of cluster sampling
• decreases precision of estimate, requiring a larger sample size;
• PPS sampling or weighted sampling required for unbiased estimates.

Group 2: MSM. Either RDS or TLS would be appropriate in most settings.
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Advantages of TLS:
• allows us to do a probability sample of populations that are hidden or floating;
• only need sample frame of clusters and individuals in selected clusters;
• sample can be concentrated in geographical areas.

Disadvantages of TLS:
• mapping and ethnographic work can be time consuming and clusters/sites can close 

rapidly;
•  only reaches sub-set of population that come into contact with the locations where 

the sampling is done;
• difficult to identify and access respondents;
• difficult to maintain randomness while selecting respondents within clusters;
•  PPS not often done due to difficulties estimating cluster size, and samples often 

require weighting, which if not done can result in biased estimates.

Advantages of RDS
• ease of field operations;
• no need for ethnographic mapping or sampling frame;
•  target population recruits for you, which is useful when the group does not trust 

the research community;
• less visible members of the population reached;
• lower cost.

Disadvantage of RDS 
• population must be a network;
•  need to keep track of links between recruiters and recruits;
• ethical issues involved in using incentives;
•  still in experimental stage.

2.  For the RDS survey 247. From Table 4.5, go down to .80 in the first column and .90 in 
the second column. The third column of 247 is the sample size needed for each year’s 
survey if you use RDS. If TLS is used, then the sample size is 395 per year. The larger 
sample size is the result of a larger design effect anticipated in TLS. 

Unit 5 Answers

Warm-up questions 
1. True or false? It is better to share overall responsibility between different staff for 

the data management. False. It is usually better for one person to have overall 
responsibility for the data than to share responsibility between different staff. 

2. Data management does not include which of the following?
a. data coding 
b. data entry
c. data cleaning and checking
d. data framing
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3. True or false? The data manager should not be involved during the questionnaire 
design. False. The data manager should be involved during the questionnaire 
design stage, not only to review the questions, but to review the way in which the 
questionnaire is organized.

4. Which type of behavioural surveillance analysis is performed to determine whether 
one variable is related to the distribution of another? (For example, an association 
between a respondent’s age and his or her use of condoms.)
a. univarite
b. bivariate
c. multivariate

5.  Most of the indicators defined for behavioural surveillance purposes are calculated 
through _________ analysis.
a. univarite
b. bivariate
c. multivariate

6. When data are presented, they should be packaged appropriately for the different 
________.
a. audiences
b. data collection sequence

7.  True or false? The surveillance cycle ends when the official report is published. 
False.

8. True or false? Data from other sources, including other countries, can be used to fill 
in any important gaps, as long as the source is made very clear. True.

Case study
In communicating with policy-makers, pare your message to the bare essentials and 
tell them exactly what action they need to take. Formal pathways may need to be 
followed when communicating with policy-makers. You should also use all the informal 
networks you have, as getting through the front door can be difficult. Politicians and 
policy-makers, more than any other group, require the right messenger. Very senior 
policy-makers tend to have a rather small circle of senior advisers. These people may 
be easier to approach than the key policy-makers themselves, and they usually make 
very good messengers. Other channels that can be used include senior officials from 
international organizations or senior diplomats from donor countries. 
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Unit 6 Answers

Warm-up questions 
1. Match each ethical principle with its definition.

__b__  respect for persons a. Refers to minimizing risk to individuals, 
not only physical risk but also risk of 
psychological harm and stigmatization

__a__  beneficence b. Requires investigators to see study subjects 
not as passive sources of data, but as 
persons whose rights and welfare must be 
protected

__c__ justice c. Risks and benefits from studies should be 
distributed fairly and evenly in populations

2. It is important that everyone the surveillance system encounters is treated with 
respect, from community leaders and local officials, to those surveyed. 

3. What is informed consent? Informed consent means that you tell the person enough 
about the nature of the surveillance for them to make a proper (informed) decision 
about whether or not to take part. 

4. Name two pieces of information that should be provided before a person can make 
an informed decision to take part in a survey?

• the nature of the survey (for example, who is conducting the survey, purpose 
of the survey, length of interview, type of question, etc.)

• the potential risks and benefits
• how the information will be used
• how their privacy will be protected (names or addresses are not written)
•  that participation is voluntary
• participants have the right to refuse to answer any questions or stop the 

interview at any time, especially as they may find some of the questions 
sensitive

5. True or false? In surveillance, written consent forms are the most appropriate way 
to document that the process of informed consent has occurred.  False. In order 
to ensure total confidentiality, it is usually best to obtain verbal consent, as this 
means that the name of the respondent does not need to be recorded.

6. What are two ways to ensure a participant’s confidentiality? 

• Ensure names or other means of identification are not recorded on surveys.
• Store data safely and appropriately.
• Train fieldworkers on the importance of confidentiality.
• Have clear disciplinary procedures for staff who breach confidentially.
• Identify problems and possible solutions related to confidentiality.
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7. Match each of the following ethical issues with a potential solution.

__b__  loss of earnings a. ensure fully informed consent.  

__a__   increases discrimination of 
the group

b. conduct interviews outside work times

__c__ participants get no direct 
benefit from surveillance 

c. do not foster false expectations

Case study
1. Below is an example of a consent form that could be used with FSW:

   Introduction: “My name is____________. I am working for______________. We are 
interviewing people here in [name of city, region or site] in order to find out about [describe 
purpose of study]. Have you been interviewed in the past few weeks [or other appropriate 
time period] for this study? If the respondent has been interviewed previously during 
this round of BSS, do not interview the person again. Tell them you cannot interview 
them a second time, thank them, and end the interview. If they have not been interviewed 
before, continue:

   Confidentiality and consent: “I am going to ask you some very personal questions that 
some people find difficult to answer. Your answers are completely confidential. Your name 
will not be written on this form, and will never be used in connection with any of the 
information you tell me. You do not have to answer any questions that you do not want 
to answer, and you may end this interview at any time. However, your honest answers 
to these questions will help us better understand what people think, say and do about 
certain kinds of behaviors. We would greatly appreciate your help in responding to this 
survey. The survey will take about XX minutes to ask the questions. Would you be willing 
to participate?”

  _______________________________________________________________
   (Signature of interviewer certifying that informed consent has been given verbally by 

respondent)
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Unit 7 Answers

Warm-up questions 
1. Which of the following is an example of a question you should answer in order to 

select appropriate geographical areas during the pre-surveillance assessment?
a. What are the regional differences in terms of HIV transmission and risk 

behaviour?
b. Where are the interventions located?
c. How much money and staff are available for surveillance?
d. All of the above

2. Match each pre-surveillance assessment method with its description.

__a__  Assess what is currently 
known about the national 
epidemic or sub-epidemic.

a. This step involves reviewing existing 
surveillance data, published and 
unpublished literature, and talking 
to people who are knowledgeable 
about the epidemic.

__c__  Conduct pre-surveillance 
assessment using 
qualitative assessment 
methods and mapping.

b.  You can perform this step using 
existing information from general 
population surveys or collecting the 
information if none exists. 

__b__ Gather information on risk 
behaviours and HIV levels 
in the general populations.

c. This step involves fieldwork to 
further identify and verify hotspots, 
as well gathering information to 
clearly define populations to be 
included in surveillance and to 
guide surveillance fieldwork.

3. Methods used in quantitative research include large sample size, random samples 
and shorter interviews. Methods used in qualitative research include unstructured 
questionnaires, lengthy interviews and fewer well-trained fieldworkers.

4. Suppose you want to determine in which areas of a city street-based sex occurs. 
Which of the following is not an appropriate method to use during a pre-surveillance 
assessment?
a. literature/data review
b. in-depth qualitative interviews
c. general population survey
d. all are appropriate
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Case study
Below are examples of some of the activities that must be done prior to data 
collection:

• Carry out initial consensus building meeting with surveillance committee.
• Identify data needs and key indicators.
•  Identify and select populations to be included in surveillance and define eligibility 

criteria.
• Select the regions/cities/areas that will be included in the surveillance.
• Determine the sampling options, sampling frame and sample size requirements.
• Define eligibility criteria.
• Create alliances with the survey populations and gatekeepers.
• Prepare logistics and supplies. 
• Design, revise, translate and pre-test the questionnaires.
• Identify potential fieldwork problems and solutions. 
• Produce field plan including how quality will be ensured.
• Define the timeline, budget and available resources. 
• Get ethical clearance. 
• Recruit statistician and data managers.
• Produce a data analysis plan and develop database.
• Produce a data use plan.
• Recruit and train supervisors, interviewers and data entry clerks.






