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How to Study this Module

What you should know before the course?
This course is meant primarily for district-level surveillance officers. As a participant, 
you should have a basic medical understanding of HIV/AIDS and public health surveillance 
before taking the course.

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, you may 
try to guess the answers. 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 and you 
can check your work. 

Summary
This module provides an introduction to the HIV/AIDS epidemic and public health, with 
a focus on South-East Asia.

Appendices
More information is provided:

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

Appendix B: Differences between Public Health and Research Methods

Introduction



8 Module 1: Overview of the HIV/AIDS Epidemic with an Introduction to Public Health Surveillance

Additions, Corrections, Suggestions

Do you want to suggest changes to this module? Is there additional information you 
would like to see? Please write or 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
This unit focuses on the HIV/AIDS situation in South-East Asia. We will consider recent data 
from Country Reports, World Health Organization (WHO), UNAIDS and other agencies.

Warm-up questions
1. True or false? By December 2005, nearly 39 million people were infected with HIV 

worldwide.  Circle your answer below:

     True        False

2. In Asia, the two main factors driving the epidemic are ______________________ 
and __________________________  

3. List risk factors that contribute to the spread of HIV in South-East Asia.
4. In which country of the South-East Asia Region has the HIV epidemic begun to 

decline?
a. India
b. Myanmar 
c. Thailand
d. Nepal

Introduction

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

• describe the overall HIV/AIDS situation in the world; 
• describe the HIV/AIDS situation in South-East Asia.

 
Worldwide Epidemic

AIDS is unique in human history in its rapid spread, its extent and the depth of its impact. 
Since the first AIDS case was diagnosed in 1981, the world has struggled to come to grips 
with its extraordinary dimensions. Early efforts to mount an effective response were 
fragmented, piecemeal and vastly under-resourced. Few communities recognized the 
dangers ahead, and even fewer were able to mount an effective response. In just 25 
years, HIV has spread to virtually every country in the world cumulatively infecting 65 
million people and killing 25 million. By end 2005 38.6 million people (range: 33.4-46.0 
million) worldwide are living with HIV. The HIV epidemic continues to grow worldwide, 
destroying people’s lives and in many cases seriously damaging the fabric of societies.

In 2005, an estimated 4.1 million people became newly infected with HIV. Girls and women 
are at the greatest risk, accounting for nearly 50% of all people living with HIV worldwide. 
Young people (15-24 years old) account for half of all new infections worldwide; more 
than 6000 contract the virus each day. Table 1.1 below shows some statistics. 

The Global HIV/AIDS Situation
UNIT 

1
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Table 1.1

HIV/AIDS epidemic worldwide and in South-East Asia, 2005

Indicator World WHO South-East 
Asia Region 

Adults and children living with HIV/AIDS in 
2005

38.6 million 6.9 million

Adults and children newly infected with HIV 
in 2005

4.19 million 740 000

Adult and child deaths due to AIDS in 2005 2.8 million 520 000

Children <15 years old living with HIV in 2005 2.3 million 160 000

Children <15 years old newly infected with 
HIV in 2005

540 000 39 000

Deaths in children <15 years old due to AIDS 
in 2005

380 000 26 000

Source: UNAIDS, 2006 Report on the global AIDS epidemic.

Prevalence in South-East Asia
The WHO South-East Asia Region (SEAR) has the second highest number of  people living 
with HIV/AIDS (PLHA) in the world, after sub-Saharan Africa. SEAR includes 11 Member 
Countries: 

• Bangladesh
• Bhutan
• DPR Korea
• Indonesia
• India
• Maldives
• Myanmar
• Nepal
• Thailand
• Sri Lanka
• Timor Leste



11Participant Manual

Figure 1.1

HIV prevalence among adults in South-East Asia as of 2005

Source: UNAIDS/WHO Epidemiology Fact Sheets, 2006.

Success in Thailand
The HIV/AIDS epidemic in Thailand began in the late 1980s, as in many other countries 
of Asia, but with a subsequently more rapid upsurge in HIV prevalence than in other 
countries. Since then, Thailand has made substantial progress in the fight against HIV/
AIDS. It is one of the very first countries to achieve the sixth Millennium Development 
Goal, that is, to begin to reverse the spread of HIV/AIDS by 2015. 

In Thailand, the number of new infections has fallen from a peak of 140 000 a year 
in 1991 to 17 000 in 2005. As seen in Figure 1.2 below, Thailand’s epidemic has been 
changing over the years. There is evidence that HIV is now spreading largely among the 
spouses and partners of clients of sex workers and among marginalized sections of the 
population, such as injecting drug users.

1-2%

0.1-0.9%

<0.1%
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Figure 1.2

Success in Thailand: Estimated number of new HIV infections and changing 
mode of transmission, Thailand — 1985–2002
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2004 Report on the Global AIDS Epidemic (Fig 4).

HIV prevalence in SEAR, 2005 
The overall adult HIV prevalence in South and South-East Asia is 0.7%. This is relatively much 
lower than sub-Saharan Africa, where the overall adult HIV prevalence is 5.8%. Because 
the population of many Asian countries are so large, even low HIV prevalence means large 
numbers of people living with HIV. Table 1.2 below shows some statistics on HIV burden and 
modes of transmission in each country. 

Table 1.2

HIV/AIDS burden and modes of transmission in SEAR Member Countries, 
December 2005

Country Adult HIV 
prevalence 

(%)

Estimated number 
of people living 
with HIV/AIDS

Predominant mode of 
transmission

Heterosexual Injecting drug use

Bangladesh  <0.1 7 500 + +
Bhutan  <0.1 <500 + --
DPR Korea  n/a n/a -- --
Indonesia  0.1 110 000 + ++
India 0.9 5 200 000 +++ ++
Maldives  <0.1 <100 + --
Myanmar 1.3 33 000 +++ ++
Nepal  0.55 70 000 + ++
Thailand 1.4 541 000 +++ ++
Sri Lanka <0.1 5 0500 + --
Timor Leste <0.1 <100 n/a n/a

(--) Unknown or minimal HIV transmission; (+) limited HIV transmission; 

(++) moderate HIV transmission; and (+++) major HIV transmission 

Source: Country Reports, National AIDS Programmes, Ministries of Health.
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Trends
Since several countries in South-East Asia measure very low rates of HIV infection, 
measuring trends in the general population may be of little use at this stage of the 
epidemic. The majority of infections are concentrated among people with risk-taking 
behaviour, and the growth in the epidemic is seen in rising infection rates in these sub-
populations with high-risk behaviours. 

The steepest rises in HIV infections are seen among injection drug users, as shown in 
the figure below (Figure 1.3). Sex workers also represent a high-risk population, who are 
generally infected by their clients or boyfriends, and once infected, are likely to pass on 
the infection to other clients who do not use condoms or who use them incorrectly. 

Figure 1.3

HIV prevalence among injecting drug users at selected sentinel sites in 
Asian countries, 1994-2003
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Some South-East Asian countries are so large that they contain many simultaneous HIV 
epidemics that are developing in different populations and at different rates.  

• In India, the world’s second most populous country, the HIV epidemic is diverse. In 
some northeastern states, such as Manipur and Nagaland, an epidemic driven by 
drug injection has been underway for well over a decade. In people attending drug 
addiction centres in Imphal and Churachandpur in Manipur state, for example, HIV 
prevalence has fluctuated between 50% and 70% since 1995. 

• Antenatal clinics for pregnant women in the same cities show HIV prevalence rates 
rising from below 1% to over 5%. 

• Other states in India, notably Karnataka, Maharashtra, Tamil Nadu and Andhra 
Pradesh, also have long-established HIV epidemics, although these are mainly driven 
by sex, in particular commercial sex, and not by injecting drug use. Surveillance 
data indicate variable success in prevention efforts.   
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• Although safe sex programmes for sex workers in Mumbai began in the early 1990s, 
sentinel surveillance has shown no significant drop in HIV prevalence among sex 
workers. As a result, low-risk populations eventually become exposed to infection 
(Figure 1.4). 

Figure 1.4

HIV prevalence in female sex workers, male STI patients and pregnant 
women at sentinel sites in Mumbai, India, 1994-2002
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Population mobility
One of the main factors driving the epidemic in South-East Asia is extensive population 
mobility across national borders:

• Away from their community and their regular sexual partners, men are more likely 
to engage in commercial sex. 

• Because of coercion or the need to provide a source of income for themselves 
and their families, girls and women engage in sex work or transactional sexual 
relationships, in which money or gifts are exchanged for sex. 

Factors that affect HIV prevalence 
Various factors may account for the high burden of HIV/AIDS in the Region and the 
subregional variations. The two main factors driving the HIV/AIDS epidemic in Asia are 
injection drug use and commercial sex.  Often these groups are marginalized and put 
at an increased risk due to isolation and stigmatization.

Away from their community and their regular sexual partners, migrant and mobile 
workers (such as truckers and rickshaw pullers) are more likely to become clients of 
commercial sex workers. The involvement of girls and women in sex work often results 
from coercion and/or the need to provide a source of economic survival for themselves 
and their families. 
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Other factors accounting for the situation in the Region may include:

• high prevalence of other sexually transmitted infections (STIs) increasing the risk 
of acquiring and transmitting HIV; 

• lack of care-seeking for STIs due to the associated stigma;
• illicit drug trafficking;
• poverty;
• cultural taboos preventing open discussion and sex education among the youth;
• limited access to or social non-acceptance and non-availability of condoms;
• low status of women and their inability to influence partner’s behaviour;
• low literacy rates;
• increasing urbanization, migration, mobilization and separation of families as a 

result of economic reasons and/or other social circumstances.

Summary
By the end of 2005, there were over 38.6 million people living with HIV/AIDS worldwide, 
including more than 2 million children. The SEAR accounts for the second largest number 
of infections worldwide. The HIV epidemic in Asia is being driven by commercial sex 
work and injecting drug use.   

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. 

Small group discussion
Get into small groups to discuss these questions. Choose a speaker for your group who 
will report back to the class. 

1. Which provinces and districts are most affected by the HIV/AIDS epidemic in your 
country?  

2. What might be the factors contributing to the high rate of HIV in these provinces 
or districts? 

3. Which sub-populations are most affected by the HIV/AIDS epidemic in your 
region?

Apply what you have learned/case study 
Try this case study individually. We’ll discuss the answers in class.
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A country in South-East Asia had its earliest cases of AIDS recognized in 1984. Data below 
are based on estimates of HIV prevalence by province. Study the data and answer the 
questions follow: 

Table 1.3

HIV prevalence (%) by province, 1998-2004

Province 1998 1999 2000 2001 2002 2003 2004

Samad 2.10 2.30 1.56 1.60 1.18 1.06 1.05

Panga 5.50 5.25 2.22 3.50 3.75 5.00 8.75

Topinagarh 0.5 0.55 0.50 0.50 0.25 0.25 0.25

Bijarta 1.30 1.24 1.08 1.11 0.91 1.18 0.95

Jawara 1.99 2.03 1.58 1.50 1.5 1.06 0.96

a. In 2004, which province had the highest prevalence?  
b. Comment on the HIV infection trends. 
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Notes
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Impact of the HIV/AIDS Epidemic on  
South-East Asia

UNIT 

2
Overview

What this unit is about
In this unit, we will learn how AIDS is affecting the countries of South-East Asia. HIV/AIDS 
has had a profound impact on morbidity and mortality worldwide, especially in South-
East Asia. To begin this unit, try the questions below.

Warm-up questions
1. The chimney effect refers to population loss due to HIV that occurs predominantly 

in which part of the population? Circle your answer below.

a. young children
b. adolescents
c. adults
d. the elderly

2. True or False? For most of this decade, nearly half a million people will die because 
of AIDS every year in Asia. Circle your answer below.

   True     False

3.  What is the impact of HIV/AIDS on children? 
4.  What is the economic impact of HIV/AIDS on individuals, families and nations?
5.  What is the burden of HIV/AIDS in terms of disability-adjusted life years (DALYs) and 

deaths in SEAR countries? 
6.  List some of the effects stigma has on HIV prevention, care and support for individuals 

with HIV, and their families.

Introduction

What you will learn
By the end of this unit you should be able to:
• describe the impact of HIV/AIDS on individuals and families;
• describe the impact of HIV/AIDS on sustainable development.

As shown in Figure 2.1, life expectancy in Asia has changed with the AIDS epidemic. 
It is estimated that Thailand, Cambodia and Myanmar lost two to five years of life 
expectancy by 2002. It is likely that these countries will lose another two to four years 
of life expectancy by 2010, as shown in Figure 2.2. 
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Figure 2.1

Life expectancy at birth with and without AIDS in selected  
Asian countries, 2002

Thailand
Cambodia
Myanmar

Asia

0 10 20 30 40 50 60 70 80 90 

Life expectancy at birth (years)

With AIDS Without AIDS

Source: U.S. Census Bureau, International Programs Center, International Data Base and unpublished 

tables.

Impact of HIV/AIDS in Asia

Increase in annual AIDS deaths
In high HIV-prevalence countries of Asia (Cambodia, Myanmar, Thailand, and some states 
in India), it is estimated that annual AIDS deaths will increase the total number of annual 
deaths in the 15-49 year-old population by up to 30 - 40% (WHO, 2003).  

• In Phayao province in northern Thailand, the crude death rate increased dramatically, 
from 5.3 per 1000 in 1986 to 6.8 in 1993 and 9.5 in 1996. 

• No condition other than HIV/AIDS could explain that increase. 
• By 1994, AIDS had become the leading cause of mortality in the province. It 

represented 11.3% of all deaths, and 18.2% of all deaths if those cases where AIDS 
was the suspected cause of death, but was not medically confirmed, were included 
(WHO, 2003). 

• However, more recently, the annual number of HIV/AIDS-associated deaths in 
Thailand have declined due to increased access to antiretroviral treatment. 

The clinical impact of AIDS and other HIV-related conditions in the five Asia-Pacific 
countries (Papua New Guinea, India, Nepal, Malaysia and Vietnam) with estimated 
HIV prevalence rates of > 0.1% and < 1% of the 15-49 year-old population will increase 
annual adult deaths by about 5% during the coming decade. Most of these AIDS deaths 
will occur in young male injecting drug users (IDUs) and male clients of female sex 
workers (FSW) (WHO, 2003).

Projections to 2010
By 2010, AIDS mortality is projected to continue to result in lower life expectancies in 
Asia. Life expectancies are projected to be two years lower in Thailand and four years 
lower in Cambodia and Myanmar (Figure 2.2).
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Figure 2.2

Projected mortality with and without AIDS in selected  
Asian countries: 2010
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Source: U.S. Census Bureau, International Programs Centre, International Data Base and 

unpublished tables.

AIDS as a cause of death
AIDS is the fourth leading cause of death in the world. It is the seventh leading cause 
of death in SEAR countries, as shown in Figure 2.3.

Figure 2.3

Leading causes of death in SEAR countries, 2004
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Changing History. Geneva: 2004

Loss of work
Globally, HIV/AIDS accounts for 84.5 million DALYs. In SEAR countries, up to 10.6 million 
DALYs are lost due to HIV/AIDS. It is the sixth leading cause of DALYs in SEAR countries 
(Figure 2.4). 
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Table 2.1

Leading causes of DALYs lost in SEAR countries, 2004

Disease Disability-adjusted life 
years (DALYs) lost

Lower respiratory infections 30,551

Diarrhoea 18,817

Ischemic heart disease 17,930

Unipolar depressive disorder 17,671

Other unintentional injuries 15,128

HIV 10,628

Cerebrovascular diseases 8,714

Road traffic accidents 7,601

Cataract 7,562

Hearing loss, adult onset 7,029

(World Health Organization. World Health Report, 2004: Changing History. Geneva: 2004)

Family Impact

Household income impact
The impact of HIV/AIDS goes far beyond individual suffering and death. The high mortality 
rate has a major impact on families. The impact of HIV/AIDS on a household’s income 
is disastrous. 

• Those who contract the virus are generally from the most productive age groups in 
society, between 15 and 40 years of age. At these ages, people are usually earning 
at the peak of their capacities, so the loss of their income has a major impact on 
the household. 

• At the same time, family incomes are eroded because other family members stop 
working to care for the sick. 

• The death of parents has increased the burden and stress on the extended family. 
Grandparents are being left to care for young children. 

• There is also an increased burden on society to provide orphanages, healthcare 
facilities and schools for these orphans.

Study data
• One study shows how Thai families can spend the equivalent of a single person’s 

entire average annual income during the last year of a patient’s life. 
• Another study indicates that the incomes of households with a person living with 

HIV/AIDS can fall by as much as 80%. 

Standards of living fall sharply as household savings are eroded to meet the health-
care costs associated with HIV/AIDS. Studies in the Region suggest that over half of all 
households affected by HIV/AIDS reduced their consumption of goods and services by 
40 to 60% to help meet healthcare costs. About 60% of Thai households with an AIDS-
affected member have to draw upon their savings. 
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Figure 2.4 shows the change in the pattern of monthly expenditure in Delhi and Manipur 
in India after HIV is detected in a patient. Individuals and families usually cope up with 
the increase in expenditure for care by using past savings, borrowing money, and selling 
and mortgaging assets.   

Figure 2.4

Monthly household expenditure after detection of HIV status
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Source: ILO, New Delhi, 2003.

In some countries, population losses from HIV/AIDS will change the demographic pyramid 
by 2020 from one in which children predominate to one in which adolescents and young 
adults predominate, the so-called “chimney effect.”  This is seen dramatically in the 
demographic pyramid for Botswana, seen below.

Figure 2.5

Projected population structure, with and without the AIDS epidemic, 
Botswana, 2020
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Looking at Figure 2.5 above, answer the following questions:

a. Describe the differences in the impact of AIDS among men and women.
b. Which age groups are most strongly affected by AIDS?

Impact on children
Children’s education suffers when a family member is infected with HIV. The children are 
likely to be kept home to care for sick family members or to take over their domestic 
duties. 

• Children are often forced to drop out of school because reduced household income 
means that families can no longer pay school fees.

• Girls’ education may be placed at particular risk in this context, since young 
adolescent girls may have to enter sex work to earn money for school fees or they 
may exchange sex for gifts. 

• World Bank studies show that school attendance by young people is reduced by 
half if the household has lost an adult family member to HIV/AIDS in the previous 
year. 

In Cambodia, a recent study by the Khmer HIV/AIDS NGO Alliance and Family Health 
International found that about one in five children in AIDS-affected families reported 
that they had to start working in the previous six months to support their family. 

• One in three had to provide care and take on major household work. Many had to 
leave school, forego necessities such as food and clothes, or be sent away from 
their home. 

• All of the children surveyed had been exposed to high levels of stigma and 
psychosocial stress, with girls more vulnerable than boys.

AIDS is threatening children as never before. Children under 15 in South and East Asia 
are the largest group of children living with AIDS and dying from the disease outside of 
sub-Saharan Africa. 

• In those countries most affected by AIDS in Asia, infant mortality rates are higher 
than they would have been without AIDS. 

• Based on current trends, child mortality rates in 2010 will be around 10% higher in 
Myanmar, Cambodia and Thailand than they would have been without AIDS. 

• Infant mortality is 1 to 3% higher in Thailand, Myanmar and Cambodia (US Census, 
The AIDS Pandemic in the 21st Century, 2000). 

• According to the World Health Organization, 22 000 children under 5 in South-East 
Asia died from HIV/AIDS during 2000-2003.

The increasing number of child deaths due to AIDS threatens to reverse many of the 
recent gains of child survival programmes. Moreover, the socioeconomic impact of 
HIV/AIDS on children is profound. 
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As their parents fall sick and die of AIDS, children undergo a long trail of painful 
experiences such as: 

• economic hardship, withdrawal from school; 
• lack of love, attention and affection; psychological distress, stigma, discrimination 

and isolation;
• malnutrition and illness.

Workforce and Health Services Impact

Effect on the workforce
Employers in several countries will note the largest cost of the epidemic. These are 
the indirect costs of: 

• absenteeism
• loss of productivity
• the need to replace skilled workers and train new ones
• increasing benefits payments

Economic wealth in the form of gross national product could drop in some areas by as 
much as 40% by 2020. Such losses translate to billions of dollars in the Region. 

A 1997 Thailand study found that when a person with steady employment died of AIDS, 
the lifetime household income loss was 20% greater than a household with non-AIDS 
related deaths.

Pressure on health services
The increasing number of persons with symptomatic HIV infection, AIDS and AIDS-related 
diseases have dramatically increased the demand for care and treatment, putting 
extreme pressure on health services. 

In Thailand, a study found that the annual cost of anti-retroviral therapy (ART) in Khon 
Kaen province was $5 674 629 in 2002, equivalent to 20% of the universal care budget 
for adults in the province.

Research conducted in Papua New Guinea (PNG) found that even when HIV/AIDS affected 
just 0.2% of the population, related illnesses accounted for 5% of beds in Port Moresby 
General Hospital. 

The United Nations estimated that the average annual healthcare cost for a person 
living with HIV/AIDS in the Pacific islands was about US $5 000 in 1996, compared to 
average spending of between US $20 and U S$30 per person on health by Pacific island 
governments. In this context, even a moderate HIV/AIDS epidemic will put huge strains 
on government budgets in these countries and on household healthcare spending.

Social stigma
AIDS-related stigma remains one of the greatest obstacles to people living with HIV 
being able to realize their human rights. Stigma is also a major barrier to creating and 
implementing HIV programming. 
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Discrimination is an infringement of human rights that often leads to people being 
subjected to various forms of abuse. 

• Research among HIV-positive people in India, Indonesia, the Philippines and Thailand 
found a wide and persistent range of discrimination against people living with or 
perceived to be living with HIV. 

• This included discrimination by friends and employees in workplace and healthcare 
settings, as well as exclusion from social functions and being denied benefits, 
privileges or services. 

Stigma is a major barrier to people coming forward to have an HIV test, and protective 
behaviours. For example, the silence around HIV can prevent the use of condoms or can 
lead to HIV-positive women breastfeeding their infants for fear of being identified. 

Stigma is not only directed towards people living with HIV. In many cases, HIV stigma 
has attached itself to pre-existing stigmas – to racial and ethnic stereotypes and to 
discrimination against women and sexual minorities. At the same time, long-standing 
patterns of racial, ethnic and sexual inequality increase vulnerability to HIV. 

Despite the overwhelming evidence that AIDS is everywhere, the impulse to say AIDS 
is only a problem ‘somewhere else’ is still strong. In such a climate, marginalized 
people, such as injecting drug users and men who have sex with men, are often badly 
served by prevention programmes. In some countries, their care and support needs are 
systematically ignored. Knowledge of HIV status is the gateway to AIDS treatment and 
has documented prevention benefits; however, the current reach of HIV testing services 
is poor, largely because of fear of stigma and discrimination.

Summary
The burden of HIV/AIDS in South-East Asia has a significant impact on many aspects of 
life. The deaths of productive family members will destroy many lives and families and 
strain will be felt on the workforce and health services. These factors will have negative 
effects on development.

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. 

Small group discussion
Get into small groups to discuss these questions. 

• Describe the impact of HIV and AIDS on the health system in your district or 
province.

• Is there any evidence of stigma and discrimination against HIV-infected persons in 
your district? If yes, provide examples. Discuss how stigma can hamper HIV prevention 
and treatment interventions in your district.
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Apply what you have learned/case study 
Try this case study individually. 

The five provinces in an Asian country have had different experiences with the HIV/AIDS 
epidemic. Examine the following data:

Table 2.2

Measures of HIV impact by province, 2002

Province Proportion of 
deaths in adults 

due to HIV 
(estimated)

Life expectancy at 
birth 

Proportion of 
deaths among 

working adults due 
to HIV/AIDS

Samad 1.3 65.6 1.5

InyPanga 2.7 55.1 4.8

Bijarta 1.7 67.3 1.3

Topinagar 2.5 58.9 3.5

Jawara 1.5 55.9 2.1

Now try the questions below.

a. In which province has the impact of HIV/AIDS been greatest?
b. Based on the prevalence data in the Unit 1 case study and the data above, which 

province would you expect to have the greatest impact of HIV/AIDS by the year 
2012?
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Overview

What this unit is about
Extensive research has shown that HIV is the virus that causes AIDS. This unit discusses 
HIV types and the prevention and treatment of HIV infection and AIDS. 

Warm-up questions
1. Which body cells does HIV primarily infect?

a. respiratory cells
b. skin cells
c. red blood cells
d. white blood cells

2. How many major strains of HIV exist?
3. Which of the following is NOT a method of HIV transmission?

a. sexual intercourse
b. casual physical contact
c. blood exchange
d. mother to foetus

4. What type of infectious agent is HIV?
a. bacterium
b. virus
c. prion
d. none of the above 

5. True or false? HIV infection and the onset of AIDS occur simultaneously. Circle your 
answer.
    True    False

6. Which region of the world has the greatest diversity of HIV subtypes, making the 
development of one unique treatment or vaccine difficult?

7. Which of the following is associated with increased risk of sexual transmission of 
HIV?
a. failure to use a male or female condom
b. a greater number of sexual partners
c. a higher viral load in an infected partner
d. all of the above

8. List the three main types of antiretroviral drugs used to treat HIV infection.
a.

b.

c.
9. True or false? The presence of existing sexually transmitted infections (STIs) increases 

the risk of acquiring HIV during sexual intercourse.

    True    False

Biology, Transmission, Natural History, Prevention 
and Treatment of HIV Infection and AIDS

UNIT 

3
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10. Which of the following opportunistic infections commonly occurs in AIDS patients?
a. herpes zoster 
b. fungal infections
c. tuberculosis (TB)
d. all of the above

11.  True or false? A vaccine for the prevention of HIV infection is currently available.  

    True    False

12. True or false? Some STIs such as Chlamydia are biologically more easily acquired by 
young women, making them more susceptible to HIV infection.

    True    False

Introduction

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

• explain the basic biology of HIV;
• describe HIV transmission routes;
• understand the importance of concurrent STIs in increasing risk of HIV 

transmission;
• discuss the natural history of HIV and list the major opportunistic infections that 

occur among AIDS patients in South-East Asia;
• describe the major elements of HIV prevention and control programmes;
• recognize that HIV is treated with antiretroviral drugs and that treatment also 

involves prevention and treatment of opportunistic infections.

Biology of HIV

The virus
Extensive research has shown that HIV is the virus that causes AIDS. HIV is a retrovirus, 
a family of viruses that carry their genetic information on a single strand of RNA. 

HIV infects a number of different cells in the body. Most important are two classes of 
white blood cells that are involved in protecting the body against infection:

• CD4+ lymphocytes
• macrophages

As the number of these cells is depleted because of viral destruction, patients become 
immunodeficient, meaning their immune systems are insufficient to ward off infections. 
They develop opportunistic infections and certain cancers, which may be infectious in 
origin. Opportunistic infections are illnesses that usually do not occur in persons with 
healthy immune systems. 
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HIV types
The epidemiology of HIV subtype distribution and evolution worldwide are critical for 
several reasons, including:

• for vaccine development; 
• to trace transmission among individuals and track the spread of the virus through 

countries.

Two major types of HIV have been recognized, HIV-1 and HIV-2. The following table 
summarizes the differences between the two types: 

Table 3.1

Characteristics of HIV-1 and HIV-2

HIV-1 HIV-2

Geographic 
distribution

Worldwide Primarily confined to West 
Africa, although cases have 
been reported in Europe, Asia, 
and Latin America

Subtypes Major group, M, is classified into 
10 subtypes; additional highly 
divergent strains are known as 
group O

Five genetic subtypes

Natural 
history

More easily transmitted, and 
faster progression to AIDS

Less easily transmitted than 
HIV-1, and slower progression 
to AIDS

Differences in distribution
At present, specific subtypes are found more frequently in certain countries or regions of 
the world. Because people move within and between countries, it is likely that multiple 
subtypes of HIV-1 will appear in most countries. 

• In Asia, three key subtypes of HIV-1 dominate: B, C, and CRF01_AE (genetic mixing 
of two or more HIV subtypes in individuals who are simultaneously infected with 
different subtypes can result in what is known as a circulating recombinant form, 
or CRF). 

• C is the predominant type in South Asia, B dominates in East Asia, and CRF01_AE is 
the most common in South-East Asia

HIV Transmission and Natural History

How HIV is transmitted
All strains of HIV are transmitted in the same ways:

• The predominant route of transmission in South-East Asia is through heterosexual 
intercourse. However, there are significant areas where the HIV epidemic has 
emerged among injecting drug users and men who have sex with men.   

• HIV is also transmitted through blood, blood products and donated organs or semen. 
Blood-borne transmission occurs primarily through the use of inadequately sterilized 
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needles, syringes or other skin-piercing instruments and through the transfusion of 
infected blood.

• HIV may be transmitted from an infected mother to her foetus or infant during 
pregnancy, delivery or when breastfeeding.

Now answer the following questions:

a. What is the most common mode of transmission in South-East Asia?
b. What does parenteral mean?

Figure 3.1

Modes of HIV transmission, India, 2003

Other, 6.78

Blood Products 2.57

Perinatal, 2.72

IVDU, 2.24

Sexual, 85.69

Source: National AIDS Control Organization, Government of India. 2004.

Figure 3.2

Modes of HIV transmission, Indonesia, March 2005

Unknown 9%

Transfusion 0.2%

Perinatal 2%

Homosexual 6%

heterosexual 36%

Source: National AIDS Programme, Ministry of Health, Indonesia.

Injecting drug use 47%
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Increased risk of infection
A number of factors increase the risk of becoming infected with HIV through sexual 
intercourse. These fall into two broad categories. 

First, the risk of acquiring HIV is proportionate to one’s risk of being exposed sexually 
to HIV. This means that a person’s risk of HIV is determined primarily by the risk of 
having an infected partner:

• Persons whose primary sexual partner is infected have the greatest probability of 
infection through repeated sexual exposure. 

• Among persons with multiple sexual partners, the greater the number of partners an 
individual has, the greater his or her likelihood of having intercourse with someone 
with HIV infection.

Second, a variety of biological factors appear to increase the risk of becoming infected. 
These include:

• the viral load of the infected patient (the amount of virus present in blood, semen, 
cervicovaginal fluids and amniotic fluid);

• type of intercourse (anal intercourse is riskier than vaginal intercourse, and vaginal 
intercourse is substantially riskier than oral intercourse);

• the coexistence of inflammatory (such as gonorrhoea or Chlamydia) or ulcerative 
(such as syphilis, chancroid or herpes simplex type 2) STIs;

• failure to use prevention methods such as condoms.

Role of STIs
STIs are of particular importance in the rapid transmission of HIV during the growth 
phase of an epidemic in a country. There is ample evidence that viral STIs, such as HSV-2 
and acute bacterial STIs are cofactors in HIV transmission: 

• STIs cause inflammation and ulceration. This leads to an increased risk of acquiring 
infection through recruitment of uninfected lymphocytes to the site of the 
inflammation or from disruption of the genital epithelium and endothelium. 

• Some STIs such as Chlamydia are more easily acquired by adolescent women, making 
young women also more susceptible.

Aggressive STI control
Several interventions in Asia have integrated and examined the potential role of 
aggressive STI control on HIV infection. Studies add up to a fairly consistent picture of 
falling HIV prevalence following successful prevention efforts. STIs are an important 
individual risk factor for acquiring HIV infection. Investments in large-scale STI treatment 
and control programmes have greatest value during the phase of early epidemic growth. 
Here are several examples of aggressive STI control.

Thailand’s 100% condom programme, implemented in 1989, has been successful in 
promoting condoms among sex workers and clients. 
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• The 100% condom programme began as a pilot in Ratchaburi province. All owners 
of sex establishments cooperated. 

• The programme was initiated jointly by government officials and owners of sex 
establishments. 

• Owners instructed sex workers about use of condoms in all sexual encounters. 
Penalties were imposed on owners for non-compliance. 

• Condom use increased gradually and STDs declined. In 1991, the programme was 
expanded nationwide. In 1992, condom quality control measures were instituted. 

Cambodia has also implemented a condom use campaign. 

• Direct sex workers’ condom use rose from 62% in 1997 to 78% in 1999, while police 
personnel condom use increased from 65% to 81% in the same time period. 

• Available data indicate a downward trend in HIV among high-risk groups and 
decreasing STIs.

A comprehensive package of interventions in Sonagachi, India, within the sex worker’s 
cooperative resulted in an increase in condom use, a decrease in syphilis, and continuing 
low levels of HIV prevalence. 

• Condom use in Sonagachi has risen as high as 85% in 2004.
• HIV prevalence dropped from 11% in 2001 to 4% in 2004.

An integrated condom promotion and STI control programme has been operating along 
the East-West highway in the Terai region of Nepal since 1994. 

• Results through the year 2000 show that condom use increased among female sex 
workers, male transport workers, and male labourers. 

• From a low of 35%  in 1994, reported condom use with last client increased among sex 
workers to 62%  in 1998 and 86%  in 2000. The client groups show similar increases.

• Transport workers have increased their consistent condom use with sex workers 
from 36% in 1998 to 48%  in 2000; male labourers increased their use from 23%  in 
1998 to 43% in 2000. 

• An HIV/STI prevalence survey conducted in 1999 in the same region confirmed that 
overall HIV prevalence remained low: 3.9% among female sex workers and 1.5% 
among truckers.

Natural history
AIDS is the late stage of HIV infection. AIDS is characterized by a severely weakened 
immune system that can no longer ward off life-threatening infections and cancers. The 
risk of AIDS is related to the length of HIV infection. The vast majority of HIV-infected 
individuals will eventually develop AIDS.

A review of cohort studies in developing countries, including Thailand, found that the 
median interval from HIV infection to death was 9 years (WHO 2003). 

• One study in Thailand found that the median interval between AIDS diagnosis and 
death was 19.9 months. 
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• In South-East Asia, individuals diagnosed with AIDS die from opportunistic diseases, 
usually tuberculosis (TB). 

The advent of effective antiretroviral therapy has considerably reduced the rate of 
progression to AIDS in areas where these drugs are accessible and has been associated 
with changes in the types of opportunistic infections that appear with AIDS. 

Preventing Transmission of HIV/AIDS

Prevent sexual transmission
The best long-term solution for controlling the HIV/AIDS epidemic is a low-cost, highly 
effective vaccine but it will not be available in the near future. Therefore, the best 
options remain changes in behaviour and a handful of prevention technologies. 

The goal of prevention is to decrease the risk for HIV transmission from infected to 
uninfected individuals. The basic approach to prevention involves:

• decreasing the risk of being exposed through sexual intercourse or sharing injection 
equipment with an infected person;

• decreasing the risk of transmission, if exposed. 

Basic approach
The most basic approach to prevention, other than abstinence, is to

• delay age of sexual debut; 
• decrease the numbers of sexual partners;
• consistently use male or female condoms;
• undergo voluntary testing and counselling to know your HIV status
• treat STIs.

Avoid blood-borne transmission
Blood-borne or parenteral transmission of HIV may account for many of the new HIV 
transmissions in Asia and typically occurs in injecting drug users through reuse and 
sharing of injection equipment without sterilization. 

HIV can be transmitted in medical settings through transfusion, reuse of needles and surgical 
equipment without sterilization, and needlestick injuries to health-care workers. 

Parenteral transmission can be prevented by sterilizing or not reusing needles, screening 
blood and blood products for HIV prior to administration, sterilization of surgical 
instruments and universal precautions for health-care workers.  

Injection drug use
In some parts of Asia, the principal means of parenteral transmission has been people 
who share needles and syringes when injecting illegal drugs. Sharing injecting equipment 
is a very efficient way of passing on HIV.
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Because of this, HIV prevalence can rise rapidly among injecting drug users (IDUs) who 
share needles. Data show that in many settings, needle- and syringe-sharing are very 
common. 

• In Indonesia, around nine out of every 10 injectors said they had used a needle that 
had been previously used by someone else. 

• In Nepal, injectors commonly report using needles that are hidden in places such 
as public toilets, for use by any IDU in need of injecting equipment.

These behaviours definitely contribute to the very high levels of HIV recorded in these 
populations.

• Close to half the IDUs in treatment in the Indonesian capital, Jakarta, were living 
with HIV in 2003, while in Nepal, HIV prevalence among male injectors ranged from 
22% to 68% across the country in 2002. 

• Parts of China, India, Myanmar, Thailand and Vietnam have all recorded very high 
levels of HIV infection among IDUs. In some places (including Myanmar, Thailand 
and the Indian state of Manipur), HIV infection rates have “stabilized” among IDUs, 
but they have stayed at levels of between 40% and 60% for nearly a decade. 

The evidence suggests that large-scale programmes that provide substitutes (e.g., 
methadone) for injected drugs and that increase access to clean needles reduce new 
HIV infections among injectors. 

While HIV prevention services for drug injectors remain controversial politically, there 
are now good examples from Asia (including Bangladesh and parts of China and Vietnam) 
to suggest that these programmes can be effective in Asian settings. If injectors are to 
avoid contracting or passing on HIV, they must have easy access to clean needles. 

Surveillance data from injecting drug users in Yunnan, China, shows that although over 
half of IDUs are being “reached” with some kind of programme, virtually none are 
receiving clean needles or condoms. Clean needles or condoms are the two things that 
can most immediately interrupt HIV transmission among IDUs. 

Table 3.2

Avoiding blood-borne and injection-use transmission of HIV

Method of transmission How to prevent

Transfusion • Sterilizing or not reusing needles 
• Screening blood and blood products for HIV 

prior to administration
• Selection of volunteer blood donors at low 

risk for HIV

Reuse of needles and surgical 
instruments without sterilization

• Sterilization of surgical instruments 
• Sterilizing or not reusing needles

Needlestick injuries to 
healthcare workers

• Universal precautions for health-care 
workers (for example, use of gloves and 
eyewear, proper disposal of needles)
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Prevent mother-to-child transmission
Perinatal transmission, or HIV transmission during pregnancy, childbirth, and 
breastfeeding, accounts for very few HIV transmissions in Asia. A short-course 
antiretroviral regimen, if given to the mother and the newborn baby, substantially 
reduces the risk of transmission. 

HIV-positive mothers can avoid the risk of transmission through infected breast milk by 
using breast milk substitutes. However, significant health risks are associated with this 
practice. These include:

• malnutrition
• exposure to other infections. 

The WHO/UNICEF/UNAIDS have developed several documents that address HIV and 
breastfeeding. A summary of their recommendations follows:

• When replacement feeding is acceptable, feasible, affordable, sustainable and safe, 
avoidance of all breastfeeding by HIV-positive mothers is recommended. Otherwise, 
exclusive breastfeeding is recommended during the first months of life.

• All HIV-infected mothers should receive counselling about the risks and benefits of 
various infant feeding options. Whatever a mother decides, she should be supported 
in her choice. 

• When HIV-infected mothers choose not to breastfeed from birth or stop breastfeeding 
later, they should be provided with specific guidance and support for at least the 
first two years of the child’s life to ensure adequate replacement feeding.

• Breastfeeding should be discontinued as soon as feasible. This is known as “early 
weaning,” and it should take into account local circumstances, nutritional 
considerations, the individual woman’s situation and the risks associated with 
replacement feeding.

HIV/AIDS Treatment 

Antiretroviral drugs
Antiretroviral drugs are used to treat HIV infection. In the past, due to the high costs, 
these drugs were rarely used in South-East Asia. The new Global Fund to fight AIDS, 
Tuberculosis and Malaria  (GFATM) and other organizations are now making funds available 
for antiretroviral and other therapies. There are three classes of first-line antiretroviral 
drugs: 

• nucleoside reverse-transcriptase inhibitors
• non-nucleoside reverse transcriptase inhibitors
• protease inhibitors

The regimens that will most likely be used in South-East Asia include a combination 
of three antiretroviral drugs, according to the WHO SEARO publication The Use of 
Antiretroviral Therapy: A Simplified Approach for Resource-Constrained Countries.

If available, tests for the level of CD4+ cells and plasma viral load (a measure of how 
much HIV is replicating in the body) can be used to make judgments about when to 
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begin therapy. Treatment is started when patients develop clinical symptoms from their 
immunodeficiency or reach a CD4+ cell count of less than 200 cells per mm3.  

Preventing and treating opportunistic infections
In addition to antiretroviral drugs, the treatment of HIV infection includes diagnosis, 
prophylaxis (treatment to prevent or suppress infection) and treatment of selected 
opportunistic infections. 

• Anti-tuberculosis (TB) drugs extend the life of patients with HIV and TB. 
• Cotrimaxazole prophylaxis has been used successfully to prevent the onset of 

opportunistic infections in HIV-positive patients in South-East Asia. 
• Vaccines are available for some potential opportunistic infections, such as 

pneumococcal disease.

Summary
HIV is a virus that can be transmitted sexually, parenterally or perinatally. There are 
means to prevent each type of transmission, including condom use, needle sterilization, 
and short course antiretroviral treatment during pregnancy. Treatment includes 
antiretroviral drugs, and the prevention and treatment of opportunistic infections.

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. 

Small group discussion
Get into small groups to discuss these questions. Choose a speaker for your group who 
will report back to the class. 

1.  What is the predominant subtype of HIV-1 in your country?

2.  What are the risk factors associated with sexual transmission of HIV in your 
country?

3.  What are the most common opportunistic infections in your country?

4.   What are the major HIV prevention programmes that are operating in your province 
or district?  What proportion of the population do these programmes reach? 

Apply what you have learned/case study 
Work on this case study independently.
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Panga province has experienced rapid expansion of the HIV epidemic. Examine the data 
and answer the questions below.

Table 3.3

Incidence of various STIs over time, Panga province

2000 2001 2002

Gonorrhoea* 2.0 5.4 10.5

Syphilis* 1.5 2.5 8

Reported cases of 
urethritis from STI clinics

2 987 3 452 6 784

HIV incidence 
(estimated)

0.5% 1.2% 1.6%

* Cases per 1,000 population 15-49 years old

a.   Do you think that STIs may be playing an important role in the spread of HIV 
infection? Why?

b.   Would an STI prevention programme be an important part of the province’s HIV 
control efforts?

c.   Given the HIV incidence in Panga province , what do you think will happen with 
tuberculosis rates in the next several years and why?
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Notes
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Overview

What this unit is about
To achieve HIV prevention and control, AIDS control programmes need information on 
infection trends and on demographic and behavioural characteristics of the affected 
population in a geographic area. This information is being collected through surveillance 
systems. This unit discusses the techniques of public health surveillance.

Warm-up questions
1. Which of the following terms indicates the number or proportion of persons in a 

population who have a disease at a given point in time?
a. sensitivity
b. prevalence
c. negative predictive value
d. none of the above

2. True or false? One-time cross-sectional surveys are valid methods of HIV/AIDS 
surveillance.

    True    False

3. Match the following terms with their definitions: 

Sentinel surveillance a. surveillance system in which the reports of cases 
come from clinical laboratories as opposed to 
health-care practitioners or hospitals

Laboratory-based 
reporting

b. clinical and laboratory characteristics that a patient 
must have to be counted a as a case for surveillance 
purposes

Case definition c. surveillance system in which reports  are obtained 
only from certain selected facilities and populations

4.   Which of the following terms indicates the number of persons who newly develop 
a disease within a specified time period?
a. specificity
b. positive predictive value
c. incidence
d. none of the above.

Introduction

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

• describe the components of a surveillance system;
• define sentinel surveillance, laboratory-based surveillance, and case definitions;
• define incidence and prevalence.

Overview of Public Health Surveillance UNIT 

4
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What is surveillance?
Surveillance is the systematic, regular collection of information on the occurrence, 
distribution and trends of a specific infection, disease or other health-related event. 
Surveillance must occur on an ongoing basis with sufficient accuracy and completeness 
for data analysis and dissemination that can lead to effective prevention and control 
of that infection, disease or health-related event.

Public Health Surveillance

Surveillance events
Surveillance involves the following main components:

• the systematic collection, analysis and evaluation of morbidity and mortality reports 
and other relevant data;

• timely and regular distribution of information about the trends and patterns of 
disease to those who need to know;

• use of the information for disease prevention and control measures.

An important part of the definition is that surveillance systems involve ongoing 
collection and use of health data. In other words, one-time cross-sectional surveys are 
not surveillance.

Information loops
A surveillance system is an information loop or cycle that involves:

• health-care providers
• public health agencies
• the public

The cycle begins when cases of disease occur. It is complete when information about 
these cases is made available and used for prevention and control of the disease. 

Analysed and interpreted data must be communicated to the people and agencies that 
need to use them. 

Figure 4.1 shows the information loop. Think about how HIV/AIDS surveillance (or choose 
a different disease) is conducted in your country as you look at the figure. 
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Figure 4.1

The fl ow of surveillance data

1. Collection

2. Collation

3. Analysis/ 
Interpretation

4. Dissemination / 
Interpretation

For each block in the loop, write two events that might occur. Collection has been 
done as an example.

Collection:

1. ANC clinic hand out forms to midwives
2. ANC technician draws blood and sends it for testing.

Collation:

1.
2.

Analysis/Interpretation

1.
2.

4. Dissemination/ Utilisation

1.
2.

Surveillance terms
Information from surveillance is used to make decision about the best ways to prevent 
and control the disease. The term surveillance implies information for action. Let us 
review some basic surveillance terms.

Universal case reporting -  A surveillance system in which all cases of a disease are 
supposed to be reported.

Sentinel surveillance - A surveillance system in which reports are obtained from certain 
selected facilities or populations. Sentinel surveillance can apply both to reports of 
cases of disease or periodic surveys, such as antenatal HIV surveys.
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Laboratory-based reporting - A surveillance system in which the reports of cases come 
from clinical laboratories instead of physicians, other health-care practitioners or 
hospitals.

Case definition - The clinical and laboratory characteristics that a patient must have 
to be counted as a case for surveillance purposes.

Prevalence - The proportion of persons in a population who have a disease or condition 
at a given point in time. 

Incidence - The number of persons who newly develop a disease or condition within 
a specified time period. Incidence is expressed as a rate with the time period in the 
denominator.

Passive surveillance - A passive system refers to data generated without solicitation, 
intervention or contact by the health agency carrying out the surveillance. Other 
agencies initiate reporting. Example: normal disease case reporting by health 
facilities.

Active surveillance - The organization conducting surveillance initiates procedures to 
obtain reports. Example: making telephone calls or visits to health facilities to obtain 
information.

There is a relationship between disease and case definition. Look at Table 4.1 and the 
four terms after it.

Table 4.1

Relationship between disease and case definition

True disease

Case definition Present Absent Total

Definition met a b a+b

Definition not met c d c+d

Total a+c b+d N

Sensitivity – Referring to Table 4.1 above, the ability of a case definition or laboratory 
test to predict true disease (a/(a+c)).

Specificity - The ability of a case definition or laboratory test to predict absence of 
true disease (d/(b+d)).

Positive predictive value -  The proportion of persons meeting a case definition, having 
a positive laboratory test that have true disease (a/(a+b)).

Negative predictive value -  The proportion of persons not meeting a case definition, 
having a negative laboratory test that do not have true disease (d/(c+d)).
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Examine the table and definitions above, and answer the following question:

Determine the specificity of this case definition: 

a = 10, b = 10, c = 30 and d = 150.

Using these numbers, what is the negative predictive value of the case definition? What 
does this figure represent?

Past Approaches  
In the past, national communicable disease surveillance systems in many regions have 
not approached surveillance in an effective way. Here are some of the problems:

• Duplication of effort. Vertical or categorical surveillance systems, were established 
to report a single disease as a component of specific disease intervention programmes. 
This resulted in duplication of effort and resources. Different programmes approached 
the same agency for similar surveillance activities.

• Delay in reporting. Health workers failed to report on time the first cases of epidemic-
prone diseases that fit standard case definitions. This delay in reporting the earliest 
suspected cases significantly slowed identification of outbreaks and impeded the 
effectiveness of response.

• Inadequate data collection, analysis, use and dissemination. Collection, analysis, 
utilization and dissemination of surveillance data at the district level were 
inadequate. Usually, surveillance data were passed from district to national 
level without adequate analysis. Feedback was also generally inadequate at each 
level.

• Lack of integrated training. Little attention has been given to seeking opportunities 
to combine surveillance training activities to increase efficiency. As a result, each 
programme organizes programme-specific training courses (including surveillance) 
for the same health personnel, especially at district and health-facility levels.

• Lack of evaluation. Inadequate attention has been given to the evaluation of 
programmes using surveillance data. Many resources are invested in interventions 
that are not adequately evaluated.

• Lack of laboratory involvement and coordination. Involvement of laboratories in 
the surveillance system is inadequate. Neither national nor inter-country laboratory 
networks have been established to fulfil important public health functions, including 
the confirmation of cases and outbreaks when the specificity of clinical diagnosis is 
low.

• Lack of supervision. Supervisory support, completeness and timeliness of reporting 
are generally inadequate.

Integrated Disease Surveillance

IDS strategy defined 
SEARO is encouraging Member States to adopt the Integrated Disease Surveillance (IDS) 
strategy. Towards this goal, a strategic document has been prepared for implementation 
of IDS in Member States. Country assessments and implementation of IDS have begun in 
Sri Lanka, Bangladesh, India, Indonesia and Maldives.  
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The IDS strategy integrates priority communicable disease surveillance activities at the 
district level with support for training, supervision and resources from all programmes, 
streamlined and delivered in an integrated way. It was developed by WHO as an approach 
to strengthen communicable disease surveillance. 

In an integrated system the district level is the focus for integrating surveillance 
functions. This is because the district is the first level in the health system with full-
time staff dedicated to all aspects of public health such as:

• monitoring health events in the community;
• mobilizing community action;
• encouraging national assistance;
• accessing regional resources to protect the health of the district.

Rather than using scarce resources to maintain separate activities, resources are 
combined to collect information to a single focal point at each level. All surveillance 
activities are coordinated and streamlined. 

IDS goals
The IDS strategy aims to provide a basis for decision-making and implementing public 
health interventions for priority diseases. The strategy seeks to:

• strengthen the capacity of countries to conduct effective surveillance activities;
• integrate multiple surveillance systems so that forms, personnel and resources can 

be used more efficiently and effectively;
• improve the use of information for decision making;
• improve the flow of surveillance information between and within levels of the health 

system;
• improve laboratory capacity in identification of pathogens and monitoring of drug 

sensitivity;
• increase the involvement of clinicians in the surveillance system;
• emphasize community participation in detection and response to public health 

problems;
• strengthen the involvement of laboratory personnel in epidemiologic surveillance.

Priority diseases
The priority communicable diseases that have been identified under the strategy are 
divided into three categories:

Epidemic-prone Diseases:
Cholera, acute diarrhoea, bacillary dysentery, meningococcal meningitis, plague, 
anthrax, malaria, Japanese encephalitis, dengue/DHF, viral hepatitis, viral haemorrhagic 
fever, enteric fever, measles, leptospirosis, visceral leishmaniasis, diphtheria and any 
other cluster of syndromes

Diseases Targeted for Elimination/Eradication:
Acute flaccid paralysis/polio, leprosy, neonatal tetanus, measles, lymphatic filariasis 
and yaws
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Other Priority Communicable Diseases:
Tuberculosis, AIDS, and rabies

Summary
Surveillance is the ongoing collection of data relevant to public health, which can be 
analysed to guide prevention and treatment programmes. Sentinel surveillance involves 
the collection of more detailed data from a smaller sample of sites, while laboratory-
based reporting occurs when case reports come from laboratories instead of health 
facilities. Prevalence is the proportion or number of persons in a certain population who 
have a particular disease, while incidence measures new infections during a specific 
time period.

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. 

Small group discussion
Get into small groups to discuss these questions. 

1. Using the HIV or AIDS surveillance systems in your province or district, outline how 
surveillance data flow. Compared with Figure 4.1, are there elements missing in 
your system?

2.   A case definition has a sensitivity of 80% and a specificity of 90%. Describe what 
these numbers mean in words.

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

A country in Asia has a surveillance system based on integrated disease surveillance. 

• AIDS reporting has been done using the WHO AIDS case definitions (1985 Bangui AIDS 
case definition or 1994 Expanded AIDS case definition).

• WHO has sponsored a pilot project in the country to examine the sensitivity, 
specificity and positive predictive value of the Bangui case definition. 

• The Bangui case definition results were compared against a complex, laboratory-
based, ultra-sensitive WHO pilot case definition, which uses both HIV testing and 
CD4 cell determination to say whether a patient has AIDS or not. 

• One hundred patients were evaluated using the Bangui case definition and the new 
ultra-sensitive case definition. 
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Examine the comparison data in the following table:

Table 4.2

Number of patients who meet WHO and Bangui AIDS case definitions, 2002

New WHO case definition

Bangui case definition Present Absent Total
Definition met 65 4 69
Definition not met 6 25 31
Total 71 29 100

a. If the new WHO case definition is defined as the “gold standard,” what are the 
sensitivity and specificity of the Bangui case definition?

b.   What is the positive predictive value of the Bangui case definition in patients similar 
to those in this study?

c.   What proportion of the patients in this study actually have AIDS?
d.   What did the 29 patients who did not meet the new WHO case definition have?
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Overview

What this unit is about
The two core elements of HIV/AIDS surveillance include: 

• AIDS case reporting;
• HIV seroprevalence surveys in selected clinic populations, such as antenatal clinic 

attendees and STI patients, and in selected high-risk populations such as injecting 
drug users and commercial sex workers. 

These two elements provide basic information on the distribution of HIV, very basic 
data on trends in the epidemic and data that can be used to evaluate prevention 
programmes. 

Warm-up Questions 
1. True or false? HIV/AIDS surveillance can be used to identify groups or geographic 

areas for targeted interventions. Circle your answer.

    True    False

2. _______________ provides detailed, high-quality data about a more specific 
population by using a smaller, more reliable system.

a. universal AIDS case reporting
b. sentinel surveillance

3. True or false? Prevalence and incidence data can be directly compared.

    True    False

4. Name two sentinel populations that can be sampled for HIV sentinel surveillance 
activities.

5. ___________________ is the rate at which new HIV infections occur in a population 
in a given period of time, while prevalence is a unitless proportion that measures 
the level of HIV infection in a population. 

6. Which of the following is/are core elements of an HIV/AIDS surveillance system?

a. AIDS case reporting
b. HIV seroprevalence surveys in selected populations
c. both a and b
d. neither a nor b

Core Elements of HIV/AIDS Surveillance 
UNIT 

5
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Introduction

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

• discuss the purpose of HIV/AIDS surveillance;
• describe the core elements of an HIV/AIDS surveillance system;
• explain the difference between prevalence and incidence;
• discuss the two approaches to HIV/AIDS surveillance.

Purpose of HIV/AIDS surveillance
The uses of HIV surveillance data include:

• advocacy;
• mobilization of political commitment;
• educating the public;
• prevention and care programme planning and resource allocation;
• targeting and developing new prevention and care programmes;
• monitoring and evaluating existing prevention and care programmes;
• estimating and projecting new and total HIV infections, AIDS cases, AIDS deaths, 

HIV-positive pregnancies and births, and numbers of orphans;
• tracking the leading edge of the epidemic and monitoring trends over  

time;
• guiding scientific research.

HIV/AIDS Surveillance Systems

Core elements
The core elements of HIV/AIDS surveillance include:

• AIDS case reporting, which involves routine reporting of specific data elements for 
persons diagnosed with AIDS in all or selected health facilities in the country. The 
goal of AIDS case reporting is to monitor AIDS morbidity in the general population 
and identify needs for antiretroviral therapy in order to plan appropriate health 
system response. In some countries, HIV cases (i.e. whether the HIV-infected patient 
has AIDS or not) are also reported.  

• In contrast, HIV serosurveillance seeks to estimate the prevalence of HIV infection 
in selected populations such as antenatal clinic (ANC) attendees, STI patients and 
blood donors by conducting  seroprevalence surveys in these populations on an 
ongoing basis.

AIDS case surveillance and HIV serosurveillance are complementary. Each type of 
surveillance has advantages and disadvantages (Figure 5.1). 
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Table 5.1

Comparison of AIDS case surveillance and HIV serosurveillance

HIV/AIDS Case Surveillance HIV Serosurveillance

Advantages

• Measures clinical disease burden. 
•  Provides information on relative 

importance of HIV transmission 
categories.

• High specificity of case definition. 
• HIV has a very short latent period. 
• Under-reporting not a problem. 
•  Better measures levels of and trends in 

HIV infection in population groups.

Disadvantages

• AIDS has a long latent period. 
• Less specificity of case definition. 
• Under-reporting may be severe. 
•  Does not accurately indicate levels 

of HIV infection in population 
groups.

• Provides no information on morbidity. 
•  Less information on relative importance 

of HIV transmission categories.

Discussing AIDS and HIV surveillance
When AIDS case reporting is comprehensive and thorough (currently it is not in the 
Region), it describes:

• clinical disease burden caused by the HIV epidemic;
• relative importance of various HIV transmission modes, such as injection drug use 

and heterosexual transmission.

Estimating the ratio of the number of AIDS cases to HIV cases helps analyse the trend 
of the epidemic. However, because of the long latent period from HIV infection to the 
development of AIDS:

• AIDS case surveillance alone may severely under-represent the magnitude of the 
epidemic, especially when the HIV epidemic is emerging in a location. 

• AIDS cases may rise for a long time, even when prevention efforts have greatly 
reduced the rate of new HIV infections. 

HIV serosurveillance more accurately describes current levels and trends in the HIV 
epidemic because the diagnosis of HIV infection can be made with high certainty. 

Prevalence and incidence
It is essential to have a clear understanding of the difference between prevalence and 
incidence. 

• Incidence is the rate at which new HIV infections occur in a population in a given 
period of time. Because it is a rate, its unit of measurement always has time in the 
denominator. 

• Prevalence measures the level of HIV infection in a population. It is measured as 
a unitless proportion, such as the percentage infected or the number of infections 
per thousand persons tested. The prevalence rate is influenced by both the rate of 
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new infections (incidence) and the rate that infected people leave the population 
by death, cure or migration. 

Because the units of measurement are different for prevalence and incidence, they 
cannot be directly compared. For example, it makes no sense to say that the prevalence 
is four times the incidence in a population. This would be the equivalent of saying that 
80 kilometres is four times 20 kilometres per hour.

Approaches to Surveillance

Two approaches
There are two distinct approaches for organizing surveillance systems for AIDS, HIV 
and STIs – universal case reporting and sentinel surveillance. Both approaches are 
recommended under the IDS strategy. Table 5.2 below describes each system and its 
advantages.

Table 5.2

Overview of two common surveillance systems

Description Advantages

Universal case 
reporting

A minimum of data is collected 
from all the health facilities in 
the country where cases are 
seen.

Provides data that can be 
generalized to the entire 
population of a nation.

Sentinel 
surveillance

More complete data are 
obtained from all patients seen 
at a small number of facilities, 
which are known to be diligent 
and motivated in reporting 
cases.

Provides detailed, high-quality 
data about a more specific 
population by using a smaller, 
more reliable system

 Because of the two types of data, countries in the Region should establish both systems 
to obtain the most comprehensive picture of the spread of HIV, AIDS and STIs.

Summary

The purpose of HIV/AIDS surveillance is to provide an accurate picture of the epidemic, 
which will then help to guide prevention and treatment programmes. It helps to identify 
population sub-groups that are at higher risk for infection. Also, more information is 
provided on the distribution of disease over time and space.

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. 
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Small group discussion
Get into small groups to discuss these questions. 

1. What is the approximate HIV prevalence in your district or province?  
2. What type of HIV or AIDS surveillance is being conducted in your province or 

district? 

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

In Panga province, the Ministry of Health has conducted a long-term cohort study of 
1,000 residents who were originally uninfected with HIV in 1997 to measure the incidence 
and prevalence of HIV infection. 

Examine the data in the table below:

Table 5.3

HIV infections in Panga province Cohort Study, 1998-2002

1998 1999 2000 2001 2002

New HIV infections 10 8 12 14 16

Total HIV infections 55 53 22 35 50

Population at risk 
(non-infected)

1000 945 947 978 965

Total population 
(infected and  
non-infected)

1 000 1 000 1 000 1 000 1 000

a.  What is the prevalence of HIV infection in 2002?

b.  What is the incidence of HIV infection in 2002?

c.  In which year was the incidence highest?
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Notes
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Overview

What this unit is about
Second-generation HIV surveillance systems are designed to collect and integrate data 
reported from a variety of other sources, such as behavioural surveillance, HIV/AIDS 
case reporting, death registration and STI surveillance. Additional data are added to 
sentinel and universal case reporting to provide a more complete picture of the HIV/
AIDS epidemic. This unit discusses elements of the secondary-generation surveillance 
approach.

Warm-up questions
1. Which of the following is the goal of second-generation HIV surveillance?
a. better understanding of behaviours driving the epidemic

b. surveillance more focused on subpopulations at highest risk for infection
c. surveillance of the children of patients who acquired HIV in the first wave of 

infections
d. a and b
e. none of the above

2. The types of elements included in second-generation surveillance vary according 
to the type of epidemic.  List the three types of HIV/AIDS epidemics.

3. True or false? Second-generation surveillance is flexible and can change with the 
needs and state of the epidemic in a particular country.

    True    False

4. Which of the following is not yet a regular element of second-generation HIV 
surveillance?

a. screening of donated blood
b. behavioural surveillance
c. surveillance for coexisting opportunistic infections
d. AIDS surveillance

Introduction

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

• describe the concept of second-generation surveillance;
• discuss the various elements of a second-generation HIV surveillance system.

Second-Generation HIV Surveillance

Definition
For much of the early part of the epidemic, HIV surveillance consisted mainly of case 
reporting and, in some areas, unlinked anonymous serosurveys. Second generation HIV 

Second-Generation HIV/AIDS Surveillance 
UNIT 

6
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surveillance builds upon existing systems, recognizing their limitations and improving 
the explanatory power of their results. In order to accomplish this, information from 
different behavioral and biological data sources are compared and interpreted together 
to provide a comprehensive picture of the epidemic. The approach can identify gaps in 
available information and guide and prioritize new surveillance activities. The mix of 
activities of second generation HIV surveillance will vary, depending on local epidemic 
conditions and needs. The following describes the basic principles and sources of data 
for second generation HIV surveillance systems:

The principles of second generation HIV surveillance are:

• Better understanding of trends over time;
• Better understanding of the behaviours driving the epidemic in the country;
• Surveillance more focused on sub-populations at highest risk of infection;
• Flexible surveillance that moves with the needs and state of the epidemic;
• Better use of data to increase understanding and to plan prevention and care.

Second generation HIV surveillance includes the collection and integration of data from 
multiple sources, including:

• Sentinel serosurveillance in defined sub-populations;
• Regular HIV screening of donated blood;
• Regular HIV screening of occupational cohorts or other sub-populations;
• HIV screening of specimens taken in general population surveys;
• HIV screening of specimens taken in special population surveys;
• Repeat cross-sectional surveys in the general population;
• Repeat cross-sectional surveys in defined sub-populations;
• HIV and AIDS case surveillance;
• HIV/AIDS morbidity and mortality;
• STI surveillance;
• TB surveillance;
• Qualitative;
• Programmatic data, such as VCT, ART, PMTCT;
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Figure 6.1

The components of second-generation surveillance*

AIDS case 
reporting

HIV 
surveillance

STI 
surveillance

Behavioural
surveillance

Data management

Data analysis and synthesis

HIV estimates and projections

Use of data for action

*Monitoring and Evaluation is ongoing

Discussing the fi gure 
Examine Figure 6.1, then answer the questions below.

a. What process should be occurring throughout the surveillance process?

b. What components feed into data management?

Major indicators
The major indicators shown in Table 6.1 include biological indicators, behavioural 
indicators and sociodemographic indicators. These form a relatively standard set of data 
elements that allow for comparison across time and among geographic areas. 
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Table 6.1

Major indicators used in second-generation HIV surveillance

Biological indicators 

• HIV prevalence 

• STI incidence and prevalence 

• TB prevalence 

• Number of adult AIDS cases

• Number of paediatric AIDS cases

Behavioural indicators 

• Sex with a non-regular partner in last 12 months 

• Condom use at last sex with a non-regular partner

• Age at first sex

• Use of unclean injecting equipment reported by drug injectors 

• Reported number of clients in the last week by sex workers  

Sociodemographic indicators

• Age

• Sex

• Socioeconomic and educational status (may include occupation)

• Residency or migration status 

• Parity (for antenatal sites) 

• Marital status

Data collection methods
Various data collection methods can be used for second-generation HIV surveillance. 
These include:

• expanded biological surveillance for HIV (primarily seroprevalence surveys in defined 
and general populations); 

• serial behavioural surveys in defined and general population;
• other sources of information. 

An overview of data collection methods is shown in Table 6.2.
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Table 6.2

Data collection methods for second-generation HIV surveillance

Basic components Additional components 
•  Sentinel surveillance in defined 

subpopulations (such as antenatal 
clinic attendees, STI clinic patients, 
sex workers) 

•  Serial cross-sectional 
behavioural surveys in high-risk  
subpopulations 

•  Regular HIV screening of donated 
blood 

• AIDS case surveillance

•  Regular screening of occupational cohorts 
or other subpopulations (for example, 
factory workers, military recruits) 

•  HIV screening of specimens taken in 
general population surveys

•  HIV screening of specimens taken in 
special population surveys

•  Serial cross-sectional behavioural surveys 
in general populations 

•  Data from other programmes such as 
voluntary counselling and testing

• HIV case surveillance 
•  Death registration and mortality 

surveillance 
•  Sexually transmitted infection (STI) 

surveillance
• Tuberculosis (TB) surveillance
• Data from treatment programmes

Tables 6.1 and 6.2 show major indicators and data collection methods that are used in 
a basic second-generation HIV/AIDS surveillance round. Look at those tables and answer 
the questions below. Based on the tables above:

a. Would you expect health clinics to routinely test blood for HIV?
b. Military recruits are routinely tested.

    True    False

c. Describe a behavioural surveillance event. How might you find out the indicators 
listed in Table 6.1?

How the data are used
Figure 6.2 below is an example of how data from HIV behavioural and biological 
surveillance systems can be used together. The figure shows the prevalence of HIV 
and other STIs and the percentage of police personnel reporting recent unprotected 
commercial sex in Cambodia. Lower risk translates directly into fewer STIs, and over 
time into lower HIV levels. 
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Figure 6.2

Percentage of police personnel reporting recent unprotected commercial 
sex (right scale) and percentage infected with HIV and other STIs (all left 
scale), Cambodia, 1996-2002.
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Looking at Figure 6.2, answer the following questions:

a. Describe the relationship between HIV prevalence and the percentage of police 
personnel reporting recent unprotected sex with sex workers. 

b. In 1997, what was the prevalence of HIV among the police?

Low, Concentrated and Generalized Epidemics

Epidemic classification
To choose the most appropriate surveillance systems, UNAIDS and WHO suggest a 
classification that describes the HIV epidemic by its current state: low, concentrated, 
or generalized. Epidemics may shift from one state to another over time but such a 
shift is not inevitable. Although the issues for planning HIV surveillance are similar for 
each state of the epidemic, the actual surveillance needs will differ. 

For each epidemic classification, the pages that follow:

• describe the characteristics and give examples;
• provide a surveillance approach in table form.

Low-level epidemic
• Although HIV infection may have existed for many years, it has never spread to 

significant levels in any subpopulation. 
• Recorded infection is largely confined to individuals with higher risk behaviour, such 

as sex workers, drug injectors, and men having sex with other men. 
• This epidemic state suggests that networks of risk are rather diffuse (with low levels 
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of partner exchange or sharing of drug injecting equipment) or that the virus has 
been introduced only very recently.

• HIV prevalence has not consistently exceeded 5% in any defined subpopulation.

Examples of low-level epidemics in the South-East Asia Region include Sri Lanka, Maldives, 
DPR Korea, Timor Leste, Bangladesh, and Bhutan. 

Table 6.3

Surveillance approaches to low-level epidemics

Main questions Basic second-generation 
HIV surveillance activities

Additional second-generation 
HIV surveillance activities

Are there groups 
with risk behaviour?

•  Formative research and 
mapping of groups with 
potential risk behaviour

•  Analysis of available STI 
surveillance data

•  Mapping to cover a larger 
geographical area, and 
to be conducted more 
frequently

•  Estimate size of groups with 
potential risk behaviour

What are the main 
risk behaviours?

•  Risk behaviour surveys 
in groups considered 
at high risk for HIV 
infection

•  Increased geographical 
coverage of risk behaviour 
surveys

•  STI prevalence and 
incidence studies in groups 
with risk behaviour

How much HIV 
infection is there?

•  HIV serosurveillance in 
identified groups with 
risk behaviour

•  Analysis of available 
blood donor screening 
data

•  Larger coverage and 
increased frequency of 
HIV sero-surveillance in 
identified groups with risk 
behaviour

•  HIV sentinel 
serosurveillance in pregnant 
women in urban areas

Who else might be 
affected and to 
what extent?

• AIDS case reporting
• HIV case reporting

•  Risk behaviour surveys 
focused on potential 
bridging populations

Concentrated epidemic 
• HIV has spread rapidly in a defined subpopulation, but is not well established in the 

general population. 
• This epidemic state suggests active networks of risk within the subpopulation.
• HIV prevalence consistently over 5% in at least one defined subpopulation. HIV 

prevalence is below 1% in pregnant women in urban areas.

Examples of concentrated epidemics in the South-East Asia Region include three states 
in India (Gujarat, Pondicherry and Goa), Indonesia, and Nepal. 
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Table 6.4

Surveillance approaches to concentrated epidemics.

Main questions Basic second-generation  HIV 
surveillance activities

Additional second-
generation HIV surveillance 
activities

How much HIV 
infection is there?

•  HIV serosurveillance in 
groups with risk behaviour

•  Annual sentinel sero-
surveillance in pregnant 
women in urban/high 
exposure areas

•  Analysis of available blood 
donor screening data

•  Wider geographical 
coverage and increased 
frequency of HIV 
serosurveillance in 
identified groups with risk 
behaviour

•  HIV surveillance in 
bridging populations (such 
as clients of sex workers) 
and pregnant women

What are the main 
risk behaviours and 
how do they change 
over time?

•  Repeated risk behaviour 
surveys in groups with risk 
behaviour

•  Repeated risk behaviour 
surveys in bridging 
populations

•  Analysis of STI data in 
groups with risk behaviour 
and bridging populations

•  Wider geographical 
coverage and increased 
frequency of repeated 
behavioural surveys in 
groups with risk behaviour 
and bridging populations

•  Surveys of health-seeking 
behaviour for STI

Who else might be 
affected and to 
what extent?

•  Repeated risk behaviour 
surveys in the general 
population in urban/high 
exposure areas

• AIDS case reporting

•  Repeated risk behaviour 
surveys in the general 
population in all areas

• HIV case reporting

Generalized epidemic 
• HIV is firmly established in the general population. 
• Although subpopulations at high risk may continue to contribute disproportionately 

to the spread of HIV, sexual networking in the general population is sufficient to 
sustain an epidemic independent of subpopulations at higher risk for infection.

• HIV prevalence is consistently over 1% in pregnant women.

Thailand, Myanmar and six states in India (Andhra Pradesh, Karnataka, Tamil Nadu, 
Maharashtra, Manipur and Nagaland) are examples of areas in the South-East Asia region 
with a generalized epidemic.
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Table 6.5

Surveillance approaches to generalized epidemics

Main questions Core HIV surveillance 
activities

Expanded (second- 
generation) HIV surveillance 
activities

What are the 
trends in HIV 
infection?

•  Annual sentinel sero-
surveillance in pregnant 
women in urban and rural 
areas

•  Increase sample size in 
high volume sites to enable 
analysis by age groups

• AIDS case reporting

•  HIV sentinel sero-
surveillance in pregnant 
women in a larger 
number of sentinel sites

•  HIV serosurveillance in 
groups considered at high 
risk

•  Population-based 
prevalence studies to 
validate surveillance data

Is behaviour 
changing?

Do recorded 
changes help 
explain trends in 
HIV infection?

•  Repeated behavioural 
surveys in groups 
considered at high risk for 
HIV infection

•  Analysis of STI surveillance 
data in groups considered 
at high risk for HIV 
infection

•  Repeated risk behaviour 
surveys in the general 
population with a focus on 
young people

•  Analysis of STI surveillance 
data in the general 
population

•  Larger coverage of 
behavioural surveys by 
expanding populations 
and age groups

What is the impact 
of HIV?

• Vital registration data
•  Surveillance of TB and 

other HIV/AIDS-related 
illnesses

•  Other death data (census 
and studies)

• Studies of access to care
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Figure 6.3 depicts HIV prevalence among ANC attendees at sentinel sites across India.   

Figure 6.3

Percentage of seropositive pregnant women in India, 2002

Source: National AIDS Control Organization, Ministry of Health and Family Welfare, India.

Future surveillance systems
With the widespread use of antiretroviral therapy, additional surveillance systems will 
be developed to assist in:

• the management of diagnostic programmes, such as voluntary counselling and 
testing;

• treatment programmes, including:
• prevention of mother-to-child transmission (PMTCT) programmes
• clinical monitoring of antiretroviral use and associated laboratory tests;
• adherence monitoring;
• antiretroviral resistance monitoring (Resistance is the ability of a pathogen such 

as HIV to overcome the inhibitory effect of a drug).

Surveillance for opportunistic infections, especially TB, will become more important as 
access to care improves. These changes will take place in the future.
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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. 

Small group discussion
Get into small groups to discuss these questions. 

1. What is the stage of the epidemic in your country, province/state or district (low, 
concentrated, generalized)? What data do you base your assessment on?

2. What second-generation HIV surveillance activities have been implemented in 
your province or district?  How has the information generated from these activities 
been integrated and used in your AIDS control programme?  Suggest some second-
generation HIV surveillance activities that could be incorporated into your current 
system.

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

A country in Asia has a generalized HIV epidemic but has yet to move beyond AIDS case 
surveillance, research projects and an occasional HIV prevalence survey. 

There is limited funding from the World Bank to expand surveillance activities in Panga 
province, where HIV incidence and STI rates are reported to be high. 

a. How would you suggest investing these funds?  
b. What is your goal, and what benefits do you expect from an investment in 

surveillance?
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Notes
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Overview

What this unit is about
Persons with HIV/AIDS and persons and groups at increased risk for HIV/AIDS are 
vulnerable to a number of social, legal and physical harms. Because of this, surveillance 
and special studies need to address a unique set of ethical issues. This unit discusses 
those issues, and facilitates a more uniform approach to common ethical issues relating 
to HIV/AIDS surveillance.

Warm-up questions
1. True or false? Because of the urgent need to treat and prevent HIV/AIDS, issues such 

as confidentiality and informed consent do not need to be addressed.

    True    False

2. The principle of beneficence refers to minimizing risk to individuals in the areas 
of:

a. physical risk
b. psychological harm
c. stigmatization
d. all of the above

3. True or false? Providing large monetary or in-kind incentives is an ethical way to 
ensure that more participants agree to give informed consent. Circle your answer 
below. 

    True    False

4. True or false? In low-level epidemics, information about HIV infection in high-risk 
or marginalized groups should be widely publicized to prevent further spread of the 
disease.

    True    False

5. The process by which potential threats to confidentiality are discussed with subjects 
before they decide to participate is known as ___________________.

6. List three potential risks to participants in a behavioural surveillance study.

a. 

b.

c.

Ethical Considerations in HIV/AIDS Surveillance
UNIT 

7
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7. True or false? Surveillance is an academic exercise. Investigators should not become 
involved as advocates in the communities in which they work.

    True     False

8. List two types of programmes or services that can be developed as a result of 
surveillance activities.

a.

b.

9. If _______________ about HIV infection is violated, subjects may suffer discrimination 
and stigmatization. They may even be subject to criminal charges.

a. privacy
b. informed consent
c. confidentiality
d. beneficence

10. True or false? In unlinked anonymous testing, informed consent is not obtained. 
Some information identifying the sample with the patient remains.

    True    False

Introduction

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

• discuss the ethical principles of respect for persons, beneficence, and justice in the 
context of HIV surveillance of high-risk populations;

• use correctly the terms related to ethical treatment of study participants;
• identify potential harms caused by HIV and behavioural surveillance;
• identify potential benefits resulting from HIV and behavioural surveillance;
• describe issues of confidentiality and how they relate to HIV surveillance;
• explain issues of informed consent and institutional review boards and how they 

relate to HIV surveillance among high-risk populations.

Addressing Ethical Issues

What are the issues?
People and groups with increased risk for HIV/AIDS are vulnerable to a number of social, 
legal and physical harms. Because of this vulnerability and the stigma (mark of disgrace 
or shame) attached to the disease, surveillance and special studies need to address a 
unique set of ethical issues. These include:
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• elevated risk of harm for people in high-risk populations, especially if their behaviour 
is illegal or stigma surrounds the behaviour;

• stigma;
• confidentiality (protecting personal information of a study participant);
• informed consent (the permission granted by a participant after she has been 

informed about the details of the study);
• access to prevention and care services.

Three ethical principles
Ethical issues do not always have clear right or wrong answers, but three universally 
accepted ethical principles exist:

1. ‘Respect for persons’ requires public health officers and biomedical research 
investigators to see study subjects as persons whose rights and welfare must be 
protected, and not just as passive sources of data. 

2. ‘Beneficence’ refers to balancing the benefits and risks to individuals. This includes 
not only physical risk but also risk of psychological harm and stigmatization.

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

These ethical principles should be applied within the context of public health surveillance 
for HIV/AIDS.

Surveillance study ethics terms
When you plan a surveillance round, there are ethical considerations and issues to 
consider. Some of those issues have been listed above. The terms below are used 
throughout this unit to describe how to protect individuals from harm while ensuring 
that the study results are accurate.

Participation bias – This is the error due to differences in characteristics between those 
who participate in a survey and those who do not.

Informed consent – It is based on the principle that competent persons are entitled to 
make decisions on whether or not they want to participate in studies or surveillance 
events. Informed consent protects the person’s freedom of choice and respects his/her 
autonomy with regard to decisions affecting his/her body and health.

Unlinked anonymous testing - In this type of testing, a sample of blood is tested for 
HIV after all information that could identify the source of the blood is eliminated from 
the sample. 

• Unlinked anonymous testing without consent is ethically acceptable if:
• the blood is routinely collected for a reason other than HIV testing;
• all information that could potential link the source of the blood to an individual has 

been removed before the blood is tested for HIV;
• no other non-routine interventions are carried out.
• Unlinked anonymous testing with informed consent is used if:
• the testing is solely for surveillance purposes;
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• all information that could potential link the source of the blood to an individual 
must still be removed before the blood is tested for HIV.

Linked anonymous testing - In this type of testing, the HIV result is linked to a patient’s 
other clinical data such as STIs. Similar to unlinked anonymous testing, in linked anonymous 
testing, the HIV test results of individuals should not be able to be identified, either directly 
or indirectly. Patients should provide informed consent for linked anonymous testing.

Ethical considerations
In many regions and countries, especially those with low-level and concentrated 
epidemics, the central surveillance activity is reporting cases of HIV/AIDS. Nations may 
consider implementing or modifying their surveillance HIV/AIDS reporting systems. To 
do so, they must decide whether or not such systems should employ names, unique 
identifiers or anonymous codes. The UNAIDS guidelines for public health and HIV 
surveillance asks you to consider the following questions: 

• Who will be required to report? What clinical information and personal identifiers 
will they report? To whom will they report?

• How will the proposed system contribute to a more accurate characterization of 
the HIV/AIDS epidemic?

• What is known about the completeness of reporting for other notifiable conditions, 
including those that bear some stigma? How can such experience be used to anticipate 
the willingness to cooperate on part of those who will be required to report?

• Given the limits of all reporting systems (such as error rates and failures to report), 
how will data derived from the proposed reporting system be merged with those 
derived from other sources, such as blinded seroprevalence studies, to provide the most 
accurate epidemiological picture that is achievable given the available resources?

Balancing Risks and Benefits

Fear of stigmatization
Infected persons in the general population and high-risk groups have a legitimate fear of 
the reaction of the larger society based on past reactions. These groups may include:

• sex workers
• injection drug users
• prisoners
• mobile populations
• men who have sex with men

If people fear that information about their behaviour or their HIV status will be used 
against them, they will either try to confuse investigators or refuse to participate in 
monitoring studies. Successful surveillance in marginalized populations depends on 
minimizing participation bias by assuring:

• informed consent;
• absolute confidentiality;
• thoughtful plans about how data generated will be used and disseminated.
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Low-level and concentrated epidemic considerations
One of the greatest challenges for surveillance in low-level and concentrated epidemics 
is gaining access to high-risk groups to track  behaviour and infection. High-risk group 
members are very often marginalized. Sometimes their behaviour is illegal. 

An effective surveillance system requires that populations with elevated incidence or 
prevalence of HIV be identified, then be accessible for: 

• regular monitoring of behaviour
• risk markers
• HIV infection

In high-risk populations, many successful surveillance efforts centre on clinics and 
educational programmes designed to meet the needs of people most vulnerable to HIV 
and its impact. 

These clinics provide services to the high-risk population. In doing so, they provide a 
sentinel site where serosurveillance can be conducted.  

Where sentinel sites do not exist, community members may advise and participate in 
designing and carrying out cross-sectional biological and behavioural surveys. Such 
efforts have been invaluable to successful surveillance in the past.

In low-level epidemics, give careful consideration to whether or not to publicize 
information about marginalized groups’ HIV infection and related behaviour to a wider 
audience. 

Experience has shown that in the early stages of the epidemic, the general public’s 
reaction to information about HIV infection in high-risk behaviour populations may 
be to call for restrictive and prohibitive measures. Such measures simply drive risk 
behaviour further underground, making prevention and care programmes more difficult, 
encouraging the spread of the virus. Table 7.1 describes some of the potential harms 
caused by HIV/AIDS surveillance.

Table 7.1

Potential harms caused by HIV/AIDS surveillance

Type of Harm Result

Physical • public attack
• spousal/partner abuse
• domestic violence

Legal • arrest
• prosecution, (especially with high-risk populations)

Social • disclosure to family 
• workplace discrimination
• loss of employment
• isolation
• loss of health-care services
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Generalized considerations
In surveillance of generalized epidemics, there is less focus on highest-risk populations, 
such as sex workers. In countries where monitoring is done primarily through anonymous 
unlinked serosurveillance activities, risks to individuals are typically low. 

Given the stigmatized nature of HIV infection in many countries, risk of social 
discrimination and violence are quite real. Case reporting or surveys and programmatic 
activities, such as voluntary counselling and testing, may diagnose individuals with HIV 
infection and give them their results. 

Individuals may disclose these results themselves or be identified during programme 
activities. This may put them at risk for social harm and violence from spouses, sexual 
partners or others. Surveillance activities must protect data that individually identifies 
infected patients. Great care must be taken to protect such data from public release.

More subtle is the risk of labelling certain sub-groups within the general population, 
such as members of a particular ethnic group or sub-regions, who have increased rates 
of HIV/AIDS. This can lead to discrimination, stigmatization and other forms of harm. 
Take care to avoid inadvertently stigmatizing groups or sub-regions.

Benefits
Participating in surveillance holds benefits to society as a whole, especially to highly 
impacted populations and HIV-infected individuals. Surveillance is not an academic 
exercise. It is intended to be used as part of a comprehensive programme to prevent and 
treat HIV. Participating investigators often become advocates for additional prevention 
and treatment services for the communities they are surveying. 

HIV surveillance has numerous potential benefits to a community, including:

• guiding HIV prevention and care programmes;
• guiding STI and other services, raising public awareness about and sympathy for 

burden of disease in the population;
• reducing stigma and effecting social change, especially around HIV infection; 
• special situations for certain high-risk populations, such as STI clinics specifically 

for men who have sex with men or sex workers;
• HIV treatment services for prisoners.

Confidentiality

Why it is important
Confidentiality protects subjects from adverse consequences that may arise if their 
personal information is known, such as their:

• sexual preference
• HIV-positive status

If confidentiality about HIV infection is violated, subjects may suffer discrimination, 
stigma or arrest. Public health officers must maintain the confidentiality of individuals’ 
records to guard against inadvertent disclosure.
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Laws and confidentiality
Much of HIV surveillance entails special studies. In some countries, laws may exist that 
protect individually identified research results from discovery during legal proceedings. 
This is done to encourage participation in high-risk behaviour research. Be aware of the 
particular provisions in your country’s laws that may:

• complicate participation by certain individuals, for example, the age of legal 
adulthood may affect results from female sex workers under a certain age;

• require reporting of individuals with HIV infection;
• minimize risk to participants, such as those that protect study results from 

discovery.

Discuss with participants directly the potential threats to confidentiality and measures 
that you will take to minimize them. This is part of the informed consent process.

Unlinked Anonymous Testing without Informed Consent

Definition and approach
Unlinked anonymous testing (UAT) without informed consent is conducted only in clinical 
settings. Earlier in this unit, UAT without informed consent was described. A specimen 
of blood originally collected for other purposes, such as syphilis testing at antenatal 
clinics, is used as follows:

• All information that could potentially link the source of the blood to an individual 
is removed from the specimen.

• The blood is tested for HIV.

Thus, the test result may not be traced back to the patient nor may he or she be 
informed of the test results. 

Ethics and UAT 
The ethical debate over UAT without informed consent has shifted over time. UAT is 
no longer conducted in the United States but continues to be the backbone of ANC 
HIV surveillance in most countries with generalized epidemics. UAT has been deemed 
ethical if:

• No interaction takes place with the survey participant solely for the purpose of the 
surveys;

• Information that may inadvertently identify a person is not kept.

Advantages and disadvantages
The advantages of UAT without consent are:

• Testing is anonymous so the privacy of the individual is maintained.
• The accuracy of HIV prevalence results is improved as participation bias is 

minimized.
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The primary disadvantage is that tested individuals are not aware that they are being 
tested. They cannot obtain counselling and receive their test results. This disadvantage 
can be overcome by offering alternative voluntary counselling and testing at the sentinel 
site. 

Informed Consent

What information to provide
Occasionally, surveillance activities require the formal informed consent of subjects. In 
these situations, investigators should disclose information that will be relevant to the 
subject’s decision on whether or not to participate. Such information should include:

• the nature of the surveillance system;
• the procedure the project will entail (such as interview, phlebotomy);
• potential risks and benefits;
• assurance that participation is voluntary and confidential.

Whenever informed consent is obtained, participation bias is an important issue and 
should be considered in the analysis. When HIV test results are to be given to individual 
subjects, confirmatory testing is required for positive specimens. 

Written consent forms
Written consent forms are generally required to document that the process of informed 
consent has occurred. 

• In some situations, such as populations with a low literacy rate, verbal consent 
documented by the investigator may be adequate. 

• When individuals are not capable of giving informed consent, surrogate consent 
should be obtained. For example, a parent should give consent for a child or a 
guardian should give consent for an adult with severe mental illness. 

Different countries have different laws and standards about when an adolescent can 
participate in research involving sexual behaviours, including biological testing, with 
his or her parents’ consent. Familiarize yourself with these laws in your country as part 
of your initial formative research efforts.

Are participant gifts ethical?
Providing incentives for study participants may raise ethical issues in some special 
HIV surveillance studies. Incentives for participation may consist of cash payments or 
small gifts, such as T-shirts. In general, incentives are appropriate for compensating 
study participants for time away from work and out-of-pocket expenses, such as 
transportation. 

However, excessive payments create both ethical and methodological problems:

• Participants may choose to participate in a study merely for economic reasons. By 
providing excessive incentives, investigators create a situation in which an individual’s 
weighing of risks and benefits has been unduly influenced by money or gifts. 
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• By creating incentives for participation, the sample may not be fully representative. 
The sample may include individuals with higher rates of infection who have a greater 
need for money or health-care.

Respondent-driven sampling is a special case. In respondent-driven sampling, modest 
incentives are provided to participants to recruit additional members of the high-risk 
population to the study. This is part of the methodology and may require explanation.

Summary

When conducting HIV surveillance, be mindful of patient confidentiality. Persons with 
HIV/AIDS are often subject to physical, legal and social harms. Obtain informed consent 
and make use of institutional review boards. Also, try to take advantage of the potential 
benefits of surveillance, such as reducing stigma and guiding prevention and treatment 
programmes.

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. 

Small group discussion
Get into small groups to discuss these questions. 

1. What are the current regulations for surveillance among minors in your region?  
2. Do you know of cases where violence or other problems have occurred when an 

individual was identified as HIV positive? What happened in that case?
3. What high-risk groups have been identified in your district, region or country? What 

are some special considerations in dealing with high-risk populations?

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

You are the health officer in charge of HIV/AIDS surveillance for Panga province in Country 
X. You have been asked to design and implement a special seroprevalence survey among 
male patients with acute urethritis attending the STI clinic at the provincial referral 
hospital.

You are weighing two choices:

• The first would entail a self-administered questionnaire and an additional blood 
test for HIV and syphilis. 

• The second would entail a blinded survey of all patients who have blood drawn 
for syphilis serologies. Approximately 50% of patients who present with acute 
urethritis have serum samples drawn for syphilis; syphilis serologies are done at 
the clinician’s discretion, and there is no standard protocol for when to order 
these serologies.
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a.  For which option would you need informed patient consent? 

b.  How likely are the two options to yield an accurate estimate of the prevalence of 
HIV infection in this patient population?

c.  In which option would patient confidentiality be better protected?

d.  If you were to offer an incentive (e.g., reimbursement for transportation) to 
participants in Option 1, would this be considered ethical? 
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Overview

What this unit is about
Data derived from public health surveillance systems are analysed to show trends over 
time and distribution of cases by demographic and geographic variables. This unit 
discusses how to display data in charts and graphs.

Warm-up questions
1. List two demographic variables by which surveillance data can be analysed.

2. True or false? Compiling all the data into one comprehensive chart or graph is more 
effective than including many simpler diagrams.

    True    False

3. Which of the following cannot be extracted from public health surveillance data?

a. changes over time
b. changes by geographic distribution
c. differences according to subject’s sex
d. none of the above

4.   Match the type of chart/graph with its example:

1. scale line graph        a.
answer:
letter ______

South and South-East 
Asia: US $670m (15.09%)

East Asia, Pacific: 
US$80m (1.80%)

Latin America, 
Caribbean:  
US$550m (12.39%)

Eastern Europe, 
Central Asia: 
US$20m (0.45%)

North Africa, 
Middle East: 
US$50m (1.13%)

Sub-Saharan 
Africa: US$3,070m 
(69.14%)
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2. area map           b.
answer:
letter ______

Presenting Data in Charts, Graphs and Tables
UNIT 

8
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3. pie chart              c.
answer:
letter ______

4. histogram             d.
answer:
letter ______
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Introduction

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

• list the variables for analysing surveillance data;
• identify the types of charts and graphs and when the use of each is appropriate.

Analysis focus
Data derived from public health surveillance systems are typically analysed to show 
trends over time and distribution of cases by demographic and geographic variables are 
available. The analyses focus on:

Person 

• Who has developed the condition, for example, by age group or sex? 
• Are these distributions changing over time?

Place

• Where are cases occurring? 
• Is the geographical distribution of cases changing over time?

Time

• Is the number of reported cases changing over time?
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Displaying Data

Purpose
The purpose of developing clearly understandable tables, charts and graphs is to 
facilitate:

• Analysis of data
• Interpretation of data
• Effective, rapid communication on complex issues and situations

Those who analyse surveillance data must be able to develop effective tables, charts 
and graphs that clearly present the important characteristics of complex epidemiologic 
and programmatic issues.

Types of variables
There are two general types of variables: categorical and continuous. They are described 
below, along with examples.

• Categorical variables refer to items that can be grouped into categories. These 
include marital status, occupation, level of education and district of residence. These 
variables can further be divided into ordinal variables and nominal variables.
• Ordinal variables are those that have a natural order, such as level of 

education.
• Nominal variables represent discrete categories without a natural order such as 

marital status or occupation. A special type of nominal variable is a dichotomous 
variable. A dichotomous variable has only two categories, such as yes/no or 
male/female.

• Continuous variables are items that occur in numerical order, such as height, weight 
and age.
• If a continuous variable has fewer than ten values, it should be treated as an 

ordinal variable, such as parity or number of wives.
• Continuous variables are sometimes divided into groups and treated as ordinal 

variables. Examples of these are age groups (less than one year, one to five years, 
five to nine years) and numbers of sexual partners in the last three months (less 
than five, five to 10, 10 to 50, greater than 50). 

General rules for tables, charts and graphs 
• Simpler is better. Complicated tables, charts and graphs are often not read or 

understood, especially by policymakers or others who are not subject matter 
experts.

• Tables, charts and graphs are often used together very effectively. For example, 
data tables often contain important points that can be illustrated using a graph.

• All tables, charts and graphs should have clear, descriptive titles and labels so the 
reader knows what data are being presented.

• Provide a descriptive narrative explanation of the highlights of the table, chart or 
graph to decrease the likelihood that the data will be misinterpreted. However, the 
major points should be understood without a verbal presentation.
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• If the table, chart or graph will be reproduced, ensure that the data points or groups 
will be distinguishable following multiple reproductions of the original.

• Be careful about comparing variables with different scales of magnitude; using a 
double Y scale, log scale or interrupted scale can help.

Graphs

Types of graphs
A graph is a diagram that shows a series of one or more points, lines, line segments, 
curves or areas. The graph represents variations of a variable in comparison with that 
of one or more other variables. 

A scale line graph represents frequency distributions over time where the Y-axis 
represents frequency and the X-axis represents time (Figure 8.1 below). 

Figure 8.1

Trends in HIV prevalence among sex workers in country X, years 1 – 10
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Rules
The y-axis (vertical axis) should be selected using the following criteria:

• Y-axis should be shorter than x-axis.
• Start the y-axis with 0.
• Determine the range of values needed.
• Select an interval size.

Charts

Bar charts
A bar chart uses bars to represent different classes. The Y-axis represents frequency, 
such as HIV prevalence or number of AIDS cases. The X-axis may represent time or 
different classes. 
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Figure 8.2

AIDS distribution among different age groups, Country X

Age Distribution of AIDS Cases by Sex, 2003
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Rules for bar charts
• Arrange categories that define the bars in a natural order if such an order exists, 

such as by age group or educational level.
• If natural order does not exist, define categories by name, such as country, sex or 

marital status.
• Position the bars either vertically or horizontally.
• Make bars the same width.
• Length of bars should be proportional to the frequency of event

Clustered or stacked bar charts
Bars can be presented as clusters of sub-groups. These are referred to as clustered bar 
charts, or stacked bar charts, and are useful to compare values across categories. For 
example, you can present HIV prevalence levels by region, with sub-groups by year, as 
in Figure 8.3.

Figure 8.3

HIV prevalence level among IDUs at four clinic sites, City X, Country Y, 
years 1 – 3
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Rules for stacked bar charts
Some rules for clustered or stacked bar charts include:

• Show no more than three sub-bars within a group of bars.
• Leave a space between adjacent groups of bars.
• Use different colours or patterns to show different sub-groups for the variables 

being shown.
• Include a legend that interprets the different colours and patterns.

Histogram
A histogram represents a frequency distribution using rectangles. In a histogram the 
frequency is represented on the Y-axis and the ordinal variables are displayed on the 
X-axis. The widths of the bars are proportional to the widths of the variable. 

For instance, in Figure 8.4 below, the width of the variable bar for the 5- to 9-year-old 
age group, which represents a five-year interval, is five times as wide as the width of 
the bar for the 4-year-old age group, which is only a one-year interval. 

Figure 8.4

Children living with HIV, Country X, 2002
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Pie chart
A pie chart is a circular graphic representation that compares subclasses or categories 
to the whole class or category using different coloured or patterned segments  
(Figure 8.5).
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Figure 8.5

Projected annual expenditure requirements for HIV/AIDS care and support 
by 2005, by region

South and South-East 
Asia: US $670m (15.09%)

East Asia, Pacific: 
US$80m (1.80%)

Latin America, 
Caribbean:  
US$550m (12.39%)

Eastern Europe, 
Central Asia: 
US$20m (0.45%)

North Africa, 
Middle East: 
US$50m (1.13%)

Sub-Saharan 
Africa: US$3,070m 
(69.14%)

Total: US$4,440 million

Source: Schwartlander B et al. (2001) Resource needs for HIV/AIDS, Science.

Area map
An area map is used to plot variables by geographic location (Figure 8.6).

Figure 8.6

HIV prevalence in adults in South-East Asia, 2003

Source: UNAIDS, 2003.
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Tables

A table is a rectangular arrangement of data in which the data are positioned in rows 
and columns.

Rules for tables
• Each row and column should be labelled. 
• Rows and columns with totals should be shown in the last row or in the right-hand 

column (Table 8.1).

Table 8.1

Adults and children living with HIV/AIDS by region in Country Y, end year X

Region
Adults and 

adolescents ≥ 15 
years

Children <15 years Total

1  14 800 2 14 802

2 4 000 200 4 200

3 9 970 30 10 000

4 9 850 150 10 000

5 14 600 400 15 000

6 4 650 350 5 000

7 9 400 100 9 500

8 3 800 2 200 6 000

9 9 000 6 000 15000

10 5 450 50 5 500

Total 85 520 9 482 95 002

Source: Ministry of Health, Country Y. Annual HIV/AIDS Report, year X.

Looking at Table 8.1, answer the following questions:

• How does the information given by the Total column differ from that given by the 
Total row?

• Describe how you would use the information in this table to create a pie chart with 
subdivisions based on region.  

Summary

Surveillance data can be analysed by person, place or time. Depending on your data, you 
can choose from a variety of chart and graph formats, including pie charts, histograms, 
tables, etc. Using several simpler graphics is more effective than attempting to combine 
all of the information into one figure. 
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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. We will discuss the questions and 
answers in a few minutes.

Small group discussion
Get into small groups to discuss these questions. 

1. What types of graphs and tables have you used to present your HIV prevalence data 
in the past?  

2. Which types of graphics are most appropriate for presenting the analysis of your 
results?

3. Design a bar chart based on the data presented in Table 8.1.

Apply what you have learned/case study 
Examine the data below to answer questions 1-3. Remember to give a title to every 
graph.  

Table 8.2

HIV prevalence (%) by province among STD attendees, Country X,  
2000-2003

Province 2000 2001 2002 2003

A 5.0 2.4 7.2 14.4

B 4.2 2.0 2.3 2.8

C 6.5 10.4 9.4 5.5

D 7.6 6.3 7.6 5.8

E 7.1 6.5 5.6 3.2

1. Create a graph to show prevalence trends by year in province A.
2. Create a bar graph to show prevalence by province by year.
3. Using the data in the following table, create a pie chart showing the number of 

reported cases of syphilis from five STI clinics in five provinces in Country X in 
2002.

Table 8.3

Reported cases of urethritis among males by province, Country X, 2002

Province Cases

A 242

B 298

C 567

D 678

E 198
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Notes
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Overview

What this unit is about
The periodic evaluation of surveillance systems for sexually transmitted infections (STIs), 
HIV or AIDS is needed to maintain:

• a responsive and relevant system of monitoring shifting disease trends;
• effective disease control and management interventions.

This unit discusses how to conduct an effective evaluation.

Warm-up questions
1. List three stakeholder groups that should be engaged, during the evaluation of the 

surveillance system.

a. 

b.

c.

2. If there is a high probability that cases identified by the surveillance system are 
actually cases of HIV infection, the system is said to have high:

a. sensitivity
b. representativeness
c. acceptability
d. positive predictive value

Introduction

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

• list tasks for evaluating a surveillance system;
• develop a plan for evaluating your own country’s surveillance system.

Why evaluate?
Once you have set up an HIV/AIDS surveillance system, you want to make sure that it 
remains effective as the epidemic shifts over time. If your system is no longer effective, 
you will not have the right information to control HIV/AIDS. 

Evaluating a Public Health Surveillance System
UNIT 

9



86 Module 1: Overview of the HIV/AIDS Epidemic with an Introduction to Public Health Surveillance

Evaluating Surveillance Systems

Purpose of evaluation
System evaluation provides information to improve services and delivery. Specific 
objectives of ongoing surveillance system evaluations may include:

• appraising and prioritizing the disease events to be kept under surveillance;
• assessing how the system can detect and report these diseases; 
• assessing the quality of the epidemiologic information produced;
• assessing how the system can respond to these diseases;
• assessing how surveillance results affect disease control and policy;
• identifying which elements of the system can be enhanced in order to improve the 

quality of information.

See Figure 9.1.

Figure 9.1

Elements of a well-focused evaluation

 Additional funding
 More/better training 
  Improved surveillance 

for better disease 
control

Evaluation

Documents current state of the 
surveillance system:
  Identify strengths and weak points.
 Recommend improvements.
  Define training requirements or gaps
 Justify resources.

Possible 
outcomes

Evaluation Process

Six evaluation tasks
The evaluation process is organized into a series of discrete tasks summarized and then 
described below.  For more details, refer to the Updated Guidelines for Evaluating 
Public Health Surveillance Systems (Center for Disease Control and Prevention, 2001), 
available at http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5013a1.htm.  

The six tasks for evaluating a surveillance system:

1. Engage the stakeholders in the evaluation. Stakeholders are those with an interest 
in the surveillance activities.

2. Describe the surveillance system to be evaluated. 
3. Focus the evaluation design. 
4. Gather credible evidence regarding the performance of the surveillance system. 
5. Justify and state conclusions and make recommendations. 
6. Ensure use of evaluation findings and share lessons learned.

 Each of these tasks is described in the following pages.
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Task 1: Engage stakeholders
Stakeholders include:

• Public health practitioners 
• Health-care providers 
• Data providers and users
• Representatives of affected communities
• Governments at the district, province and national levels
• Professional and private non-profit and donor organizations

Stakeholders may want to define the questions to be addressed by the surveillance system 
evaluation. They may also want to decide how to use the findings from the evaluation. 
Therefore, they should be involved in the planning stages of the evaluation.   

Examples of ways to engage stakeholders include:

• Hold a community meeting to discuss plans for the evaluation.
• Hold one-on-one meetings with the key people listed above.
• Invite participants to join the evaluation team.

Task 2: Describe the system
• Describe the public health importance of the health-related event under surveillance. 

Include indices of frequency, indices of severity, disparities associated with the 
health-related event, costs, preventability and public interest.

• Describe the purpose and operation of the system. Include objectives, planned 
uses of data, case definition, where in the organization the system resides, and 
the level of integration with other systems. Draw a flowchart of the system and its 
components.

• Describe the resources used to operate the system, such as funding sources, personnel 
requirements, travel and supplies.

Task 3: Focus the design
To focus the evaluation design:

• Determine the specific purpose of the evaluation.
• Identify stakeholders who will receive findings.
• Consider what will be done with the information generated from the evaluation.
• Specify the questions that will be answered by the evaluation.
• Determine standards for assessing the performance of the system.

Task 4: Gather evidence
Gather credible evidence regarding the performance of the surveillance system. Describe 
the following system attributes:

• Simplicity - Is the surveillance system as simple and as easy to operate as 
possible?

• Flexibility – Has the system been able to adapt to new case definitions or operating 
conditions?
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• Data quality - Are the data recorded in the surveillance system complete and valid 
(that is, have they been collected and verified such that they portray the actual 
epidemic more accurately)?

• Acceptability - Are people and organizations willing to participate in the surveillance 
system? Consider patients, health-care providers and clinics, and district and 
provincial health departments. 

• Sensitivity - What proportion of cases does the surveillance system detect? Can 
the system detect outbreaks? Can it monitor changes in the number of cases over 
time? 

• Positive predictive value - Does the system have a high positive predictive value? 
That is, is there a high probability that cases identified by the system are actually 
cases of HIV infection?

• Representativeness - Are the prevalence data generated representative of the actual 
occurrence of cases over time and the distribution in the population by place and 
person?

• Timeliness - Is the system able to provide data in a timely manner?
• Stability - Does the system collect, manage and provide data properly without 

failure? Is the system operational when needed?

Task 5: State conclusions
State and justify conclusions and make recommendations.

• Justify conclusions through appropriate analysis, synthesis, interpretation and 
judgment of the gathered evidence.

• Make recommendations for improvement as modifications to or continuations of the 
public health surveillance system.

Task 6: Share lessons learned
To share evaluation findings and lessons learned:

• Develop strategies for communicating the findings from the evaluation.
• Tailor recommendations to relevant audiences.
• Recommendations for improvements should be distributed to all partners and sites 

involved in sentinel surveillance.

Summary

You need to evaluate your HIV/AIDS surveillance system to make sure it remains effective 
as the epidemic changes over time. The evaluation process includes six tasks: engage 
stakeholders; describe the surveillance system; focus the evaluation design; gather 
evidence on the system’s performance; state conclusions and recommendations; and 
share lessons learned.
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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. 

Small group discussion
Get into small groups to discuss these questions. 

1. Has there been a formal evaluation of the HIV sentinel surveillance system in 
your district or province?  If so, which parts of the surveillance system were 
evaluated?

2. What was the result of the evaluation?  What problems were identified? 
3. How were the results shared with district surveillance staff and clinics?
4. How was the surveillance system modified as a result of the evaluation?

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

Panga province is in the coastal area of Country X and has the country’s major port 
city. A British university has been conducting studies of commercial sex workers in the 
port city for nearly a decade. For the last five years, they have been conducting serial 
seroprevalence surveys for HIV and syphilis. 

You are the District Surveillance Officer for Panga province . You are asked by the Ministry 
to evaluate these special studies to determine if the Ministry should take over sponsorship 
of the studies and include them in the provincial sentinel surveillance system. 

Now answer the questions below. Look back in the unit for more information if you 
wish.

a. How would you start your evaluation?
b. On what would you focus in your evaluation?
c. What criteria would you use to assess the performance of the system?
d. What would you recommend? 
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You are the HIV Surveillance Officer for the Northern Province. Northern Province is a 
large province in Serosia, a country with a concentrated HIV epidemic. The Northern 
Province has three large cities – Indam, the capital; Mandu, a border city; and Tampang, 
a port city.

HIV seroprevalence surveys are conducted annually in Northern Province in antenatal 
clinics. You examine data from the past five years and observe the following:

2001 2002 2003 2004 2005

Number of ANC attendees 6120 6790 6942 6671 6859

Median prevalence 2.5% 2.0% 2.0% 1.5% 1.3%

1. What trends do you see?

STI clinic data for the past five years in the Northern Province show a declining trend:

10.0

9.0

8.0

7.0

6.0

5.0

4.0

3.0

2.0

1.0
2001 2002 2003 2004 2005

Behavioral surveys have indicated that condom use among sex workers in the Northern 
Province has increased from 55% in 2001, to 70% in 2003  and 85% in 2005. 

2a. How would you present the ANC data, the STI data, and condom use data 
together?

2b. How would you interpret these data?

Annual seroprevalence surveys have been conducted at five antenatal clinics in the 
province for the past five years. The survey is conducted between June and September 
each year. Evaluation of the seroprevalence surveys is one of your responsibilities. This 
entails assessing the data for quality and completeness. After the first two months of 
the current annual survey you examine the database and observe the following missing 
data:  

Final Case Study
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Site 1 Site 2 Site 3 Site 4 Site 5

Number of subjects 158 165 208 287 189

Percent missing data:

   Age 6% 5% 2% 4% 5%

   Date specimen collected 2% 1% 1% 2% 3%

   Residence 4% 5% 2% 3% 5%

   Parity 3% 2% 1% 2% 3%

   Live births 1% 2% 2% 1% 3%

   HIV serology 1% 1% 0% 20% 1%

3a. What are your thoughts regarding the data in this table? Is there anything of 
concern? 

b. What are some possible explanations for this finding? How would you investigate 
these? What steps would you take to correct the problem(s)?

You conduct your investigation and find that the HIV serologic results are missing on the 
hard copies. You then visit the laboratory and meet the director. In your discussions, 
you discover that reagents for HIV testing were not available for a period of time. The 
laboratory director indicates that there is now an ample supply of HIV reagents and 
that the survey can be completed without any interruptions.

Having identified the problem, how do you address it in the short term and what are 
some steps you can take to ensure that such a problem does not recur?
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• South and South-East Asia have the second highest burden of HIV/AIDS after sub-
Saharan Africa. About one fifth of all HIV-infected persons live in this region.

• Overall, adult prevalence of HIV is relatively low in Asia. But the population size 
of many Asian countries is so large that even low prevalence means that a large 
number of number of people are living with HIV. 

• The majority of the infections in SEA are concentrated among populations which 
engage in high-risk behaviours, such as commercial sex, injecting drug use and men 
having sex with men.

• Two major types of HIV have been recognized: HIV-1 and HIV-2. HIV-1 is the 
predominant type worldwide.

• The predominant route of HIV transmission in South-East Asia is through heterosexual 
intercourse.

• Key risk factors for sexual transmission include:
• number of sexual partners and high rate of partner change
• type of sexual contact
• non-use of condoms
• untreated genital tract infections

• An effective surveillance system is necessary for prevention and control of HIV 
infection. Surveillance involves:
• the collection of information on demographic and behavioural characteristics 

of affected populations;
• infection trends. 

• Second-generation HIV surveillance systems build upon existing surveillance systems 
and make the best use of data gathered from different sources.

• There are three epidemic states: low-level, concentrated, and generalized. Tailor 
surveillance activities to the type of epidemic.

• The ethical conduct of public health surveillance in general and of HIV in particular 
requires that public health officers and research and investigators should be acutely 
aware of potential harm to individuals and to populations. Make protection of 
individual data your highest priority.

• Evaluation of the surveillance system is important for ensuring that the surveillance 
system is effectively meeting the objectives of detecting changes and trends in STI, 
HIV or AIDS prevalence.

Module 1 Summary
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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?  By December 2005, nearly 39 million people were infected with HIV 

worldwide. True
2. In Asia, the two main factors driving the epidemic are commercial sex, and injecting 

drug use.
3.  List risk factors which contribute to the spread of HIV in South-East Asia
 Risk factors which contribute to the spread of HIV in South-East Asia include the 

high prevalence of STIs, organized commercial sex, illicit drug trafficking, poverty, 
low literacy and taboos to discuss sex, migration, and the low status of women.

4. In which country of the South-East Asia Region has the HIV epidemic begun to 
decline?
a. India
b. Myanmar 
c. Thailand
d. Nepal

Thailand has been widely hailed for success stories in the response to AIDS. However, 
Thailand’s epidemic is far from over. 

Case study
Country X is a South-East Asian nation that had its earliest cases of AIDS recognized in 
1984.  Data below are based on estimates of HIV prevalence by province, and questions 
follow: 

Table 1.3

HIV prevalence (%) by province, Country X, 1998-2004.

Province 1998 1999 2000 2001 2002 2003 2004

Samad 2.10 2.30 1.56 1.60 1.18 1.06 1.05

Panga 5.50 5.25 2.22 3.50 3.75 5.00 8.75

Topinagar 0.5 .55 0.50 0.50 0.25 0.25 0.25

Bijarta 1.30 1.24 1.08 1.11 0.91 1.18 0.95

Jawara 1.99 2.03 1.58 1.50 1.50 1.06 0.96

a. Which province had the highest prevalence in 2004? 
 PangaInyo province

Appendix A: Answers to Warm-Up Questions and 
Case Studies
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b.   What are prominent infection trends?
 A steady decline in HIV prevalence was observed in all provinces except Inyo, where 

after an initial declining trend, there has been an increasing trend observed for 
the past two years.

Unit 2 Answers

Warm-up questions 
1. The chimney effect refers to population loss due to HIV that occurs predominantly 

in which part of the population?
a. young children
b. adolescents
c. adults
d. the elderly

2.  True or False? For most of this decade, nearly half a million people will die because 
of AIDS every year in Asia.  True   

3.  What is the impact of HIV/AIDS on children?
 Children more likely to be kept home, drop out of school, start working to support 

family, forgo necessities such as food and clothes, be sent away from home, or 
become head of household.

4.  What is the economic impact of HIV/AIDS on individuals, families and nations?
 Drop in economic wealth by as much as 40%, decrease in household income, drain 

on health services.

5. What is the burden of HIV/AIDS in terms of DALYs and deaths in SEAR countries? 
 In SEAR countries, up to 10.6 million DALYs are lost due to HIV/AIDS. HIV/AIDS is 

the seventh leading cause of death in SEAR countries.

6. List some of the effects stigma has on HIV prevention, care and support for individuals 
with HIV, and their families.

 Some of the effects of stigma include discrimination in the workplace and in health-
care settings, exclusion from social functions, denial of benefits, privileges and 
services. Stigma is a barrier to protective behaviours and testing and often results 
in the needs of marginalized populations being systematically ignored.

Case study
The five provinces in Country X have had different experiences with the HIV/AIDS 
epidemic. Examine the following data:
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Table 2.1

Measures of HIV impact by province, Country X, 2002. 

Province Proportion of 
deaths in adults 

due to HIV 
(estimated)

Life 
expectancy at 

birth 

Proportion of deaths 
among working 

adults due to HIV/
AIDS

Samad 1.3 65.6 1.5

Panga 2.7 55.1 4.8

Bijarta 1.7 67.3 1.3

Topinagar 2.5 58.9 3.5

Jawara 1.5 55.9 2.1

a. In which province has the impact of HIV/AIDS been greatest?
 The impact of HIV/AIDS has been the  greatest in Panga province.

b. Based on the prevalence data in the Unit 1 case study and the data above, which 
province would you expect to have the greatest impact of HIV/AIDS by the year 
2012?

 Panga

Unit 3 Answers

Warm-up questions 
1. Which body cells does HIV infect?

a. respiratory cells
b. skin cells
c. red blood cells
d. white blood cells

 HIV infects white blood cells, which are involved in protecting the body against 
infection as part of the immune system. These include lymphocytes and 
macrophages.

2. How many major strains of HIV exist? 
 Two; HIV-1 and HIV-2.

3. Which of the following is NOT a method of HIV transmission?
a. sexual intercourse
b. casual physical contact
c. blood exchange
d. mother to foetus

 HIV transmission is transmitted through body fluids, not through casual physical 
contact.

4. What type of infectious agent is HIV?
a. bacterium
b. virus
c. prion
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d. none of the above 
 HIV stands for human immunodeficiency virus. 

5. True or false? HIV infection and the onset of AIDS occur simultaneously. False. AIDS 
is characterized by clinical appearance of symptoms. It can occur years after the 
initial HIV infection.

6. Which region of the world has the greatest diversity of HIV subtypes, making the 
development of one unique treatment or vaccine difficult? 

 Sub-Saharan Africa has the greatest diversity of HIV subtypes. 

7. Which of the following is associated with increased risk of sexual transmission of 
HIV?
a. failure to use a male or female condom
b. a greater number of sexual partners
c. a higher viral load in an infected partner
d. all of the above

 Failure to use a condom allows the virus to pass more easily from an infected to an 
uninfected person. The more sexual partners an individual has, the more likely the 
risk of one of them being infected with HIV. A greater amount of virus in the bodily 
fluids increases the chances that the virus will be transmitted to the uninfected 
partner.

8. List the three main types of antiretroviral drugs used to treat HIV infection. 
 The three main types of antiretroviral drugs are nucleoside reverse transcriptase 

inhibitors, non-nucleoside reverse transcriptase inhibitors and protease 
inhibitors.

9. True or false? The presence of existing sexually transmitted infections increases the 
risk of acquiring HIV during sexual intercourse.

 True. The inflammation and ulceration caused by existing STIs makes it easier for 
HIV to enter the body.

10. Which of the following ultimately fatal opportunistic infections commonly occurs 
in AIDS patients?
a. herpes zoster
b. fungal infections
c. tuberculosis (TB)
d.   all of the above

 AIDS patients have weaker immune systems, making it easier for the patients to 
acquire these opportunistic infections.

11. True or false? A vaccine for the prevention of HIV infection is currently available. 
 False. While vaccines are being researched and may be available many years in the 

future, currently there is no HIV vaccine.

12. True or false? Some STIs such as Chlamydia are biologically more easily acquired by 
young women, making them more susceptible to HIV infection. 
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 True. Because of their more fragile vaginal walls, young women are more likely to 
be infected.

Case study
Panga province in Country X has experienced rapid expansion of the HIV epidemic. 
Examine the data then answer the question below:

Table 3.3

Incidence of various STIs over time, Panga province,  
Country X.

2000 2001 2002

Gonorrhoea* 2.0 5.4 10.5

Syphilis* 1.5 2.5 8

Reported cases of 
urethritis from STI clinic

2 987 3 452 6 784

HIV incidence 
(estimated)

0.5% 1.2% 1.6%

* Cases per 1,000 population 15-49 years old

a.   Do you think that sexually transmitted infections (STIs) may be playing an important 
role in the spread of HIV infection? Why?

 Yes, STIs are likely to be playing a major role in the spread of sexually transmitted 
HIV in this province. It is likely that STIs are important in HIV transmission 
because:

• rates of STIs are high and increasing
• prevalence of HIV is relatively low and incidence is rising. 

b.  Would an STI prevention programme be an important part of the province’s HIV 
control efforts?

 Yes, an enhanced STI control programme may be critical to decreasing HIV 
incidence.

c.   Given the HIV incidence in Panga province, what do you think will happen with 
tuberculosis rates in the next several years and why?

 Tuberculosis (TB) rates will likely increase as the HIV epidemic spreads. TB is the 
most important opportunistic infection in South-East Asia. TB cases will involve 
both the appearance of active tuberculosis among persons already infected with TB 
and transmission of TB from HIV-infected persons to both those with and without 
HIV infection.
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Unit 4 Answers

Warm-up questions 
1. Which of the following terms indicates the number or proportion of persons in a 

population who have a disease at a given point in time?
a. sensitivity
b. prevalence
c. negative predictive value
d. none of the above

 Sensitivity and negative predictive value are terms used to describe a case definition, 
while prevalence is a measure of disease burden in a given population.

2. True or false? One-time cross-sectional surveys are valid methods of HIV/AIDS 
surveillance. False. Surveillance systems involve ongoing collection and analysis 
of data, not a one-time survey.

3. Match the following terms with their definitions:

Sentinel surveillance surveillance system in which reports are obtained 
only from certain selected facilities and populations 

Laboratory-based 
reporting

surveillance system in which the reports of cases 
come from clinical laboratories as opposed to 
healthcare practitioners or hospitals

Case definition clinical and laboratory characteristics that a patient 
must have to be counted a as a case for surveillance 
purposes

4. Which of the following terms indicates the number of persons who newly develop 
a disease within a specified time period?
a. specificity
b. positive predictive value
c. incidence
d. none of the above

 Specificity and positive predictive value are terms used to describe a case definition, 
while incidence is the rate at which disease burden is increasing in a particular 
population.

Case study
Country X has a surveillance system based on integrated disease surveillance. 

• AIDS reporting has been done using the Bangui definition of AIDS, which is widely 
used in Africa. WHO has sponsored a pilot project in the country to examine the 
sensitivity, specificity and positive predictive value of the Bangui case definition. 

• The Bangui case definition results were compared against a complex, laboratory-
based, ultra-sensitive WHO pilot case definition, which uses both HIV testing and 
CD4 cell determination to say whether a patient has AIDS or not. 

• One hundred patients were evaluated using the Bangui case definition and the new 
ultra-sensitive case definition. 
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Examine the comparison data in the following table.

New WHO case definition

Bangui case definition Present Absent Total

Definition met 65 4 69

Definition not met 6 25 31

Total 71 29 100

c. If the new WHO case definition is defined as the “gold standard,” what are the 
sensitivity and specificity of the Bangui case definition?

 Sensitivity = 65/71 (92%), specificity = 25/29 (86%)

b.   What is the positive predictive value of the Bangui case definition in patients similar 
to those in this study?

 PPV = 65/69 (94%)

c.   What proportion of the patients in this study actually have AIDS?
 
 You cannot tell from these data. Case definitions are for epidemiologic, not clinical 

purposes. However, at least 71% of patients (as defined by the new WHO case 
definition) have AIDS. The true proportion is likely to be higher.

d.   What did the 29 patients who did not meet the new WHO case definition have?
 
 You cannot say from these data. They may have had other diseases characterized by 

wasting (e.g. advanced tuberculosis or cancer) or they may have AIDS that was not 
detected by the case definition (e.g., earlier clinical stages of HIV infection).

Unit 5 Answers

Warm-up questions 
1. True or false? HIV/AIDS surveillance can be used to identify groups or geographic 

areas for targeted interventions. True. By providing an assessment of the distribution 
and prevalence of the disease, surveillance can help to identify the areas and 
populations that might benefit the most from interventions.

2. _______________ provides detailed, high-quality data about a more specific 
population by using a smaller, more reliable system.
a. universal AIDS case reporting
b. sentinel surveillance

 Unlike universal case reporting, sentinel surveillance allows for a more complete 
data set to be obtained from a smaller number of sites that are known to be more 
reliable at reporting cases.
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3. True or false? Prevalence and incidence data can be directly compared.

    True    False

 False. While prevalence measures the number or proportion of people in a given 
population with a particular disease or condition, incidence measures the rate 
at which new cases are occurring. While they cannot be compared, they help to 
provide a more complete picture of the epidemic. For example, while prevalence 
might be low at the beginning of an epidemic, incidence might be high because of 
a rapid rate of transmission.

4. Name two sentinel populations that can be sampled for HIV sentinel surveillance 
activities.

 Potential sentinel populations include antenatal clinic attendees, STI patients, 
blood donors, etc.

5.  Incidence is the rate at which new HIV infections occur in a population in a given 
period of time, while prevalence is a unitless proportion that measures the level of 
HIV infection in a population. 

 Incidence measures the rate of new infections, while prevalence measures the 
number or proportion of people in a population who are infected with HIV.

6. Which of the following are core elements of an HIV/AIDS surveillance system?
a. AIDS case reporting
b. HIV seroprevalence surveys in selected populations
c. both a and b
d. neither a nor b

 Used together, these two elements of surveillance help to give a more complete 
picture of the epidemic. While HIV surveillance can describe the current levels and 
trends, AIDS case reporting gives a picture of clinical disease burden and important 
methods of HIV transmission.

Case study
In Inyo province, Country X’s Ministry of Health has conducted a long-term cohort study 
of 1 000 residents who were originally uninfected with HIV in 1997 to measure the 
incidence and prevalence of HIV infection. 
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Examine the data in the table below.

Table 5.3

HIV infections in Panga province Cohort Study, 1998-2002.

1998 1999 2000 2001 2002

New HIV infections 10 8 12 14 16

Total HIV infections 55 53 22 35 50

Population at risk  
(non-infected)

1000 945 947 978 965

Total population 
(infected and  
non-infected)

1 000 1 000 1 000 1 000 1 000

a.   What is the prevalence of HIV infection in 2002?

 50/1 000 = 5%

b.   What is the incidence of HIV infection in 2002?

 16/965=1.7% o or 1.7 per 100 person-years 

c.   In which year was the incidence the highest?   2002

Unit 6 Answers

Warm-up questions 
1. Which of the following is the goal of second-generation HIV surveillance?

a. better understanding of behaviours driving the epidemic
b. surveillance more focused on subpopulations at highest risk for infection
c. surveillance of the children of patients who acquired HIV in the first wave of 

infections
d. a and b
e. none of the above

 Second-generation surveillance is designed to collect and integrate data from 
a variety of sources including behavioural surveys, sentinel surveillance, STI 
surveillance, etc.

2. The types of elements included in second-generation surveillance vary according 
to the type of epidemic present.  List the three possible stages of the epidemic. 
The three possible states of the epidemic are low-level, concentrated and 
generalized.

3. True or false? Second-generation surveillance is flexible and can change with the 
needs and state of the epidemic in a particular country. True. Second-generation 
surveillance has many components that can be selected for use in a country, 
depending on its particular circumstances.
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4. Which of the following is not yet a regular element of second-generation HIV 
surveillance?
a. screening of donated blood
b. behaviour surveillance
c. surveillance for coexisting opportunistic infections
d. AIDS case surveillance

 As access to care improves, surveillance for opportunistic infections will become 
more important, but it is not yet a regular component of second-generation 
surveillance.

Case study
Country X has a generalized HIV epidemic but has yet to move beyond AIDS case 
surveillance, research projects and an occasional HIV prevalence survey. 

There is limited funding from the World Bank to expand surveillance activities in Panga 
province (a district of Country X), where HIV incidence and STI rates are reported to 
be high. 

a. How would you suggest investing these funds?  

There is no exact answer. Given the limited nature of surveillance activities in Panga 
province, improving second-generation HIV surveillance in this province should be made 
a priority.  Components of second-generation surveillance that could be implemented 
include HIV and STI serosurveillance in defined and general populations and behavioural 
surveillance to assess sexual and drug-injecting behaviours.

b. What is your goal, and what benefits do you expect from an investment in 
surveillance?

The goal of an improved second-generation surveillance programme is to provide 
sufficient data to guide the prevention and treatment programmes. 

Since Panga province has a generalized epidemic, sentinel seroprevalence surveys should 
be instituted and conducted regularly. These data could then be used to estimate the 
spread of HIV in the province and to evaluate the impact of prevention programmes 
designed to limit transmission. 

In addition, given the prominent role that STIs appear to play in the epidemiology of HIV 
in the province, improving surveillance of STIs may also be an important investment. 
STI surveillance is also good because STI incidence can serve as a surrogate to monitor 
HIV risk behaviours.

Unit 7 Answers

Warm-up questions 
1. True or false? Because of the urgent need to treat and prevent HIV/AIDS, issues such 

as confidentiality and informed consent do not need to be addressed. 
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 False. Because of the stigma associated with HIV and related behaviours, infected 
individuals are vulnerable to social, physical and legal harms. They need to have 
their privacy protected through measures such as confidentiality and informed 
consent.

2. The principle of beneficence refers to the minimization of risk to individuals in the 
areas of:
a. physical risk
b. psychological harm
c. stigmatization
d. all of the above

 Beneficence refers to balancing the benefits and risks to individuals. This includes 
not only physical dangers, but psychological harm and stigmatization also.

3. True or false? Providing large monetary or in-kind incentives is a good way to ensure 
that more participants agree to give informed consent. False. With excessive 
incentives, individuals may decide to participate for purely economic reasons. This 
might create bias, since the sample might then include a larger number of people 
with high infection rates who are in greater need of money or health care.

4. True or false? In low-level epidemics, information about HIV infection in high-risk 
or marginalized groups should be widely publicized to prevent further spread of the 
disease. 

 False. In the early stages of a low-level epidemic, the general public may react to 
information about HIV infection in high-risk groups by calling for restrictive and 
prohibitive measures, driving these groups further underground. Be careful when 
designing public awareness programmes during this stage.

5. The process by which potential threats to confidentiality are discussed with subjects 
before they decide to participate is known as informed consent. 

 Giving subjects full information about the study and the potential risks and benefits 
helps them to make a more informed decision about whether to participate.

6. List three potential risks to participants in a behavioural surveillance study. 
 Potential risks include disclosure leading to isolation, loss of employment, 

prosecution, etc.

7. True or false? Surveillance is an academic exercise, and investigators should not 
become involved as advocates in the communities in which they work.

 False. Investigators can become advocates for the communities they study, 
promoting additional treatment and prevention services.

8. List two types of programmes or services that can be developed as a result of 
surveillance activities. 

 Potential services include STI clinics, voluntary testing and counselling centres, 
HIV prevention programmes, public awareness campaigns, etc.
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9. If _______ about HIV infection is violated, subjects may suffer discrimination, stigma, 
or even be subject to criminal charges.
a. privacy
b. informed consent
c. confidentiality
d. beneficence

 Confidentiality involves protecting the personal information of study participants, 
including their infection status. If this is violated, they may suffer physical, social 
or legal harms, because of stigma associated with HIV.

10. True or false? In unlinked anonymous testing, informed consent is not obtained, 
although some information identifying the sample with the patient remains. 

 False. Informed consent does not need to be obtained because the survey is 
anonymous. That is, no personal identifying information of the patient remains 
on the sample.

Case study
You are the health officer in charge of HIV/AIDS surveillance for Panga province in Country 
X. You have been asked to design and implement a special seroprevalence survey among 
male patients with acute urethritis attending the STI clinic at the provincial referral 
hospital. 

You are weighing two choices:

• The first would entail a self-administered questionnaire and an additional blood 
test for HIV and syphilis. 

• The second would entail a blinded survey of all patients who have blood drawn 
for syphilis serologies. Approximately 50% of patients who present with acute 
urethritis have serum samples drawn for syphilis; syphilis serologies are done at 
the clinician’s discretion, and there is no standard protocol for when to order 
these serologies.

a.   For which option would you need informed patient consent? 

 You would need informed patient consent for Choice 1 because this involves 
procedures that would not be routinely conducted (interview and separate blood 
draw). If you wanted to administer a questionnaire to patients in Option 2 and link 
it to their HIV results, you would need an informed consent for this, as well.

b.   How likely are the two options to yield an accurate estimate of the prevalence of 
HIV infection in this patient population?

 It would depend on the participation rate. If you could get most patients to 
participate in Option 1, that would be preferable. Because syphilis serologies, which 
are the basis for HIV testing in Option 2, are only drawn for 50% of the patients 
and are drawn at the discretion of the clinician, they are unlikely to represent a 
true random sample of the clinic population.
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c.   In which option would patient confidentiality be better protected?

 Option 2, because the patients’ names would not be linked to their HIV results. On 
the other hand, patients found to be HIV infected in Option 2 would not have the 
opportunity necessarily to seek care for HIV.

d. If you were to offer an incentive (e.g., reimbursement for transportation) to 
participants in Option 1, would this be considered ethical? 

 Incentives must be modest in order to be ethical. Reimbursing participants for out-
of-pocket expenses for getting to the study site is a reasonable incentive. Buying 
them a cow or chickens is not.

Unit 8 Answers

Warm-up questions 
1. List two demographic variables by which surveillance data can be analysed. 
 Data can be analysed using variables such as age, sex, marital status, etc.
2. True or false? Compiling all the data into one comprehensive chart or graph is more 

effective than including many simpler diagrams.
 False. Do not include too much data in one graphic, since it makes it confusing and 

difficult to interpret. Creating multiple simple graphics is more effective.
3. Which of the following cannot be extracted from public health surveillance data:

a. changes over time
b. changes by geographic distribution
c. differences according to subject’s sex
d. none of the above

 If data is analysed properly, it can be used to examine all of the above issues.
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4. Match the type of chart/graph with its example:

South and South-East 
Asia: US $670m (15.09%)

East Asia, Pacific: 
US$80m (1.80%)

Latin America, 
Caribbean:  
US$550m (12.39%)

Eastern Europe, 
Central Asia: 
US$20m (0.45%)

North Africa, 
Middle East: 
US$50m (1.13%)

Sub-Saharan 
Africa: US$3,070m 
(69.14%)
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Case study
Examine the data below to answer questions 1-3.

Table 8.2

HIV prevalence (%) by province, among STI patients, Country X, 2000-2003

Province 2000 2001 2002 2003

A 5.0 2.4 7.2 14.4

B 4.2 2.0 2.3 2.8

C 6.5 10.4 9.4 5.5

D 7.6 6.3 7.6 5.8

E 7.1 6.5 5.6 3.2

1. Create a graph to show prevalence trends by year in province A

HIV prevalence among STI patients by year, Province A
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2. Create a bar graph to show prevalence by province by year.

Year

2000 2001 2002 2003
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3. Using the data in Table 8.3, create a pie chart showing the number of reported cases 
of syphilis from five STI clinics in five provinces in Country X in 2002.
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10%

12%

15%

29%

34%

HIV prevalence by province and year, Country X

Table 8.3

Reported cases of urethritis among males by province in Country X, 2002

Province Cases

A 242

B 298

C 567

D 678

E 198

Unit 9 Answers

Warm-up questions 
1. List three of the stakeholder groups that should be engaged during the evaluation 

of the surveillance system. 
 Potential stakeholder groups include public health practitioners, health-care 

providers, government officials, representatives of affected communities, non-
profit and donor organizations, etc.

2. If there is a high probability that cases identified by the surveillance system are 
actually cases of HIV infection, the system is said to have high:
a. sensitivity
b. representativeness
c. acceptability
d. positive predictive value

 If a system has a high positive predictive value, then cases that are identified are 
more likely to be actual cases instead of false positives. This system is better than 
one that has a low positive predictive value.

Case study
Panga province is in the coastal area of Country X and has the country’s major port 
city. An English university has been conducting studies of commercial sex workers in the 
port city for nearly a decade. For the last five years, they have been conducting serial 
seroprevalence surveys for HIV and syphilis. 
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You are the District Surveillance Officer for Panga province. You are asked by the Ministry 
to evaluate these special studies to determine if the Ministry should take over sponsorship 
of the studies and include them in the provincial sentinel surveillance system. 

a.   How would you start your evaluation?

Get stakeholders involved by meeting:
• representatives of the provincial health department 
• community-based organizations working with HIV prevention among commercial sex 

workers
• representatives of the British university who have been conducting the surveys.  

 You may want to invite one or two of them to become a part of the evaluation 
team. Before designing your evaluation, you would gather details about the surveys,  
that is, the particulars of data collection, the costs (personnel, other). 

b. What would you focus on in your evaluation?

 It would be important to understand the acceptance of the British university among 
the local population and how they are perceived in the community. Also, gather 
information about the process of data collection. Ask questions such as:

• Who collects the data? 
• What type of training did they receive? 
• Where do they get participants?  
• Where are blood samples analysed?  
• What is the quality of the lab results?  
• If blood samples are sent to the UK for analysis, is there a long lag time between 

data collection and announcement of  results?  
• If the Ministry of Health were to take over the sponsorship of the studies, would 

the personnel need to be changed? 
• Who would do the work? 
• Is the expertise/capacity there? If not, how would it be built?  
• What would the cost of this be?  
• Where are the data analysed? 
• What have the data been used for?

c. What criteria would you use to assess the performance of the system?
 The cost of the system would be an important factor to evaluate. The acceptability 

of the surveillance system would also be key:

• Do individuals agree to complete the surveys?
• How representative are those that complete the surveys of the general 

population? 
• Are others missing? How valid is the data that is collected? 
• How would the data be used?
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d.   What would you recommend? 

It would depend on the results of the evaluation. If the British university is widely 
accepted in the community and is eager to assist the Ministry in a smooth and cost-
effective transition it may be worth considering.  But the data would need to be valid 
and of good predictive value to be a worthwhile investment.

Final Case Study

You are the HIV Surveillance Officer for the Northern Province in the country of Serosia. 
Northern Province is a large province in Serosia, a country with a concentrated HIV 
epidemic. The Northern Province has three large cities – Indam, the capital; Mandu, a 
border city; and Tampang, a port city.

HIV seroprevalence surveys are conducted annually in the Northern Province in antenatal 
clinics. You examine data from the past five years and observe the following:

2001 2002 2003 2004 2005

Number of ANC attendees 6120 6790 6942 6671 6859

Median Prevalence 2.5% 2.0% 2.0% 1.5% 1.3%

1. What trends do you see?
The median ANC HIV prevalence has stabilized and there is an apparent decline over 
the last three years.

STI clinic data for the past five years in the Northern Province shows the following 
trend:
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Behavioral surveys have indicated that condom use among sex workers in the Northern 
Province is increased from 55% in 2001, to 70% in 2003 70% and 85% in 2005. 
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2a. How would you present the ANC data, the STI data, and condom use data 
together?
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2b. How would you interpret these data?

These data show a decrease in median ANC HIV prevalence, a decrease in STI prevalence, 
and an increase in the percentage of condom use among CSWs. Taken together, these 
data seem to validate the decreasing trend in the HIV epidemic in Serosia.

Annual seroprevalence surveys have been conducted at five antenatal clinics in the province 
for the past five years. The survey is conducted between June and September of each 
year. Evaluation of the seroprevalence surveys is one of your responsibilities. This entails 
assessing the data for quality and completeness. After the first two months of the current 
annual survey you examine the database and observe the following missing data:
 

Site 1 Site 2 Site 3 Site 4 Site 5

Number of subjects 158 165 208 287 189

Percent missing data:

   Age 6% 5% 2% 4% 5%

   Date specimen collected 2% 1% 1% 2% 3%

   Residence 4% 5% 2% 3% 5%

   Parity 3% 2% 1% 2% 3%

   Live births 1% 2% 2% 1% 3%

   HIV serology 1% 1% 0% 20% 1%

3a. What are your thoughts regarding the data in this table? Is there anything of 
concern? 

20% of HIV serologic results are missing from site 4.

3b. What are some possible explanations for this finding? How would you investigate 
these? What steps would you take to correct the problem(s)?
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There are many possible explanations, including:
• A problem with data entry. This could be investigated by examining the hard 

copies of the data. 
• Laboratory error: testing was not done.
• Laboratory error: testing was done but not recorded.

You conduct your investigation and find that the HIV serologic results are missing on the 
hard copies. You then visit the laboratory and meet the director. In your discussions, 
you discover that reagents for HIV testing were not available for a period of time. The 
laboratory director indicates that there is now an ample supply of HIV reagents and 
that the survey can be completed without any interruptions.

Having identified the problem, how do you address it in the short term and what are 
some steps you can take to ensure that such a problem does not recur?

Additional training session might be needed. At a minimum, the seroprevalence 
coordinator should meet first with the laboratory director and then with laboratory 
staff to review the protocol.

• In addition, since one lapse in protocol was found, the coordinator should keep 
a close watch on the data from this site and should make frequent visits there 
to assess adherence to protocol, answer questions and stress the importance 
of seroprevalence surveys. 

• Improving communication between the seroprevalence coordinator and 
the laboratory director regarding the adequacy of supplies should also be 
discussed.
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Research or non-research classification
Public health surveillance and programme evaluation are usually not considered to be 
research and do not have the same requirements for informed consent as research with 
human subjects. There are, however, some areas where public health surveillance and 
programme evaluation overlap with research. In general, when knowledge acquired 
from surveillance activities can be applied generally or does not result in public health 
action, the activity is considered research   Specific criteria, suggested by the U.S. Center 
for Disease Control and Prevention (CDC), for classifying a study as not being research 
are listed below, and specific guidance is shown in Table E.1. Determining whether 
a surveillance system is research or not research is important because it determines 
whether research protections, such as institutional review board approval and informed 
consent are needed or not.

The CDC criteria for classifying a public health activity as non-research include:

• Intent of a study is to identify and control a health problem or improve a public 
health programme or service

• Intended benefits of the project are primarily or exclusively for the participants or 
the participants’ community.

• Data collected are needed to assess and/or improve the programme or service, the 
health of the participants or the participants’ community.

• Knowledge that is generated does not extend beyond the scope of the activity.
• Project activities are not experimental.

Surveillance systems may be either research or non-research. 

• Surveillance systems are likely to be non-research when they involve the regular, 
ongoing collection and analysis of health-related data conducted to monitor the 
frequency of occurrence and distribution of disease or a health condition in the 
population. 

• Data generated by these systems are used to manage public health programmes. 
• These systems have in place the ability to invoke public health mechanisms to 

prevent or control disease or injury in response to an event. 
• Thus, the primary intent of these surveillance systems is to prevent or control disease 

or injury in a defined population by producing information about the population 
from whom the data were collected.  

Activities that would be classified as non-research include:

• AIDS case reporting systems;
• regular antenatal clinic (ANC) serosurveillance surveys;
• regular behavioural surveys;
• many surveys of high-risk populations that collect simple demographic, biological 

and behavioural data on an ongoing basis for the purposes of guiding HIV prevention 
and control efforts.

Appendix B: Differences between Public Health 
and Research Methods
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Surveillance systems are likely, however, to be classified as research when they involve the 
collection and analysis of health-related data conducted either to generate knowledge 
that is applicable to other populations and settings than the ones from which the data 
were collected or to contribute to new knowledge about the health condition. 

The information gained from the data collection system may or may not be used to 
invoke public health mechanisms to prevent or control disease, but this is not a primary 
intent of the project. 

Thus, the primary intent of these surveillance systems is to generate generalizable 
knowledge. Characteristics of surveillance systems that most likely fit into this category 
are: 

• longitudinal data collection systems (for example, follow-up surveys and registries) 
that allow for hypothesis testing;

• the scope of the data is broad and includes more information than occurrence of a 
health-related problem;

• analytic analyses can be conducted;
• cases may be identified to be included in subsequent studies.

Institutional review boards
Being classified as research does not mean that ethical standards can be ignored in a 
study. If it has been determined that a study is a research project rather than surveillance, 
review and approval by a local or national ethics committee or institutional review 
board is necessary. Most donor agencies and countries have additional requirements 
regarding review and approval. External review by these committees provides the extra 
protection for study subjects and investigators and is helpful in anticipating problems 
and suggesting solutions. 

In special circumstances, institutional review boards will include on their committee 
special advocates for the risk populations that will be participating in research. For 
example, when conducting surveillance or special studies among prisoners, a prisoner 
advocate should be included in the institutional review board and participate in all 
discussion regarding the study protocol. When this sort of review is needed, the study 
protocol should be submitted as soon as possible since the review may take several 
weeks.

WHO ethical guidelines
The World Health Organization has commissioned a set of ethical guidelines specifically 
directed at second-generation surveillance, available at www.who.int/hiv/pub/
epidemiology/en/sgs_ethical.pdf. These guidelines provide an overview of literature 
in the field of medical ethics, the ethics of epidemiological research and the ethics of 
surveillance. Other issues addressed relate to:

• data collection in behavioural surveillance
• serosurveillance, with an emphasis on consent
• data use and dissemination with an emphasis on the obligation to disseminate data 
• the right to access test results
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The guidelines also take into account the ethical implications of the data collection by 
type of the epidemic: low level, concentrated and generalized.

Table B-1

Guidance for classifying public health activities as research and to protect 
human subjects.*

Research Practice (non-research)

Definition “...systematic investigation, 
including research development, 
testing, and evaluation, 
designed to develop or 
contribute to generalizable 
knowledge.”  

May use scientific methods to 
identify and control a health 
problem with benefits for the 
study participants or their 
communities.

Primary Intent To generate new or 
generalizable knowledge 
(information that can be applied 
in other settings)

To benefit study participants or 
the communities from which 
they come

Methodology •  Scientific principles and 
methods used

• Hypothesis testing/generating
• Knowledge is generalizable

•  Scientific principles and 
methods may be used

• Hypothesis testing/generating
•  Knowledge may be 

generalizable

Examples

Surveillance 
Projects

• Scope of data is broad
• Analytical analyses
• Hypothesis testing
• Subsequent studies using cases

•  Regular, ongoing collection 
and analyses to measure 
occurrence of health problem 
(disease registry)

•  Scope of data is health 
condition or disease, 
demographics, and known risk 
factors

•  Invokes public health 
mechanisms to prevent or 
control disease or injury

Emergency 
Response

• Samples stored for future use
•  Additional analyses performed 

beyond immediate problem
• Investigational drugs tested

•  Solves an immediate health 
problem

•  No testing of methods or 
interventions

Programme 
Evaluation 

• Test an intervention
•  Systematic comparison of 

standard and non-standard 
interventions

•  Assess success of established 
intervention

•  Evaluation information used 
for feedback into program 
(management)

*U.S. Centers for Disease Control and Prevention. Guidelines for Defining Public Health Research and 
Public Health Non-Research, revised June, 1999, URL: http://www.cdc.gov/od/ads/opspoll1.htm. 
Accessed 10 December 2003. CFR refers to U.S Code of Federal Regulations.








