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Abstract

Disease trends provide information about past, current and may help to predict 
future patterns of diseases. These are important for planning future health 
needs and formulation of public health policy. This thesis aims at describing 
the Kagera HIV/AIDS epidemic in terms of magnitude and trends in various 
populations and areas o f varying levels of HIV infection, and to investigate 
factors associated with these trends. An alternative means of monitoring the 
epidemic, using pregnant women as a sentinel population is assessed. As a 
quality control measure, the HIV laboratory testing strategy is also evaluated.
A multi-method approach was adopted in addressing these objectives. General 
population-based cross-sectional studies, prospective cohort studies, sentinel 
surveillance studies, hospital and laboratory based studies were among the 
study designs/methods used to answer the objectives. Findings from a region- 
wide cross-sectional study in 1987, indicated a high prevalence o f HIV-1 
infection, infection levels decreasing with increasing distance from Bukoba 
urban district. For subsequent monitoring of trends, based on these varying 
levels o f infection, three districts were selected to represent high, medium and 
low levels of HIV-1 infection in the region.
From 1987 to 2000 a declining trend of HIV-1 infection was observed in the 
study area. Initially the overall age-adjusted prevalence in the high prevalence 
area (Bukoba urban district) was 32.8% among hospitalized patients and 
24.2% in the general population. From 24.2% in 1987 in the general 
population, the prevalence declined to 18.2% in 1993 and later to 13.3% in 
1996.
For the medium HIV-1 prevalence area (Muleba district), the overall age- 
adjusted prevalence declined from 10.0% in 1987 to 6.8% in 1996 and to 
4.3% in 1999. In the low HIV-1 prevalence area (Karagwe district), the age- 
adjusted prevalence declined from 4.5% in 1987 to 2.6% in 1999. In all the 
three areas the most significant prevalence decline was observed among females 
in the age group 15-24 years. No age group exhibited a significant upward 
trend.
Incidence in the high prevalence area, declined from 47.5/1000 PYAR in 1989 
to 9.1/1000 PYAR in 1996. For the medium prevalence area, incidence 
declined from 8.2/1000 PYAR in 1989 to 3.9/1000 PYAR in year 2000. 
Findings regarding behavioural factors indicated a rise in condom use, the 
proportion of individuals getting married increased with time and they were 
getting married at an early age. Age at first sexual intercourse decreased over 
time. Over 80% of studied individuals reported to have one sex partner and 
over 96% of individuals in the three areas indicated that they took some form 
of precaution against HIV infection, mainly sticking to one partner.



The studies also indicated that sentinel surveillance using pregnant women 
attending an antenatal clinic for the first time during a particular pregnancy 
underestimated the general population prevalence when used for single point 
comparisons but was useful in monitoring the epidemic. The benefits of using 
this group outweighed limitations of possible selection bias.
The HIV antibody testing strategy utilizing two sequential ELISAs based on 
different testing principles was found to be a valid and feasible means of 
monitoring trends.
It is therefore concluded that there has been a decline in the prevalence and 
incidence of HIV-1 infection in areas of varying levels of HIV-1 infection in 
the Kagera region, especially so among young women. These findings with a 
declining trend in HIV-infection also in low-prevalence areas, where the 
epidemic could not have reached saturation, indicate that behavioural changes 
at individual level have resulted into this decline in the epidemic. Regarding 
alternative means of monitoring the epidemic, continued surveillance of the 
epidemic based on antenatal clinic attendees as a sentinel population was 
recommended. Despite these observations from the study area, the general 
population still remains at risk of HIV infection and all efforts responsible for 
bringing the magnitude down should continue unabated otherwise laxity in the 
intervention activities may result into a resurgence of the epidemic.

Key words: HIV infection, prevalence trends, incidence trends, declining trends, 
ANC sentinel surveillance, Kagera, Tanzania
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A b st r a c t

Disease trends provide information about past, current and may help to predict 
future patterns of diseases. These are important for planning future health 
needs and formulation of public health policy. This thesis aims at describing 
the Kagera HIV/AIDS epidemic in terms of magnitude and trends in various 
populations and areas of varying levels of HIV infection, and to investigate 
factors associated with these trends. An alternative means of monitoring the 
epidemic, using pregnant women as a sentinel population is assessed. As a 
quality control measure, the HIV laboratory testing strategy is also evaluated.
A multi-method approach was adopted in addressing these objectives. General 
population-based cross-sectional studies, prospective cohort studies, sentinel 
surveillance studies, hospital and laboratory based studies were among the 
study designs/methods used to answer the objectives. Findings from a region- 
wide cross-sectional study in 1987, indicated a high prevalence of HIV-1 
infection, infection levels decreasing with increasing distance from Bukoba 
urban district. For subsequent monitoring of trends, based on these varying 
levels of infection, three districts were selected to represent high, medium and 
low levels of HIV-1 infection in the region.
From 1987 to 2000 a declining trend of HIV-1 infection was observed in the 
study area. Initially the overall age-adjusted prevalence in the high prevalence 
area (Bukoba urban district) was 32.8% among hospitalized patients and 
24.2% in the general population. From 24.2% in 1987 in the general 
population, the prevalence declined to 18.2% in 1993 and later to 13.3% in 
1996.
For the medium HIV-1 prevalence area (Muleba district), the overall age- 
adjusted prevalence declined from 10.0% in 1987 to 6.8% in 1996 and to 
4.3% in 1999. In the low HIV-1 prevalence area (Karagwe district), the age- 
adjusted prevalence declined from 4.3% in 1987 to 2.6% in 1999. In all the 
three areas the most significant prevalence decline was observed among females 
in the age group 13-24 years. No age group exhibited a significant upward 
trend.
Incidence in the high prevalence area, declined from 47.5/1000 PYAR in 1989 
to 9.1/1000 PYAR in 1996. For the medium prevalence area, incidence 
declined from 8.2/1000 PYAR in 1989 to 3.9/1000 PYAR in year 2000. 
Findings regarding behavioural factors indicated a rise in condom use, the 
proportion of individuals getting married increased with time and they were 
getting married at an early age. Age at first sexual intercourse decreased over 
time. Over 80% of studied individuals reported to have one sex partner and 
over 96% of individuals in the three areas indicated that they took some form 
of precaution against HIV infection, mainly sticking to one partner.
The studies also indicated that sentinel surveillance using pregnant women 
attending an antenatal clinic for the first time during a particular pregnancy 
underestimated the general population prevalence when used for single point 
comparisons but was useful in monitoring the epidemic. The benefits of using 
this group outweighed limitations of possible selection bias.
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The HIV antibody testing strategy utilizing two sequential ELISAs based on 
different testing principles was found to be a valid and feasible means of 
monitoring trends.
It is therefore concluded that there has been a decline in the prevalence and 
incidence of HIV-1 infection in areas of varying levels of HIV-1 infection in 
the Kagera region, especially so among young women. These findings with a 
declining trend in HIV-infection also in low-prevalence areas, where the 
epidemic could not have reached saturation, indicate that behavioural changes 
at individual level have resulted into this decline in the epidemic. Regarding 
alternative means of monitoring the epidemic, continued surveillance of the 
epidemic based on antenatal clinic attendees as a sentinel population was 
recommended. Despite these observations from the study area, the general 
population still remains at risk of HIV infection and all efforts responsible for 
bringing the magnitude down should continue unabated otherwise laxity in the 
intervention activities may result into a resurgence of the epidemic.

Key words: HIV infection, prevalence trends, incidence trends, declining trends, 
ANC sentinel surveillance, Kagera, Tanzania
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A b br e v ia t io n s

AIDS Acquired Immunodeficiency Syndrome
ANC Ante-natal clinic
CI Confidence interval
c SW Commercial Sex Worker
DRC Democratic Republic of Congo
ELISA Enzyme-Linked Immunoabsorbent Assay
GDP Gross Domestic Product
HIV Human Immunodeficiency Virus
IEC Information, Education and Communication
IMF International Monetary Fund
KARP Kagera AIDS Research Project
MCH Maternal and Child Health
NACP National AIDS Control Programme
PYAR Person-years at risk
SAREC Department for Research Cooperation at Sida
Sida Swedish International Development Cooperation Agency
STD Sexually Transmitted Disease
TANSWED Tanzania -  Sweden Bilateral HIV Research Programme
TBA Traditional Birth Attendant
UNAIDS United Nations Programme on AIDS
ver Voluntary Counselling and Testing
WB Western Blot test
WHO World Health Organization
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A d m in is t r a t iv e  d e f in it io n s

Region One of the twenty-five largest geographical and admini
strative areas of Tanzania. The chief executive of a region is 
the Regional Administrative Secretary (RAS)

District The largest sub-divisions of a region. The chief executive of a 
district is a District Administrative Secretary (DAS)

Division The largest subdivisions of a district. The chief administrator 
is the Divisional Secretary

Ward The largest sub-division of a division. The chief administrator 
is the Ward Secretary. The ward is sub-divided into streets in 
the urban areas and into villages in the rural areas

Village The largest subdivision of a ward in the rural setting. It is 
governed by a village chairperson with assistance of a village 
secretary

Ten-cell The smallest administrative unit consisting of a group of
unit about ten households and governed by a ten-cell leader who 

was answerable to the governing party. This system was 
functional before multiparty democracy in 1995, and it 
applied to both the urban and the rural settings

Kitongoji The smallest rural administrative unit currently in operation 
since 1995. It consists of a group of about 50-200 households 
and is governed by a ‘kitongoji’ chairperson. It replaced the 
ten cell unit system that was functional prior to implement
ation of multiparty democracy. The ‘kitongoji' chairperson is 
answerable to the government

Street The smallest urban administrative unit consisting of a group 
of about 25-150 households governed by a street chairperson. 
This unit also became functional after multiparty democracy 
and the chairperson is answerable to the government
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S c ie n t if ic  d e f in it io n s

Confidence 
interval (Cl)

A range of values for a variable of interest constructed so 
that this range has a specified probability of including the 
true value of the variable. The specified probability is 
called the confidence level and the end points of the con
fidence interval are called the confidence limits [1]

Cross- A study that examines the relationship between exposure
sectional and disease at the same point in time in a defined
study population [2]

Follow-up Observation over a period of time of an individual, group, 
or initially defined population whose appropriate charac
teristics have been assessed in order to observe changes in 
health status or health related variables [1]

Incidence rate The rate of new cases of disease occurring in a defined 
population within a specified period of time. The 
denominator is the population at risk of experiencing the 
event during this period, often expressed in person-time of 
follow-up [1]
A sampling scheme combining multi-stage with cluster 
sampling techniques for selecting a study population. The 
multistage scheme is carried out in stages using a hierar
chical structure of the population such as regions, districts 
and villages as the first, second and third stage units 
respectively. A list of the first-stage units is required to 
select a random sample of the second stage units and so on. 
The technique is most useful where population sampling 
frames are not available. The cluster-sampling scheme 
involves either selecting a random sample of members of 
one of the first, second or third stage units, or selecting the 
entire third stage unit for the study. The number of stages 
is not limited to three but could be two or more depending
on the size of the units [3]__________________________

Risk factor An aspect of personal behaviour or lifestyle, an environ
mental exposure, or inborn or inherited characteristic, 
which on the basis of epidemiological evidence, is known

_____________to be associated with health related conditions [1]________
Sentinel Collection of surveillance data relying on a pre-arranged
surveillance sample, specifically for HIV/AIDS it is a serological screen

ing of individuals at a designated site for either prevalence
_____________or incidence of HIV infection [4]____________________
Unlinked Testing of blood samples from designated populations
anonymous after identifiers are irreversibly removed [5]
screening

Multi-stage
cluster
sampling
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Introduction

In t r o d u c t io n  

The role of surveillance in disease control

Disease trends provide information about past, current and may help to 
predict future patterns of diseases. These are important for planning 
future health needs, and formulation of public health policy [6]. Estab
lishing the ongoing patterns of disease occurrence and to link with public 
health action is one of the main objectives of disease surveillance.

Surveillance of disease refers to the continued observation of all aspects of 
occurrence and spread of the disease that are necessary for its control. It 
entails the continued watchfulness over the distribution and trends of 
incidence and prevalence through the systematic collection, consoli
dation and evaluation of morbidity and mortality reports and other 
relevant data. Intrinsic in the concept is the regular dissemination of the 
basic results and interpretations to all who have contributed and to all 
others who need to know and take action. Adapted to public health, the 
definition does not include administration of prevention programmes, 
but does include an intended link with those programmes in order to 
provide ground for their evaluation [4].

Other objectives of surveillance include: (i) To study the natural history 
and epidemiology of disease. In time, this knowledge may lead to 
development of preventive and control measures [7]. Surveillance data 
can be used to measure the extent and spread of a disease in a population 
by establishing its incidence and prevalence and to describe its occur
rence by place and time and to describe the population at risk, the 
critical exposures and risk factors. Moreover it can be used to help define 
the natural history of disease and the spectrum of illness. Questions and 
hypothesis are usually generated by the analysis of surveillance data that 
can either be answered or tested by research, (ii) To provide information 
and baseline data. These are potentially useful in assessing prevention 
and control measures when they have been developed and implemented. 
Even if not of immediate use, archival records of disease activity can also 
have important uses (e.g. historical surveillance data were used to develop 
models for predicting the effectiveness of proposed policies for the 
eradication of measles and poliomyelitis) [7].

Communicable diseases were the first to be put under surveillance. How
ever in recent years surveillance has also been applied to a wide variety of 
other conditions including: cancer, injuries, behavioural risk factors, 
health practices, birth defects, environmental hazards, growth develop
ment and nutritional status, abortions and other pregnancy outcomes 
and occupational safety. Among the communicable diseases, HIV/AIDS 
is no exception.
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The HIV/AIDS Epidemic

Acquired Immunodeficiency Syndrome (AIDS) is a result of destruction 
of CD4+ T lymphocytes by the human immunodeficiency virus (HIV) 
manifested as diseases associated with opportunistic infections and 
malignancies. Infections are usually caused by viral, bacterial, or parasitic, 
organisms normally present but do not cause disease unless the immune 
system is damaged [8]. Two types of HIV have been demonstrated, HIV- 
1 which occurs world-wide [9,10] and HIV-2 which occurs primarily in 
West Africa [11]. Several genetic subtypes of the major (M) group of 
HIV-1 designated A-K have been described, their distribution differs in 
different parts of the world. Most HIV-1 isolated in Europe and the US 
belong to subtype B, whereas multiple viral subtypes have been found in 
African countries [12]. HIV-1 is responsible for a more virulent disease/ 
epidemic compared to HIV-2 [13]. Clinically, the disease was first des
cribed in the US in 1981 [10,14]. However, HIV infection probably 
began to spread extensively during the mid to late 1970s in America and 
Western Europe, as well as in parts of Africa [10]. WHO/UNAIDS 
estimated that by the end of December 2000, the global cumulative total 
number of AIDS deaths since the beginning of the epidemic was 21.8 
million people, and a total of 36.1 million adults and children were 
living with HIV/AIDS. Seventy percent of the latter, were in Sub- 
Saharan Africa [15]. Due to the long incubation period of the disease, 
monitoring of AIDS cases for disease prevention purposes would reflect 
infections that occurred 5 to more than 10 years ago. To serve a variety 
of public health functions, the number of new cases (HIV infected) in a 
given population within a specified time period could be the best suitable 
measure of disease frequency.

Laboratory diagnosis of HIV infection

Laboratory diagnosis of HIV infection is mostly based on the demon
stration of specific antibodies in plasma or serum [16]. Various 
serological methods have been applied for demonstration of HIV 
antibodies. Enzyme-linked immunosorbent assay (ELISA) is the method 
commonly used for screening. There are many commercially available 
ELISAs. These assays are not completely specific and therefore additional 
(supplemental) testing has to be done in order to confirm a positive 
result obtained by ELISA. The most commonly used confirmatory 
method is Western blot (WB) (immunoblot). The confirmatory WB 
method requires a well equipped laboratory, experienced staff and is 
expensive. Therefore, alternative confirmatory strategies based on the use 
of two different ELISAs have been adopted in many laboratories with 
limited resources especially in Africa [17].
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Assessing HIV infection levels and trends

The UNAIDS recommends that every country needs to have in place an 
effective and efficient system of HIV surveillance. The overall aim of 
such surveillance should be to provide data to guide and target inter
vention activities. The specific objectives should be: (i) To establish the 
presence or absence of infection in countries or regions where the epi
demic has not yet commenced. This could be feasible by monitoring the 
infection among high-risk groups, which include: Commercial Sex 
Workers (CSW), Sexually Transmitted Diseases (STD) patients or in
jecting drug users. These groups indicate the entry of infection in a 
country or region early in time, (ii) To measure the current level of 
infection and monitor its trends (in terms of prevalence or incidence by 
age and sex) in the general population and describe the associated socio
demographic features including risk factors, (iii) To make projections of 
future numbers of infections and AIDS cases, (iv) To measure the health 
burden of the epidemic in terms of morbidity and mortality, (v) To 
assess the impact of HIV control measures on the epidemic [18,19].

In addressing the first two objectives, the approaches proposed include 
the following: Sentinel surveillance, cross-sectional surveys in the general 
or specific population subgroups, incidence studies and methods based 
on AIDS case reports.

The United Republic of Tanzania

A general description
The United Republic of Tanzania is located on the East coast of Africa 
bordering Kenya in the North and Mozambique in the South (Figure 1). 
It has a total area of 945,087 sq km of which 886,037 is land and the rest 
covered by water. The climate varies with altitude, ranging from tropical 
in Zanzibar and the coastal plains to semi-temperate in the highlands. 
The official languages are Swahili and English, though other tribal 
languages are widely spoken. The dominant religions include Christi
anity 45%, Islam 35% and indigenous beliefs 20%. In Zanzibar and 
Pemba 99% are Moslems. Though Dar es Salaam used to be both the 
commercial and administrative capital, the administrative functions are 
gradually being transferred to Dodoma [20].

Recent history and economy
Tanganyika became a German colony in 1884, and was later incorpo
rated into German East Africa, which also included present-day Rwanda 
and Burundi. In 1918, at the end of the First World War, the German
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forces in the area surrendered and Tanganyika was placed under a League 
of Nations mandate, with the United Kingdom as the administering 
power. Tanganyika became independent, within the Commonwealth, on 
the 9th of December 1961 and on the 9th of December 1962; Tanganyika 
became a republic, with Julius Nyerere as the country’s first president. In 
April 1964, Tanganyika united with Zanzibar creating the United 
Republic of Tanzania. Nyerere was re-elected President in 1965, 1970, 
1975 and 1980. President Nyerere retired in November 1985, and was 
succeeded by Ali Hassan Mwinyi. One party rule came to an end in 
1995 with the first multi-party democratic elections. However the all 
time party has continued to win and hence provide its leader as 
Tanzania’s president since 1995. Benjamin Mkapa now enters his second 
term of office following his victory in the most recent elections held in 
October 2000 [21]. Administratively the country is divided into 20 
regions in Tanzania mainland and 5 in Zanzibar Island.

Bukoba

Kagera

Arusha«

Tanzania
Dodoma •

Par es Salaam

Songea
200 kms

Figure 1. M ap o f  Tanzania: Geographical location and study area.

Tanzania is one of the poorest countries in the world. Its economy is 
heavily dependent of peasant agriculture, which accounts for half of the 
gross domestic product (GDP). Agriculture provides 85% of the exports 
and employs 70% of the workforce. Topography and climatic conditions 
however limit cultivated crops to only 4% of the land area. In 1995, 
according to estimates by the World Bank, mainland Tanzania's gross 
national product (GNP), measured at an average of 1993-95 prices, was 
US $3,703million, equivalent to $120 per head [22].
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Population
The country’s population is estimated to be 35,306,126 (Year 2000 
estimates) projected from the 1988 population census at a growth rate of 
2.6% [23]. These estimates take into account the effects of excess 
mortality due to AIDS which has resulted into lower life expectancy, 
higher infant mortality, an increase in the overall death rate and lower 
population growth rates. This has had an effect on the population 
structure. Table 1 shows the population structure and the male to female 
sex ratio.

Table 1. Tanzania: Population structure and M:F sex ratio.

Age
Years

Percent
Population

Male Female M:F 
sex ratio

0-14 45% 7,970,453 7,883,442 1.01:1
15-64 52% 9,110,501 9,325,726 0.98:1
65+ 3% 463,889 552,115 0.84:1
Total 100% 17,544,843 17,761,283 0.99:1

The sex ratio varies as the proportion of women increases with age. The 
infant mortality rate is 80.9 per 1000 live births, while the total fertility 
rate is 5.5 children per woman. Life expectancy at birth is 52.3 years 
being 51.2 for males and 53.2 for females. The literacy rate, defined as 
individuals aged 15 years and above who can read and write Swahili, 
English or Arabic is 67.8%, being higher among males at 79.4% than 
females at 56.8% [23].

Health care delivery
The State operates the regional and most consultant hospitals, health 
centres and most rural dispensaries while private and missionary hospitals 
provide the rest of the care. In 1980 privately owned medical facilities 
were nationalized. However, private practice has been reintroduced in 
recent years. In 1984 Tanzania had 1,547 physicians and 9,711 
midwives. In that year there were 149 hospitals and 239 health centres, 
with a total of 7,489 beds; by 1990 there were 173 hospitals and 276 
health centres. According to the International Monetary Fund, in 1993 
there was one physician for every 20,611 people, and one hospital bed 
per 1,044 people. O f the total gross domestic product (GDP) for the 
financial year 1996/97, 4.8% was spent on health care [24]. The top ten 
causes of hospital admission in Tanzania for 1999 included malaria, 
respiratory and intestinal infections, HIV/AIDS, anemia, malnutrition 
and accidents/injuries.
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AIDS epidemic in Tanzania

AIDS cases
The first AIDS cases in Tanzania were reported in 1983 from the Kagera 
region in the North-Western part of the country. Between 1st January 
and 31st December 1999, a total of 8,850 cases were reported to the 
Tanzanian NACP from the 20 regions of Tanzania mainland resulting to 
a cumulative total of 118,713 cases since 1983. The age and sex 
distribution of cases for the period of January through December 1999 is 
summarized in Figure 2.

Number of cases

■  Female 

"’H  M ale......

L t^ l I I i ■
0-4 5-9 10-14 15-19 20-24 25-29 30-34 35 -39 40-44 45-49 50-54 55-59 60-64 65+ Age not known

Age groups (in years)

Figure 2. Age and sex distribution of reported AIDS cases January-December 
1999 (Source HIV/AIDS/STD surveillance, report No 14 NACP-MOH 2000 
[25]).

Most of the reported AIDS cases (83%) fall in the age group 20-49 years 
with peaks in the age group 25-29 years for females and 30-34 years for 
males. This pattern is consistent with females acquiring infection at an 
earlier age compared to males, assuming a similar incubation period for 
both sexes. The predominant mode of acquiring infection for the 
reported AIDS cases (1999) was heterosexual 82.7% followed by mother 
to child 5.6% and blood transfusion 1.1%, the mode was not specified 
for 10.6% of the reported cases. The NACP estimates that only 1 out of 
5 AIDS cases are reported due to underutilization of health services, 
underreporting and delays in reporting [25]. There are also differences in 
reporting among regions some being more efficient than others. Regions 
with high case rates are those with fairly complete and regular recording
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and reporting. For example one region (Mbeya) which reports AIDS 
cases to the NACP fairly regularly and consistently, appears to have the 
highest case rate compared to other regions. Although it is one of the 
hard hit regions in the country, perhaps it wouldn’t have ranked highest 
if reporting was regular and consistent in all regions. Lindi had the 
second highest AIDS case rate in 1999 while Dar es Salaam ranked 
second last. Contrary to this observation, Dar es Salaam had the highest 
prevalence of HIV infection among male and female blood donors in 
1999 while Lindi had the lowest prevalence [25].

H IV  Seroprevalence
Sentinel surveillance: Antenatal Clinic Attendees

Sentinel surveillance based on antenatal clinic attendees, was initiated in 
1990 when 24 sites were established in 11 of the 20 regions in mainland 
Tanzania. Pregnant women attending the antenatal clinic for the first 
time for that particular pregnancy constitute the surveillance population. 
Routine samples collected for other investigations, for example syphilis 
screening, are subjected to unlinked anonymous HIV screening using 
ELISA antibody detection tests. During 1999, reports were obtained 
from 17 sentinel surveillance sites. Table 2 shows prevalence of HIV 
infection from selected sentinel sites in the country.

The sites presented in this table are those with trend data. For regions 
with more than three sites, only three from various geographical 
locations are presented. Most sites showed a stable prevalence except for 
the Bukoba urban site, which indicated a significant decreasing trend.

Data from six sites in three regions namely Mbeya, Kilimanjaro and 
Kagera were broken down by age. The Kyela sentinel site in Mbeya 
region showed a persistently high prevalence regardless of age group 
category. For the Moshi rural site, age specific HIV prevalence seems to 
have increased from 4% in 1997 to 20% in 1998 and 1999 particularly 
in the 14-24 years age group (p=0.003). On the contrary the Bukoba 
urban site showed a gradual decline in the prevalence of HIV infection 
especially in the 14-24 years age group. Prevalence in the age group 35 
years and above was generally lower than other age groups in all sites 
except for the Kyela site (Mbeya), which showed an exceptionally high 
prevalence. Data from some specific ANC sites located in remote rural 
villages in Arusha region have indicated a prevalence of 0.3% (N=733) in 
1995/6 and 0.4% (N=467) in 1999 indicating that there are some areas 
in the country which are still fairly unaffected [25]. They require HIV 
prevention programmes aimed at preventing escalation of the epidemic.
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Table 2. Prevalence of HIV-1 infection among antenatal clinic attendees from 
selected sentinel sites Tanzania mainland 1992 to 1999. (Adapted from 
HIV/AIDS/STD surveillance, report No 14 NACP-MOH 2000 [25]).

1992 1993 1994 1995 1996 1997 1998 1999
Dar es Salaam

Kasorobo -  
Temeke

- 15.3 - 7.3 - - - 15.3

Mbeya region 15.4 15.9 20.3 18.6 17.4 18.2 15.4 16.8(all sites)
Mbeya rural 11.1 12.1 20.4 14.2 14.5 15.6 12.3 13.7
Mbeya urban 19.3 17.7 19.8 20.7 18.5 19.6 17.3 18.0
Kyela 26.2 27.5 21.6 33.3 25.9 25.0 24.0 29.5

Rukwa
Namanyere 11.3 8.3 19.1 11.2 11.2(rural)
Sumbawanga 12.0 23.3 31.3 22.2 21.5(urban)

Ruvuma
Songea (urban) 9.7 16.1 15.7 14.2 11.2
Namtumbo
(rural) 3.5 6.7 3.2 5.6 - 4.1 - -

Kilimanjaro
Umbwe (Moshi 6.4 9.1 10.6 20.0 19.2rural)

Kagera
Bukoba urban 16.1 13.7 7.0

Data from blood donors as a sentinel population

Since 1990, all hospitals that provide blood transfusion services in the 
country screen blood before this service is rendered. Prior to 1990 
screening was only limited to regional and referral hospitals. From 
January to December 1999, data was available from a total of 119,114 
persons who donated blood during that year. O f these 82% were males, 
17% were females and in 1%, the sex of the donor was not specified. The 
majority (99.0%) were relatives of patients, 0.9% were institutional 
donors and 0.1% were paid donors. The overall prevalence of infection 
among blood donors for 1999 was 9.4% (95% CI=9.2,9.6). However 
prevalence varied by donor category: 9.4% for patient-relatives donors, 
13.3% for institutional donors, and 13.4% for paid donors. For the 
overall country sample, differences in prevalence within donor categories 
other than relatives, may not make a difference due to the dilutional 
effect of large numbers of patient-relatives donors. Regarding sex specific 
estimates, prevalence was significantly higher among females 12.6% 
compared to males 8.7% (p=0.001) [25]. Figure 3 shows age and sex- 
specific prevalence of HIV infection among blood donors from 1996 to 
1999.
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Figure 3. Age and sex-specific prevalence of HIV-1 infection among blood 
donors from 1996 to 1999. (Adapted from HIV/AIDS/STD surveillance, 
report No 14 NACP-MOH 2000 [23]).

Prevalence among females in the age group 14-24 years which was 
originally higher than other age groups in 1996, increased at a lower pace 
in comparison to other age groups eventually ending up being the lowest 
age specific prevalence among females in 1999 (see Figure 3). Although 
there has been an increasing trend among males in all age groups, the 14- 
24 year age group, has remained with the lowest prevalence over the 
years. Generally, data from the blood donor population has indicated a 
rising prevalence for both sexes during the past eight years [26].

Prevalent HIV type and subtypes

Since HIV types and subtypes may influence trends, it may be important 
to know the circulating types and subtypes in Tanzania. So far, HIV-1 
has been responsible for the epidemic in Tanzania and no case of HIV-2 
has been reported nationwide. Subtyping of 101 HIV-1 positive samples 
from asymptomatic pregnant women attending an antenatal clinic in 
Dar es Salaam, indicated the following: 47% were subtype A, 30% were 
subtype C, 20% were subtype D, and 3% were indeterminate [27]. A 
study intended to shed light on the subtypes present in Kagera is not yet 
finalized. Although the epidemic in Tanzania may not be related to that
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of Uganda, a study on subtypes carried out in neighbouring Uganda 
showed the following subtypes: A 57.4%, D 42.1%, and C 0.5% [28].

Study area

Kagera region
Kagera is one of the twenty regions of mainland Tanzania. It has a total 
of approximately 40,838 sq kilometres (km2) of which 28,953 km2 is land 
and 11,885 km2 is covered by water bodies -  lakes and rivers (Lakes 
Victoria, Ikimba, Burigi and Rwanjana. Kagera river and its two big 
tributaries of Ngono and Mwisa). The region is the 14th largest in the 
country and is 4.3% of the total 945,087 km2 area of Tanzania. It 
borders Uganda to the North, Lake Victoria to the East, Rwanda and 
Burundi to the West. To the South, Kagera joins the rest of the 
Tanzanian regions of Mwanza, Shinyanga and Kigoma [29]. The region 
has a total population of 1,849,965 projected from the 1988 population 
census, [30] which was 1,313,643, at an annual growth rate of 2.7% [31]. 
The average family size is 5.6 people and the male to female ratio is 
1:1.2. Table 3 shows the population distribution of Kagera region by the 
constituent districts.

Table 3. Population distribution of Kagera region by districts.

Census

1978 1988

Percent
annual
growth

Population 
projection 
for 2000

Bukoba Urban 36,914 46,509 2.4 62,699
Bukoba Rural 296,462 340,802 1.5 411,790
Muleba 217,493 273,344 2.3 361,679
Karagwe 185,013 284,135 4.2 484,331
Biharamulo 165,580 209,308 2.3 276,121
Ngara 107,917 159,545 3.9 253,345
Total 1,009,379 1,313,643 2.7 1,849,965

From time to time, political and ethnic conflicts in neighbouring 
countries -  Rwanda, Burundi and the Democratic Republic of Congo 
(DRC) create an influx of refugees to the region. As such in 1994, Ngara 
district hosted over 500,000 refugees from Rwanda and Burundi while 
Karagwe had about 200,000 refugees during the same year. This may 
have had an increase on the total estimated population of Kagera by 
about 700,000 population [32], However, by 1997 most of the refugees 
had returned to their respective countries and their refugee camps closed. 
Most refugees from the DRC are hosted by Kigoma region.

Administratively, the region is divided into six districts as indicated 
earlier and these are further subdivided into divisions and divisions into

- 10 -
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wards. In the urban area -  Bukoba town, the wards are further 
subdivided into ‘streets’, the administrative structure that replaced the 
‘ten cell unit’ formerly in place before the multiparty democracy came 
into place in 1995. For the rural setting, the wards are further subdivided 
into villages and villages into ‘kitongoji’. Similar to the town setting, 
‘kitongoji’ replaced the ‘ten cell unit’ after introduction of multiparty 
democracy. The ‘ten cell’ system was developed by the only political 
party during the one party state and is therefore highly associated with 
that party. Transition to multiparty democracy led to the formation of 
the ‘kitongoji’ structure which is directly under the government and is 
not affiliated to any political party. A ‘street’ may consist of 25-150 
households while a ‘kitongoji’ may have 50-200 households.

A rural village in Kagera

Intervention activities in the area
The advent of the AIDS epidemic in Kagera region in 1983, prompted a 
variety of responses by communities, the government and non
governmental organizations within and outside the region to try and 
cope with its social, economic and health effects. At national level, AIDS 
was recognized as a formidable problem and henceforth a task force was 
formed in 1985. This task force was later named as the Technical 
advisory committee on AIDS. This committee consisted of mainly health 
care professionals. It assumed an advisory role to the government and 
was instrumental in the formation of the NACP in 1988. This 
programme is responsible for the control of the epidemic through 
surveillance, feedback, supervision and coordination at regional and 
district levels through regional and district AIDS coordinators. Sur

- 11 -
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veillance of the epidemic continues to be conducted by notification of 
AIDS cases, monitoring of HIV infection through antenatal clinic 
attendees and blood donors as sentinel populations.

In Kagera region, the earliest organized activities aimed at controlling the 
AIDS epidemic were initiated as early as 1987. By 1993 there were over 
13 governmental and non-governmental organizations providing 
interventions in various parts of the region. The nature of activities, the 
methods used, the target population and coverage have varied from one 
organization to the other. Strengthening of the laboratory at the Bukoba 
regional hospital during the 1987 cross-sectional study enabled the 
screening of blood for transfusion, a service that has continued since. The 
following are other intervention activities implemented in the Kagera 
region starting in 1989. Details of some of these activities are available in 
the appendix.

• Information, education and communication.
• Promotion of condom use and distribution.
• Spiritual and moral strengthening.
• Community development activities for the youth, school and college 

leavers including vocational and home craft training.
• Establishment of income generating activities e.g. tailoring and carpentry.
• Material assistance to schools, including construction and renovation of 

schools.
• Pit latrine construction at schools and homes.
• Provision of secondary school scholarships.
• Material support to orphans.
• Provision of food, blankets, beddings and uniforms.
• Agricultural promotion including provision of fertilizers and control of 

weevils.
• Training of traditional birth attendants (TBAs) and providing them with 

a regular supply of delivery kits.
• Immunization against common communicable diseases.
• Counselling of patients and people living with AIDS including home 

based care.
• Improving of curative services by provision of diagnosis and treatment 

facilities.
• Strengthening of laboratory diagnostic and blood transfusion screening 

services.
• Continuing education for health care personnel and other health staff on 

various diseases including diagnosis and treatment of STDs.

- 12 -
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The target populations included in and out of school children, teachers 
and their supporting staff, post primary and secondary school students, 
orphaned children and their families, patients and their relatives and the 
general population. Others included: fishermen, bar, guest house and 
hotel workers, health care workers and other health related personnel e.g. 
TBAs. In about one third of the organizations, their activities covered the 
whole region while the rest covered one or several districts mainly 
Bukoba urban, Bukoba Rural and Muleba [33,34].

The NACP provides guiding principles for interventions and control of 
HIV/AIDS in the country [33]. The following is a summary such 
guidelines:

• Response to the HIV/AIDS epidemic should be guided by multi
sectoral collaboration and active community participation.

• Guarantee of basic human rights and protection of all persons 
irrespective of age, sex, race, political orientation or religion.

• Responsibility for one’s health rests squarely with every individual 
within the family.

• Transmission of HIV is preventable through change in individual 
behaviour.

• Communities have a right to correct information on HIV/AIDS and 
appropriate protection against HIV infection.

• Cultural norms, values, and practices play an integral role in all 
education, prevention and care programmes.

Interventions through IEC

- 13 -
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A im s 

Background to the Kagera AIDS Research Project

The Kagera AIDS Research Project (KARP) is one of the components of 
the bilateral collaborative research project between Tanzania and Sweden 
(TANSWED HIV Programme) initiated in 1986 originally called the 
HIV Bilateral programme. This collaboration has involved various 
disciplines drawn from various institutions both in Tanzania and in 
Sweden after having developed the understanding that the problem of 
AIDS cannot be investigated/solved from a single perspective alone. The 
programme has been made possible by long term technical, material and 
financial support from Sida/SAREC and the Tanzanian Government. 
The original aim of the collaboration was to investigate the HIV/AIDS 
problem in Tanzania and to strengthen the research capacity of the 
Tanzanian participating institutions. Specifically for KARP, at inception 
the major aim of the project was to investigate the epidemiology, 
dynamics and spread of HIV infection in the region in order to arrive at 
appropriate entry points for intervention. Following a regional cross- 
sectional study in 1987, subsequent project activities have been deve
loped over time, results from previous studies influencing further 
planning. This has resulted into a series of population-based epidemiol
ogical and socio-anthropological studies enabling, among other things, 
the monitoring of trends in the study area. The project has so far 
collected and analysed a large amount of data aimed at addressing a series 
of objectives developed at each study phase. Findings from the project 
have been disseminated through various avenues including conferences, 
seminars and publications [33,34,36-51].

Inter-disciplinary co-operation as well as collaboration between the 
biomedical and applied sciences has from the beginning, been a basic 
trait in the project. The multiplicity in methodology on different levels 
has been emphasized both in methods of data collection and analysis. 
This strategy has been based on a joint venture between the disciplines of 
epidemiology, sociology, linguistics, clinical medicine and microbiology/ 
immunology. Research capacity building/strengthening at various levels 
has also been a major component of the project. Apart from participation 
in research training courses and full research/academic training pro
grammes, this component also included on the job training of partici
pating scientists and other health care professionals. Strengthening of the 
research infrastructure of the involved departments on the Tanzanian 
side has been a prerequisite for the success and sustainability of the 
training component. Aiming at creating a critical mass of scientists who 
could undertake research activities in various fields, the project has 
conducted a number of research methodology training workshops at the 
Tanzanian institution. As part of feedback at regional level, the project 
has been working closely with the Kagera regional health administration.

- 14 -
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Workshops and general meetings have been organized from time to time 
as a means for dissemination of research results to the policy makers and 
the general population [33,52].

At the study population level, the service and feedback component 
activities included IEC with distribution of AIDS educational materials 
and condoms, as well as provision of treatment for patients with syphilis 
and their sexual partners. Pre- and post-test counselling was done in 
connection with return of HIV test results to the studied population 
[36]. As a felt need by the Kagera authorities that institutions and NGOs 
providing interventions should be equipped with intervention evaluation 
skills, a workshop on intervention evaluation methods was conducted in 
Kagera in 1999 [53].

Main aim

The overall aim of the thesis was to describe the Kagera HIV/AIDS
epidemic in terms of magnitude and trends and to investigate factors
associated with these trends. The lessons learnt could have applications
or implications in the control of the HIV epidemic.

Specific objectives

Specifically the thesis addressed the following:

• To describe HIV infection trends and the associated factors in 
the general population (Paper I&II).

• To determine the magnitude of HIV infection among a specific 
population group: hospitalized patients (Paper III).

• To assess the usefulness of sentinel surveillance in single point 
estimation of prevalence in the general population (Paper IV).

• To assess the usefulness of sentinel surveillance in monitoring 
trends in the prevalence of HIV infection in the general 
population utilising antenatal clinic attendees as a sentinel 
population (Paper V).

• To evaluate the HIV testing strategy used in describing the trend 
studies (Paper VI).

The objectives of this thesis and of the Kagera AIDS Research Project as 
a whole, address priority areas of research as stipulated in the Ist, IInd and 
IIIrd Medium Term Plans of the Tanzanian National AIDS Control 
Programme, Ministry of Health [35,54].
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M aterials a n d  m e t h o d s

Project design

The 1987 region wide cross-sectional study was the point of departure 
for subsequent monitoring of trends. Based on the findings of this study, 
the region was classified into presumed areas of high, medium and low 
prevalence of HIV infection represented by Bukoba urban, Muleba and 
Karagwe districts respectively. Figure 4 shows the general study layout 
indicating the component studies performed in each of the three areas in 
order to address the objectives of this thesis.

Population site

High
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Bukoba urban 
district IH

ANC
S en tin e l
surveill.

ANC
S en tin e l
surveill^

ANC
S en tin e l
surveill
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/' ' ^  
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o f  te s t in g
stra tegy

Medium
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Muleba district
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Karagwe district

rib«iH M M 
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Years 1987 88 89 90 91 92 93 94 95 96 97 98 99 2000

B  General population survey i l ly  Incidence study follow-up period Q  Hospital population

Figure 4. General study layout.
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The thesis is based on the following characteristics of the constituent 
papers as indicated in Table 4.

Table 4. Characteristics of the constituent papers on which the thesis is based.

Problem area Study design Study population Study period
Relevant
papers

Trends in the 
general popula
tion and associ
ated factors

Cross-sectional
studies

Adults aged 15-54 years obtained by 
probability sampling methods 
Bukoba urban 553,653,1276 
Muleba 538, 1728, 1639 
Karagwe 670, 1451

1987, 93, 96 
1987, 96, 99 
1987, 99

I, II

Incidence studies Bukoba urban
222 individuals, 337 PYAR
238 individuals, 773 PYAR

Muleba,
1094 individuals, 2069 PYAR 
1185 individuals, 4809 PYAR

1987-89
1993-96

1987-89
1996-99/00

I,II

Estimates in 
specific popula
tions

Cross-sectional study 1422 consecutive hospital 
admissions at the Bukoba urban 
regional hospital

1992 III

Sentinel sur
veillance:
(1) Single point 

estimation

Cross-sectional study

Sentinel surveillance: 
ANC attendees and 
blood donor 
populations

553 adults aged 15-54 years in 
Bukoba urban obtained by 
probability sampling methods

1292 antenatal clinic attendees, and 
454 blood donors recruited at the 
Bukoba urban regional hospital

1987

1990

IV

(2) Monitoring 
trends

Cross-sectional
studies

Adults aged 15-54 years obtained by 
probability sampling methods 
Bukoba urban 553,653,1276 1987, 93, 96

V

Sentinel surveillance 
of ANC attendees at 
the Bukoba urban 
regional hospital

1292, 2816, 2893 antenatal clinic 
attendees recruited at the Bukoba 
urban regional hospital

1990, 93, 96

Evaluation of the 
testing strategy

Application of a 
specific HIV testing 
strategy on cross- 
sectional samples

1558 samples from a Bukoba urban 
cross-sectional survey

1996 VI
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General population studies

Cross-sectional studies
The purpose of the cross-sectional studies was to obtain representative 
samples from the general population in estimating the prevalence of HIV 
infection. In order to obtain representative samples in the 1987 region 
wide study, Kagera region was divided into four study zones. These zones 
were formed on the basis of presumed differing HIV infection rates 
within the region. They consisted of (i) Bukoba urban district, (ii) 
Bukoba rural and Muleba districts, (iii) Karagwe district and (iv) Ngara 
and Biharamulo districts. A multistage cluster-sampling scheme was 
adopted in which a list of all administrative wards in each zone was made 
as first stage units, and one third of them were randomly selected for the 
study using a table of random numbers. This proportion of one third of 
zone wards was taken to provide a high probability of having every 
district well represented in the study sample without having the need to 
study all wards in the district. The list of wards in Kagera was obtained 
from the statistical office in Bukoba town. For each selected ward, a list 
of villages with their respective populations was obtained for the second 
stage units and 60 ten-cell units or ten-household clusters were selected 
from the villages of a zone using the corresponding cumulative popula
tion so that the number of clusters obtained from a village was propor
tional to its size.

Findings from the 1987 regional survey varied between the zones as 
predicted. Bukoba urban district having the highest prevalence at 24.2% 
followed by Bukoba rural and Muleba districts at 10.0% prevalence, 
Karagwe district at 4.5% prevalence, Ngara and Biharamulo having the 
lowest prevalence at 0.6% [38].

For subsequent monitoring of trends of HIV infection in the region, the 
first three zones were selected for this purpose. They were then classified 
into: (i) High prevalence area -  Bukoba urban district, (ii) Medium 
prevalence area -  Bukoba rural and Muleba districts and (iii) Low 
prevalence area -  Karagwe district. These areas were thought to be 
representative of varying levels of HIV infection in the region. Based on 
these levels of HIV infection, it was possible to investigate and describe 
HIV infection trends, taking the 1987 results as the baseline.

Subsequent cross-sectional, incidence, hospital based and sentinel 
surveillance studies were then carried out specifically in Bukoba urban 
district, Muleba district and Karagwe district as representative of the 
three geographical areas established after the 1987 study.

Specifically, cross-sectional studies were carried out in Bukoba urban 
district in 1987, 1993 and 1996. In Muleba district in 1987, 1996 and 
1999 while in Karagwe district they were carried out in 1987 and 1999. 
The 1987 region-wide study that formed the baseline for the subsequent
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studies was initiated in August 1987 and lasted for eight months. The 
study consisted of two population groups one of children 0-14 years and 
the other of adults aged 15-54 years. House to house visits were then 
made to collect the required information from the study population. 
New samples of individuals aged 15-54 years formed the study 
population in subsequent studies. This thesis covers only the adult 
population.

Field organization

Sampling procedures 
For all the subsequent population-based cross-sectional studies, the 
sampling procedure adopted during the 1987 cross sectional study was 
used, i.e. a multistage cluster sampling technique. Three divisions were 
selected from the respective district and for each division two wards were 
randomly selected. For each selected ward, a number of clusters 
originally ‘ten cell’ units and later ‘kitongoji in the rural area, and ‘streets’ 
in the urban setting were selected with probability proportional to ward 
size. All the households in the selected ‘kitongoji were eligible for the 
study.

Data collection procedures 
The study team consisted of researchers and field assistants co-ordinated 
and supervised by a medical doctor from the regional hospital. The field 
assistants were selected from the local institutions (mainly the district or 
regional hospital) taking into account their knowledge of the local 
language and customs, previous experience in treatment and caring of 
patients and familiarity with venepuncture techniques. These require
ments resulted into the data collection team of ten research assistants 
consisting of two medical assistants, two laboratory technicians and six 
nurses together forming five pairs of one male and one female each. 
Supporting staff for the data collection team included two drivers and 
sometimes a cook. Additional field assistants were provided and others 
replaced during the study period depending on the need. Field assistants 
were given intensive training in interview and counselling techniques. 
Training involved lectures, discussions, demonstrations and role plays. 
Pre-tests for the respective research instruments were done and the 
necessary amendments made. Training for research assistants was 
repeated when new phases of the study began, both to refresh their 
memories and to cater for the newly recruited staff.

The study instruments were translated into the Kiswahili language to 
facilitate communication during interviews between the study individuals 
and the field workers and to ease data processing by the researchers.
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In the conduct of these studies a great deal of support and collaboration 
were obtained from formal and informal leaders at all levels. The purpose 
of new phases of the study were explained to the regional leaders so as to 
keep them informed of the progress of the studies and also to solicit 
continued support from them. Following written permission from the 
regional administrators and from other relevant levels in the region, the 
study team members subsequently introduced themselves to ward and 
village leaders who made arrangements for them to make house to house 
visits of the sampled population. At household level, a list of all residents 
was obtained and eligible individuals determined. From the list of 
eligible individuals in each household, one individual aged between 15- 
54 years was randomly selected using ballot papers. Each selected 
individual was asked to give informed consent for an interview, parti
cipation in the subsequent follow-up studies and a blood test following 
pre-test counselling. For the interview, a questionnaire on socio
demographic and HIV behavioural information was administered and 
for the blood test, a blood sample was collected from each consenting 
individual and tested for HIV-1 antibodies. Each interview was sex- 
matched so that a female interviewee was interviewed by a female field 
assistant and a male interviewee by a male field assistants in order to 
increase compliance and validity of the responses. Test results (HIV 
infection and syphilis test results) were returned to individual study 
population members who wished to have their results but only after post
test counselling. Individual HIV test results for the 1987 study were not 
returned to the studied population because counselling services were not 
sufficiently developed at the time to cope with the amount of pre-test 
and post-test counselling needed to cover all the study subjects. In 
addition there was no clear policy guidelines regarding HIV testing at the 
time [36].

Interviewing in privacy
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A detailed demographic address was recorded for the studied individuals 
to aid subsequent follow-up. In addition each respondent was issued with 
a card bearing the name and study number of the individual plus the 
name of the field assistant to ease returning of results and subsequent 
follow-up. The interviewer collecting information from the study 
participant was the one responsible for returning the results to the same 
individual.

Incidence studies
Individuals who turned out to be sero negative during the cross-sectional 
studies formed the population at risk for follow-up and for yielding new 
cases. Individuals recruited during the 1987 baseline study were followed 
up in 1989 for the entire region thereby yielding baseline incidence data 
for the whole region. The population studied in 1993 in Bukoba urban 
district was followed up in 1996 and that studied in Muleba district in 
1996 was followed up in 1999/2000. Using addresses developed during 
the cross-sectional studies, house-to-house visits were made to every adult 
member recruited during the preceding cross-sectional study. Following 
informed consent a questionnaire was then administered and a blood 
sample taken after pre-test counselling. Test results were returned back to 
the study population after post-test counselling. Confidentiality was 
strictly observed at all stages of the study. To minimize the risk of 
stigmatization of the HIV positive individuals in the community, all 
adult members of the prevalence study were visited and studied regardless 
of their HIV status. Information collected during the incidence study 
was linked to that of the cross-sectional studies to estimate the number of 
person-years of follow-up as the denominator and the number of new 
cases as the numerator.

Hospital based study

The hospital based study enabled the estimation of HIV infection 
prevalence in a patient population which was considered to be at a higher 
risk than the general population. This study was conducted between 
January and March 1992 at the Bukoba urban regional hospital. The 
main aim of this study was to determine the prevalence of HIV infection 
in a population of hospitalized patients, assess the possible implications 
of AIDS on health care delivery, as well as those of HIV testing on 
clinical suspicion of AIDS. Consecutive admissions were recruited into 
the study, and after the admitting physician had examined the patients, a 
questionnaire was administered to consenting individuals and a blood 
sample drawn as part of investigation. One portion of the blood sample 
was used to aid clinical diagnosis while the other was tested anonymously 
using two ELISA systems. The questionnaire, which was administered by
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a nurse trained for this purpose, was used to specify demographic 
characteristics, hospital ward of admission and the diagnosis of the study 
subject.

Sentinel surveillance studies

Although repeat population-based cross-sectional studies are good for 
monitoring trends of HIV infection in the general population, they are 
time consuming and expensive. For this reason, monitoring by use of 
sentinel populations was suggested as a cheaper and more convenient 
way to achieve this end [55-57]. Despite the suggestion, little was known 
about how data from these populations compare with those from the 
general population obtained through probability sampling methods. To 
address this question, sentinel surveillance studies were carried out in 
Kagera in conjunction with prevalence studies. Two sentinel populations 
were used at the beginning of these studies in Bukoba urban district - 
pregnant women attending antenatal clinic and blood donors. Antenatal 
women represent well the sexually active population in the community, 
as compared to blood donors who may be screened for high risk factors 
and therefore represent a rather skewed population [58,59]. Although 
results from the single point comparison study pointed to blood donors 
as a population closely representing the general population estimates, 
small sample sizes among blood donors may have been responsible for 
this conclusion [42]. As a result of these inconclusive observations, blood 
donors were excluded in the subsequent studies after that of 1990. The 
studies were done at the Bukoba Hospital ANC during 1990, 1993 and 
1996. In order to attract all eligible women from the catchment area to 
attend the antenatal clinic, services at the respective clinic were 
strengthened by ensuring availability of antenatal and MCH cards, 
diagnostic facilities and drugs for treatment of syphilis and malaria 
including provision of iron and folic acid supplementation to all women 
at risk of anaemia. Recruitment took place during a regular clinic visit, 
where women were examined for obstetric risk factors by trained clinic 
nurses without disrupting the usual clinic procedures of registration, 
examination and treatment. Blood samples taken from every woman for 
routine investigations were subjected to unlinked anonymous screening 
retaining age, parity and residence. All women attending for the first 
time for a particular pregnancy for the entire year were recruited into the 
study. Proper records were kept to ensure that follow-up visits were not 
included in the studies. Regular testing and counselling services were 
available at the hospital for those wishing to know their HIV status. 
Subsequently, data from the cross-sectional samples were compared to 
those from the antenatal women sentinel surveillance studies to assess 
how useful sentinel data was in single point estimates and in monitoring 
prevalence trends in the general population.
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Laboratory procedures (all studies)

Blood samples collected from the studied population were transported 
under specified conditions to the laboratory at the regional hospital in 
Bukoba. They were then divided into two portions. One portion was 
kept at the regional laboratory and the other transported to the national 
reference laboratory in Dar es Salaam. This enabled flexibility in testing 
depending on the laboratory capacity. Initially most of the testing was 
carried out in Dar es Salaam, Tanzania at the Muhimbili University 
College of Health Sciences laboratory and in Stockholm, Sweden at the 
Swedish Institute for Infectious Disease Control Laboratory. But as the 
capacity of the regional hospital laboratory in Bukoba was improved 
through capacity building within the project, all the three laboratories 
became involved in various testing phases to ensure production of high 
quality results during the entire study period. In the initial studies (1987- 
1989), sera were tested for HIV antibodies by ELISA (most of them two 
ELISAs) and confirmatory testing of ELISA-reactive sera was done by 
WB analysis [38,40]. In subsequent studies alternative HIV testing 
strategies were used. Sera were either tested by two ELISAs in parallel or 
first by one ELISA followed by testing on a second ELISA of sera reactive 
on the first ELISA. Sera negative by the initial ELISA were regarded as 
negative and those positive by both ELISAs were regarded as positive. 
Sera giving repeatedly discordant results on the two ELISAs were 
subjected to WB confirmatory testing. Various commercially available 
HIV antibody ELISAs were used as described in the separate papers. Sera 
from the sentinel studies were tested after every three months to allow 
accumulation of enough samples for block testing. In the process of these 
studies, the laboratory at the regional hospital in Kagera, has been 
improved by equipping it with some of the basic essential equipment for 
routine investigations and HIV testing (ELISA antibody detection).

Evaluation of the testing strategy

The accuracy of an HIV testing strategy based on a combination of two 
ELISAs was evaluated using serum samples from the 1996 cross-sectional 
study of HIV prevalence in Bukoba urban. The sera were tested in 
parallel using two recombinant antigen-based ELISAs that utilize 
different test principles: Enzgnost anti-HIVl/2 Plus ELISA (Behring, 
Marburg, Germany) and Wellcozyme HIV-1 recombinant ELISA 
(Murex, Dartford, UK). To evaluate the accuracy of the testing strategy 
based on the two ELISAs, WB analysis was used as the gold standard for 
confirmation of positive samples. WB analysis was done on all 
concordantly reactive and repeatedly discordant reactive sera on the two 
ELISAs as well as on 10% of concordantly negative sera.
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Ethical considerations

The studies were done following ethical approval from the research 
committee of the National AIDS Control Program in the Tanzanian 
Ministry of Health and the ethical committee of the Umeå University. 
The Kagera regional and district authorities were informed of the studies 
and their cooperation and involvement was sought for each study phase. 
The communities involved were informed of the study aims, the data 
collection procedures and their informed consent was also sought at 
community level. Informed consent was also sought from the study 
participants after explaining to them the purpose, the methods and the 
data collection procedures. Pre-test and post-test counselling was done 
during collection of blood samples and return of results to the studied 
individuals. The unlinked anonymous screening strategy adopted for 
both samples from the ANC surveillance population and the hospitalized 
patients has been widely recommended and accepted [60]. Voluntary 
testing and counselling services were made available to both the hospital 
patients and the antenatal clinic attendees whenever they wished to know 
their HIV status. Individuals found to be infected with syphilis received 
treatment together with their partners.

Data analysis

Questionnaires/data collection records were checked for completeness on 
daily basis for each particular study phase. After coding, data were 
entered into a computer, checked and cleaned. The Quest statistical 
software [61] was used in the earlier studies for both data entry and 
analysis while Epilnfo [62] was adopted in the most recent studies. Age 
and sex specific trends in prevalence were calculated using the Chi square 
test for trend. Differences between proportions were assessed using the 
Chi square test, where the criteria for the test were not fulfilled, the 
Fisher’s exact test was used instead. The confidence intervals around 
proportions were calculated using the Fleiss quadratic approximation 
formula assuming simple random sampling. Since clusters were defined 
using the existing administrative classification, the between cluster 
variation was considered to be small. They are reported at 95% level 
unless otherwise stated. Incidence estimates were developed by dividing 
the total number of new cases by the accumulated person-years at risk of 
observation (PYAR). In calculating the PYAR exact dates of births and 
not only the birth year were required and these were not available for 
some of the studied population, mid-year dates for the respective birth 
year were used instead. Incidence estimates were calculated using the 
Cohort statistical programme [63]. Ninety-five percent Cl around the 
incidence estimates were calculated using Poisson method. In assessing 
changes of risk over time for selected variables within a specified period 
of time, logistic regression analysis was carried out to obtain the odds
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ratios and their respective 95% CIs. Statistix [64] statistical programme 
was used for this calculation. In evaluation of the testing strategy, 
sensitivity and specificity of two ELISAs were assessed using WB as the 
reference standard.
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Results 

Magnitude and trends

General population prevalence and incidence estimates
The description of the first AIDS cases in Kagera in 1983, suggested that 
the problem of HIV/AIDS infection in Kagera was long standing dating 
at least 5-10 years back. The presumptive classification of the Kagera 
region into areas of differing magnitudes of HIV infection (high, 
medium and low) based on the reported number of AIDS cases was 
confirmed by findings of the 1987 regional cross-sectional survey. 
Subsequent follow-up of these areas using repeat cross-sectional studies 
revealed a downward trend in the prevalence of HIV infection in all areas 
regardless of their magnitude as observed in the baseline study in 1987. 
While differences in the magnitude of infection in the three areas have 
remained the same, the most striking observation is that areas originally 
classified as medium or low prevalence did not attain a higher prevalence 
as expected but instead all areas exhibited a downward trend. These 
findings are summarised in Figure 5 which shows the overall age- 
adjusted HIV-1 prevalence for the three areas during the years 1987, 
1993, 1996 and 1999.

Bukoba
24.2%

Figure 5. Overall age-adjusted HIV-1 infection prevalence for the high, 
medium and low prevalence areas in Kagera region for the period 1987 to 
1999.
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Line graphs in Figures 6-7 show age- and sex-specific trends for the three 
studied areas. Statistical analysis using trend tests for age- and sex-specific 
HIV infection prevalence trends indicated that the most significant 
decline was among females in the age group 15-24 years in all the three 
areas. A significant decline was also observed in the same age group 
among males but this observation was limited to the high prevalence area 
of Bukoba urban district.

% prevalence

Bukoba urban fem ales  
A  Bukoba urban males 

Muleba fem ales
 A  Muleba males
—» Kara g we fem ales
 A. Karagwe males

30

20
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1987  8 8  89 90  91 92 93  94  95  96  97 98  99 2000
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Figure 6. Age-adjusted sex specific HIV-1 infection prevalence trends in 
areas of varying levels of infection in the Kagera region (15-54 years).
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The downward trend in prevalence was paralleled by a similar observa
tion in incidence in the high and medium prevalence area. Incidence 
declined from 47.5/1000 PYAR in 1989 to 9.1/1000 PYAR in 1996 for 
the high prevalence area (Bukoba urban district) and from 8.2/1000 
PYAR in 1989 to 3.9/1000 PYAR in 1999 for Muleba rural district. 
Tables 5 and 6 show these results broken down by sex.

Table 5. Incidence of HIV infection from population based studies in the high 
prevalence area (Bukoba urban district) for the period of 1987 to 1989 
compared with that of 1993 to 1996.

No followed up Person-years of No HIV Incidence** 95% Cl
follow-up positive

1987-1989*
Males 95 143.0 6 42.0 15.4-91.6
Females 127 194.0 10 51.5 25.6-95.4
Total 222 337.0 16 47.5 24.2-77.8

1993-1996
Males 71 230.4 2 8.7 1.0-31.2
Females 167 542.3 5 9.2 3.0-22.1
Total 238 772.7 7 9.1 3.6-19.0

* Adopted from Killewo et al 1993 [40] (Cl have been re-calculated assuming a 
Poisson distribution)
**Annual incidence per 1000 person-years at risk.

Table 6. Incidence of HIV-1 infection from population based studies in rural 
Kagera during the period 1987 to 1989 compared with that of the medium 
prevalence area (Muleba rural district) for the period 1996 to 2000.

No followed 
up

Person-years 
of follow-up

No HIV 
positive

Incidence** 95% Cl

1987-1989*  
(Rural Kagera)
Males 438 822.4 7 8.5 3.4-18.0
Females 656 1246.3 10 8.0 3.8-15.0
Total 1094 2068.7 17 8.2 4.8-13.1

1996-2000
(Muleba rural district)
Males 482 1955.8 7 3.5 1.4-7.4
Females 703 2852.9 12 4.2 2.2-7.3
Total 1185 4808.8 19 3.9 2.4-6.7

* Adopted from Killewo et al 1993 [40] (Cl have been re-calculated assuming a 
Poisson distribution)
**Annual incidence per 1000 person-years at risk.
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Prevalence estimates in specific populations: Hospital patients
This study aimed at determining the magnitude of HIV infection in 
hospitalized patients in the high prevalence area. The study was carried 
out in 1992 at the Bukoba regional hospital. Results revealed an 
extremely high age-adjusted prevalence of 32.8% (95% 0=31.1,36.1). 
There was a tendency for a higher prevalence among females, further 
analysis however, revealed no statistically significant differences in the 
age-adjusted sex specific prevalence (p=0.2). This study also indicated 
that, the major cause of illness leading to hospital admission may have 
been underlying HIV-1 infection. It was also shown that, in a high HIV- 
1 prevalence area, testing for HIV infection on the basis of clinical 
suspicion of AIDS alone, is not sufficient to provide rational care to the 
majority of HIV infected patients.

Possible explanatory factors: Behavioural factors
A number of behavioural factors were investigated. The trend in the 
average number of sexual partners in the past year was analysed for high 
prevalence area during 1993 and 1996. There was no change in the 
average number of sexual partners: 1.2 against 1.3 for 1993 and 1996 
respectively. However, there was a significant rise in the overall condom 
use (regardless of type of sexual partner) from 23.1% (N=546) in 1993 
to 30.9% (N=1291) in 1996 (p=0.0001). A significant rise among 
Christians compared to other religions was also noted from 21.2% to 
30.2% for 1993 and 1996 respectively.

There was a tendency for the age at first sexual intercourse to decrease 
with time among males, implying that individuals may not have 
postponed sex to later ages. When the proportion of married individuals 
(calculated as married monogamously or polygamously over the total) 
was separately assessed by age in the three areas of differing prevalence of 
HIV infection, it was observed to rise with time. The proportion rose 
from 22.6% to 56.3% for the age group 15-24 years and from 55.2% to 
83.2% for the age group 25-34 years and from 66.3% to 84.3% for the 
age group 35 years and above.

Eighty to 82% of study individuals in the three areas during the last 
round of cross-sectional studies, indicated that they had only one sexual 
partner. Over 96% of the study population at the last round of cross- 
sectional studies also indicated that they took some form of 
precautionary measure to prevent being infected with the HIV virus. The 
majority mentioned sticking to one partner (that is no sex outside 
marriage or a stable relationship) as the most important step for 
prevention. This was followed by condom use and postponement of sex 
till marriage (with premarital VCT) as the precautions in that order.
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An alternative method for monitoring of the epidemic

Sentinel surveillance
Single point comparisons

In assessing the usefulness of sentinel surveillance populations in 
estimating the magnitude of HIV infection within their catchment area, 
data from ANC attendees and blood donors (1990) was compared to 
that from the 1987 cross-sectional survey in the high prevalence area. 
This single point comparison indicated that the prevalence was highest in 
the general population sample at 24.2% (20.6,27.8) followed by the 
ANC population at 22.4% (20.6,25.2) and lowest in blood donors at 
11.9% (9.1,15.3). Prevalence among ANC attendees was significantly 
lower than that of females in the general population sample (p=0.0l6) 
indicating that there was a tendency for ANC prevalence to under
estimate that from the general population. From this single point 
comparison, female blood donors had a prevalence closest to that among 
females of the general population prevalence 19.9% (8.5,30.2) vs. 29.4% 
(24.4,34.5) p=0.06. However, when sentinel data is examined over a 
period of time that is in monitoring of trends, the conclusions seem to 
differ from those found using a single point comparison.

Trend comparisons

To investigate this, data from ANC attendees for the years 1990, 1993 
and 1996 in the high prevalence area was compared to that of cross- 
sectional surveys from the clinic’s catchment area for the years 1987, 
1993 and 1996. For both overall and age-specific prevalence com
parisons, data for the overall and for each particular age group, showed 
similar trends when general population cross-sectional data was 
compared to that from the antenatal sentinel surveillance population. 
Contrary to the findings from the single point comparison, ANC data 
seem to represent well the prevalence trends of HIV infection among the 
female sexually active population of its catchment area (Figure 8).
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Figure 8. Age-adjusted sex-specific HIV-1 prevalence in the three populations 
of Bukoba urban district in 1987, 1990, 1993 and 1996.

Evaluation of the HIV testing strategy

The HIV testing strategy used in several of the studies of the observed 
trends was based on the use of a combination of two ELISAs whereas in 
the early studies (1987-1989) a standard HIV testing algorithm was used 
including ELISA following by WB analysis of all ELISA-reactive samples. 
To evaluate the alternative testing strategy, samples from a cross-sectional 
study carried out in 1996 in a high prevalence area were used. Both 
ELISAs - Enzygnost and Wellcozyme had a sensitivity of 100%. The 
specificity of Enzygnost was 99.8% at the initial and 99.9% at repeat 
testing, while that of Wellcozyme was 97.7% at the initial and 99.3% at 
repeat testing of initially reactive samples. None of the samples was 
concordantly false positive in both ELISAs and none of the 10% of the 
randomly selected concordantly ELISA negative sera gave a positive reac
tion with the WB test. These findings indicate that a testing strategy 
involving the use of a recombinant antigen based sandwich ELISA 
followed by a recombinant antigen based competitive ELISA and 
retesting of the discordant samples had a sensitivity and specificity of 
100%.
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D isc u ssio n

A series of studies in the Kagera region of Tanzania have indicated a 
significant downward trend in the overall HIV-1 prevalence, which was 
reflected by a downward trend in incidence. This downward trend was 
noted in areas with contrasting levels of infection classified as high, 
medium and low HIV-1 infection prevalence areas, the downward trend 
occurring regardless of the initial level of infection. This observation, 
disputed the argument that the epidemic had reached saturation levels 
when the downward course was observed. Analysis of the age specific 
prevalence trends showed that the decline was significant among young 
women aged between 15 and 24 years in all the three areas, and men of 
the same age in the high prevalence area. A more feasible and relatively 
cheaper method of monitoring trends in the general population was 
investigated and found to be useful. This was sentinel surveillance 
utilizing pregnant women attending an antenatal clinic for the first time 
for a particular pregnancy when tested for HIV infection by the unlinked 
anonymous testing strategy. The data provided gave a good estimate of 
the prevalence of infection in terms of trends in the general population 
from which the women were drawn (catchment population). HIV 
antibody testing using two serial ELISAs repeated when discordant 
results were obtained, provided a highly sensitive and specific testing 
strategy, confirming that the testing strategy used in investigation of the 
trends was of high validity.

Methodological considerations and validity

Prevalence estimates from cross-sectional studies
The purpose of the sampling strategy used during the cross-sectional 
studies was to obtain representative samples to enable the estimation of 
prevalence. From the sampled population, the eligible population was 
worked out making it possible to calculate the response rates. The results 
indicated that response rates in these studies ranged from 66-95.6%. 
Limited demographic characteristics of individuals responding fully and 
non-respondents, did not differ significantly indicating that the samples 
were representative of the populations from where they were drawn. 
However, behavioural characteristics of non-respondents were not avail
able for assessment.

The major reasons for non participation in descending order were: 
individuals not found at home after up to four visits, responded but 
refused to give blood samples and refused to answer the questionnaire. 
The problem of study participants not willing to undergo an invasive 
procedure may lead to diminishing response rate. The relative contri
bution of the invasive procedure in the Kagera studies however, could
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not be determined. A high consent rate was reported when saliva samples 
were used for the detection of HIV infection in a population-based 
survey in Zambia [65]. In this survey, participants were asked to provide 
a saliva sample. The consent rate was 93.5% indicating a high 
acceptability of this technique. The technique was found to be accurate 
and the technology used for handling saliva samples was simple to apply 
appropriately in field situations. No refrigeration of the samples was 
required during transportation from the field. In this study, if the 
authors had an opportunity to evaluate how acceptable this method was 
in comparison to blood sample collection, the method could be recom
mended for adoption in other population-based studies as way of 
boosting response rates. However this methods is gaining popularity and 
has been used in several cross-sectional studies [66-68].

Cross-sectional studies can provide accurate point estimates and trends of 
HIV infection in the general population. To understand changes in 
prevalence within a population, stratification into age, sex and other 
sociodemographic factors is essential to help identify particular patterns 
of change within population subgroups that may be masked by reliance 
upon a general sample of the population [69]. In addition, serial age- 
specific seroprevalence may be a rich source of insight into both the age 
structure of the epidemic and its evolution over time [70]. Stratification 
into age, sex and other demographic variables has been achieved in the 
Kagera study series both at the initial stage and during the subsequent 
studies by adopting sufficient sample sizes as the prevalence went down 
over time. This enabled similar analysis over time despite the decreasing 
prevalence.

A decline in prevalence has been observed in Kagera by use of prevalence 
studies corroborated by incidence and sentinel studies. Two mechanisms 
may explain the decline observed in Kagera. Firstly, differential AIDS 
associated mortality in those with the highest risk of HIV infection and 
transmission. If there is no compensatory increase in the rate of supply of 
new susceptibles with a high risk or increase in the risk behaviour of 
others in the population, then the average level of risk will fall causing a 
reduced incidence of infection. This implies behavioural change to have 
occurred resulting in a true decline depicted by decrease in the number 
of new infections as a result of risk reduction by interventions. Secondly, 
the initial epidemic has a momentum so that there is a high prevalence of 
infection before any substantial numbers progress to AIDS. This gene
rates a high risk of infection per susceptible for a given level of risk be
haviour. Then as the number of HIV infected individuals falls through 
mortality even if the effective reproductive rate remains constant, the risk 
of infection per susceptible within a given behaviour also falls resulting 
into a lowered prevalence [18]. The second mechanism could most likely 
be valid during the early days of the epidemic. The epidemic in Kagera 
went past those stages many years earlier and therefore the first 
explanation is the most likely for Kagera.
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Could the observed decline be a result of study participants modifying 
their behaviour positively because they received the testing and coun
selling intervention? For cross-sectional studies this is unlikely because at 
all times when the studies were carried out new population samples were 
drawn, samples which had no prior exposure to research pre- and post
test counselling.

In a study in Uganda where 5 year trends in HIV-1 seroprevalence were 
assessed, it was found that there was little change in the overall 
prevalence the figures being 8.2% in 1990 and 7.6% in 1994. Analysing 
this information by age and sex, revealed that prevalence among males 
aged 13-24 years, decreased from 3.4% to 1.0% while that among 
females of the same age decreased from 9.9% to 7.3%. The decrease was 
greatest in males aged 20-24 years and females aged 13-19 years. These 
findings indicated a decline in prevalence significant in the younger age 
groups [71,72]. These results resemble those from the Kagera studies 
except that the decline in Kagera was demonstrated among females in all 
the three areas of differing magnitudes of HIV infection.

Despite this however, repeat cross-sectional studies have their drawbacks 
in monitoring trends: they ignore excess mortality due to AIDS, they 
ignore migration and sometimes they also ignore changing sampling 
problems of representativeness especially when proper probability samp
ling strategies are not adopted. Cross-sectional studies also require large 
sample sizes especially for low prevalence situations.

Some of these drawbacks have been demonstrated in rural and urban 
Uganda where studies have demonstrated a reduced prevalence of HIV 
infection in men and women between the ages of 15 and 19 years in 
roadside trading centres and rural villages of rural Rakai. Prevalence fell 
from 23.4% to 20.9% between 1990 and 1992. However, detailed 
analysis of patterns of infection, mortality and migration in the study 
cohort revealed a steady HIV incidence of 2.1 cases per 100 person-years 
of observation (PYAR) in 1990 to 1991 and 2.0 per 100 PYAR in 1991 
to 1992 [73] implying that despite a decrease in prevalence, incidence 
was stable and did not decrease with prevalence. This situation is diffe
rent from that observed in Kagera because in Kagera, a decline in 
prevalence was confirmed by a decline in incidence.

The importance of age and sex-specific prevalence and incidence esti
mates and discrepancies in prevalence and incidence, was illustrated in a 
study carried out in rural Uganda with a major aim of assessing trends in 
HIV-1 infection and changes in sexual behaviour over 7 years, it was 
found that the overall HIV-1 prevalence declined from 8.2% at the first 
round to 6.9% at round 8. The decline in prevalence was most evident 
among men aged 20-24 years who recorded a significant decrease from 
11.7% to 3.6%. A decrease was also observed among women aged 13-19 
years in whom the prevalence significantly decreased from 4.4% to 1.4%
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and in the age group 20-24 years from 20.9% to 13.8%. However, 
prevalence increased significantly among women aged 25-34 from 13.1% 
to 16.6%. Although overall incidence declined from 7.7/1000 person- 
years in 1990 to 4.6/1000 person-years in 1996, neither this nor the age- 
sex specific rates changed significantly implying that there was a 
reduction in HIV prevalence which was not paralleled by a similar fall in 
incidence [74]. This study therefore underscores the need for age-specific 
analysis as an important tool in monitoring trends.

It is worthwhile noting that, prevalence data from young people reflect 
infections that had occurred recently [75]. Due to this reason, differential 
mortality may not be of major concern in this age group. Therefore the 
Kagera studies that have indicated a decline in prevalence especially 
among the young populations (15-24 year age groups in all the three 
areas) would depict a true decline in prevalence of HIV infection in this 
area.

Other ways in which prevalence (cross-sectional studies) could be used to 
measure incidence have been suggested. The presence of p24 antigen 
indicates that individuals have acquired recent infection [76]. The marker 
is however, of short (p24 antigenemia prior to HIV sero conversion) 
duration hence necessitating the use of large sample sizes. This method 
could be useful in developing countries and high-risk populations in 
which it is difficult to follow cohorts to identify seroconverters. It may 
also be useful in the design of vaccine efficacy studies in which current 
incidence rates are crucial for calculation of sample sizes [77].

Cross-sectional studies have given us valuable information regarding 
trends. They have also assisted in the assessment of whether information 
from antenatal clinic attendees represent well the prevalence in the 
clinic’s catchment population in terms of trends.

Incidence estimates
Findings from the incidence studies carried out in Kagera in the high and 
medium prevalence area, have indicated a downward trend in incidence 
from 47.5/1000 PYAR in 1989 to 9.1/1000 PYAR in 1996 in the high 
prevalence area and from 8.2/1000 PYAR in 1989 to 3.9/1000 PYAR in 
1999/2000 for the medium prevalence area and therefore confirming the 
downward trend demonstrated from cross-sectional studies. Incidence 
from the Kagera studies was derived by following up seronegative indi
viduals recruited during cross-sectional studies. Proper records were kept 
to enable follow-up of these individuals. In Kagera, due to lack of demo
graphic surveillance database or proper physical addresses, the admini
strative structure together with the physical mapping facilitated the 
follow-up. A minimum of 45.5% of individuals were found during the 
follow up for each particular study phase. Reasons for non-participation
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during the 1996 and 2000 follow-up periods varied between urban and 
rural settings. While in the urban setting those responding fully were 
45.5%, 9.4% answered the questions but did not give a blood sample, 
3.8% refused to participate, 5.7% were not found, 8.2% were presumed 
dead and 27.4% had migrated. For the rural area, 74.1% responded 
fully, 16.6% answered the questionnaire but did not give a blood sample,
0.9% refused to answer and 8.4% were not found. Demographic 
characteristics (based on cross-sectional study data) of those participating 
fully and the non-participants during the follow-up did not differ 
significantly.

The 1999/2000 incidence data in the medium prevalence area was 
compared to the 1989 rural Kagera data. For presentation of incidence 
estimates for Kagera region in 1989, the region was divided into urban 
and rural area [40]. The rural area was a combination of Bukoba rural, 
Muleba, Karagwe, Ngara and Biharamulo districts. These districts had, 
according to the results of the 1987 cross-sectional study, prevalence 
ranging from 0.6% in Ngara and Biharamulo to 10.0% in Bukoba rural 
and Muleba. Assuming that the incidence estimates in 1989 varied in the 
same way as the 1987 prevalence did, it implies that incidence in Muleba 
was even higher than the average presented for rural Kagera since it had 
the highest prevalence for the entire rural area. If the incidence was 
higher than the average reported in 1989 it implies that the decline 
observed was even more significant.

In calculation of age specific estimates of incidence, exact birth dates 
were required. Exact births dates for some members of the population 
were not available and therefore mid-year dates were used instead. Since 
information on which year the study participant was born was available 
(without digit preference) estimates derived may not have introduced 
much shift in the classification of individuals into specific age groups. 
Although there was sufficient material to estimate the age- and sex- 
specific incidence estimates for 1999/2000, these were not worked out 
due to lack of similar comparable figures for 1989.

The design was a closed cohort, therefore prolonged follow up of these 
cohorts could eventually yield insufficient material for assessment of 
incidence. For example the cohorts established during the 1987 studies 
may no longer be useful to date especially due to lack of young members 
in the study population. This, together with the inherent design of 
assessing prevalence using new samples, led to the use of cross-sectional 
samples as baseline for repeat incidence studies. Cohort studies involve 
the prospective follow-up of defined populations for several years at 
times, and are considerably expense and logistically complex. Never
theless, such studies can provide extremely valuable data on a range of 
variables that are of great importance both for our general understanding 
of the HIV epidemic and for the effective analysis and interpretation of 
surveillance data. It is unlikely that many such studies can be established
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and therefore a full advantage should be taken of them whenever possible 
and every effort should be made to achieve continuing follow-up over a 
long period of time. Such a follow-up is extremely necessary for a fuller 
understanding of the epidemiological aspects of the HIV epidemic even 
if the prevalence and incidence may fall.

Behavioural aspects

Our results indicate that, behavioural change can alter the course of the 
epidemic at an early stage thereby averting the disastrous consequences of 
the epidemic. The low prevalence area in Kagera may have had this 
experience. Findings from other areas, i.e. high and medium prevalence 
areas, indicated that behavioural change may alter the course of the 
epidemic towards a downward trend. Most study members reported to 
be sticking to one partner and more than 80% of individuals reported to 
have one current partner. The proportion of individuals getting married 
and those marrying at an early age was found to rise in all the study areas. 
In the high prevalence area, there was also a rise in condom use from 
22.6% to 30.3% although the number of sexual partners remained the 
same.

These behavioural changes may have been responsible for the observed 
changes in HIV infection prevalence and incidence. Marriage at an early 
age on one hand and sticking to those partners may, on the other hand 
explain the lowered transmission in the three areas. Early marriage 
decreases the likelihood or duration of premarital sex which, if not 
practiced safely may predispose individuals to an increased risk of 
infection.

In investigating reasons for the observed 40% decline in HIV infection 
in one area of Uganda, repeated population-based behavioural surveys 
were carried out in 1989 and 1995 accompanied by repeated HIV 
serological surveys in consecutive pregnant women attending antenatal 
clinics from 1989 to 1995. Findings from these studies indicated that 
there was a 2-year delay in the onset of sexual intercourse among youths 
aged 15-24 years and a 9% decrease in casual sex in the past year among 
male youths aged 15-24 years. A 40% and 30% increase in condom use 
was noted among men and women respectively. It was then hypothesized 
that the observed declining trends in HIV correspond to a change in 
sexual behaviour in condom use, especially among youths [78]. A similar 
study in the same country also revealed evidence of behaviour change 
towards increase in condom use among males and females, marriage at 
later age for girls, later sexual debut for boys and a fall in fertility 
especially among unmarried teenagers [74]. These findings differ from 
those in the Kagera region were a decreasing age at sexual debut was 
found among both sexes.
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How much reduction is due to intervention activities? Studies in 
Thailand have indicated a possible association between intervention 
activities and a fall in HIV prevalence. In Thailand the early indications 
of the HIV problem were first seen in a rise of infection among injecting 
drug users. By 1989-90 an extensive surveillance system was already in 
place covering high-risk groups as well as ANC attendees and conscripts. 
Studies of sexual behaviour demonstrated a significant sex industry and a 
clear link between visits to CSWs and HIV infection in men [79]. 
Prevalence among conscripts at baseline in 1991 was 12.0% [80]. In 
response to the HIV epidemic, a number of measures were introduced 
including raising of awareness, promoting reductions in risky behaviour, 
providing AIDS care, ensuring a safe blood supply, treating bacterial 
STDs and encouraging the use of condoms among CSWs who were also 
treated for STDs. The initial indication of change came from falling rates 
of sexually transmitted infections (treatment of STDs immediately 
resolves bacterial STDs rapidly changing the observed incidence of 
STDs) that was later followed by a fall in prevalence of HIV infection 
[81]. Subsequent behavioural studies have consistently indicated a fall in 
unprotected sex although the number of sexual partners had remained 
the same. Condom use reported by commercial sex workers rose from 
14% to 90% as early as 1992 [18]. Other populations i.e. military con
scripts and ANC attendees also showed a significant decline in pre
valence.

The observations in Kagera are similar. Upon recognition that there was 
a problem, non-governmental organizations and individuals instituted 
interventions in the Kagera area. These interventions were targeted to the 
general population and a variety of population subgroups as there was no 
proper identifiable high-risk group apart from sexually active individuals 
in the reproductive age group. The type, nature, frequency, magnitude, 
mode of delivery and coverage of these interventions varied from area to 
area and from organization to organization. Findings from the Kagera 
studies, have shown that in the high prevalence area, there was a rise in 
condom use and the number of individuals having one partner was high 
- greater than 80% (the possibility of serial monogamy interpreted as 
having one partner at a time may not be ruled out). However, the 
average number of sexual partners in the past year had remained the 
same at 1.3 partners per person per year implying that the number of 
sexual partners may not matter provided one is practicing safe sex.

Despite with these observations in behavioural factors, problems of link
ing specific interventions with behavioural change and reduction in the 
risk of infection at individual level still linger on. One could imagine that 
intervention activities carried out in various populations could result into 
behavioural change to reduce HIV transmission, which could in turn be 
reflected as decrease in the rate of occurrence of new infections in the 
population. In Kagera the link is unclear on how the various intervention 
activities in various populations resulted into what type of behavioural
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change and how this behavioural change in turn resulted in the decrease 
in the number of new infections. This does not only intrigue researchers 
alone, but also the community providing the interventions. In an effort 
to address this issue, individuals running interventions in Kagera 
expressed the need to have skills to evaluate the interventions they 
provide. To this end, an intervention evaluation workshop was 
conducted in Kagera in the beginning of 1999 with the major aim of 
equipping the intervention community with skills to evaluate their own 
interventions. A follow-up workshop was later conducted during 
September of the same year to assess how useful this exercise was.

Training workshop on evaluation of interventions

From the foregoing discussion, there is evidence to suggest that behavi
oural change may have contributed towards altering the course of the 
epidemic regardless of the magnitude of infection at the beginning of 
observation. It is therefore recommended that intervention activities 
leading to behaviour change should be instituted early in time in all areas 
where there is an HIV epidemic potential so that the epidemic is abated 
and its deleterious effects are disrupted at the very start.

Investigation of a wider range of behavioural factors over time in the 
Kagera studies in order to establish trends in behavioural factors was 
difficult due to the variability and sometimes absence of consistent 
questions in cross-sectional or incidence studies. This is due in part to 
the lack of knowledge of what to expect in the coming years in a new 
epidemic, making it difficult to include questions, which no one knew 
whether they would be useful at a later date. It is therefore recommended 
that thorough examination should be made before hand and during the 
design of the studies, regarding the collection of relevant information 
using appropriate research instruments and specific questions, which
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could describe or explain the observed changes. The questions proposed 
should be valid and should withstand the test of time. For example: 
Questions such as those concerning the number of sexual partners could 
refer to new, current, lifetime, serial during the past one year, and a 
mixture of other possibilities. Question should be clear and consistent 
enough to tease out what is required. Sometimes there may be a need for 
comparison with other areas hence necessitating the need for standard 
questions. From a qualitative point of view however, the KARP has 
performed a series of qualitative studies in the study area, whose analysis 
is underway. We hope that when analysis is completed, the results 
obtained will help elucidate further the observations made using quanti
tative instruments.

Declining prevalence without intervention activities

Some mechanisms have been put forward to explain the possibility of the 
epidemic declining without the effect of interventions. One of such 
mechanisms is that, when the expected endemic prevalence is lower than 
the peak prevalence, prevalence may merely fall to this new stable 
endemic level with or without interventions [18]. However this 
mechanism may sound plausible for areas where the prevalence has fallen 
from the peak level to a stable endemic level and not to a stable falling 
prevalence. In Kagera no area resembles this phenomenon. In a study 
aimed at assessing trends over the last 12 years in HIV-1/HIV-2 
seroprevalence among blood donors in African nations and to correlate 
trends with national AIDS policies, with the purpose of preventing 
future cases, no significant correlations between HIV policies and sub
sequent HIV-1 seroprevalence trends among blood donors and HIV 
patients were detected. The absence of any significant correlation 
between HIV seroprevalence trends and healthcare policies suggested 
that other factors are more influential than national policy in deter
mining such trends and, by extrapolation, trends in AIDS prevalence 
[26]. This implies that in areas where no specific interventions for 
HIV/AIDS exist, other factors may be responsible for the observed 
trends. This is important when evaluating the impact of interventions/ 
prevention programmes in which the fall in HIV infection levels could 
be attributed to intervention activities whereas in reality they have little 
to do with the observed changes. It may also be pointed out that, the 
mere presence of an HIV epidemic in an area with its enormous 
consequences such as, grief and agony experiences at both individual and 
community level, on their own, may have indirect effects on the trends 
of the epidemic. These areas require further investigation.
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Alternative method for monitoring the epidemic in the 
general population

Repeat cross-sectional studies validated by incidence studies for moni
toring HIV infection in the general population as indicated earlier, are 
costly and time consuming exercises which most countries, especially 
those in the developing world, can not afford. The Kagera series of 
studies have ascertained that, pregnant women attending antenatal clinics 
when tested by the unlinked anonymous screening method can be a good 
alternative for estimation of trends in the general population prevalence.

Since its inception, monitoring of HIV infection in the general popu
lation using antenatal HIV surveillance, has encountered several pro
blems. These problems were associated with doubts about pregnant 
women’s representativeness of the general population and how their data 
should be interpreted [82,83]. However subsequent research has shown 
that these problems were mainly due to:

• Differences in population structure between the general popula
tion and that of ANC attendees resulting into different age and 
sex-specific HIV estimates.

• Differences in fertility rate between HIV infected and uninfected 
women.

• ANC attendance bias by age, sex, locality, socioeconomic status, 
education etc.

Pregnant women are not random samples, i.e. they are not selec
ted by probability sampling methods therefore they are not re
presentative of the populations from which they are drawn [84].

Age differences between women attending antenatal clinics and the rest 
of the population and any other significant differences in socio-demo- 
graphic characteristics have been shown to affect the estimates derived 
from ANC attendees [72,83]. It is possible to adjust for these biases 
especially age, if the age specific HIV infection rates are known for the 
sentinel population and the age distribution of the general population is 
known [82]. In the Kagera studies we have the age distribution of ANC 
attendees and that of the general population. We have presented age- 
adjusted rates to minimise this type of bias.

Regarding comparability with the general population from which the 
women are derived, a study in Mwanza indicated an underestimation by 
sentinel population of general population prevalence for the age group 
less than 35 years [86]. Other studies too have indicated a similar 
observation. The single point comparison in the Kagera studies also 
indicated the same findings [42]. Another single point comparison study
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in Zambia showed the same observation. In this Zambian study, 
prevalence estimates from the antenatal clinics had a tendency to under
estimate the overall HIV prevalence of the general population. Although 
differences in these overall estimates were not statistically significant, 
some age-specific rates were. The ANC attendees overestimated infection 
in teenagers (aged 15-19 years), whereas the reverse was true for those 
aged 30 years or more. Since prevalence in young people may be a mark
er of changes in incidence, in this study it was concluded that ANC- 
based data might draw a rather distorted picture of current dynamics of 
the HIV epidemic and it was therefore recommended that the sample 
size of the 15-24 year olds should be increased and that information on 
single year of age, level of education and residence should be collected to 
in order to allow appropriate stratification [87]. Studies in Kagera indi
cated a tendency for the ANC population to underestimate the general 
population prevalence in one-point comparisons but no similar observa
tion was seen in monitoring trends.

In an attempt to investigate the underestimation observed from the ANC 
data, analysis of data from a cohort study in Rakai Uganda comparing 
fertility in prospective cohorts of HIV-1 infected and uninfected women, 
demonstrated a significantly lower fertility (Adjusted RR 0.7) in HIV 
infected women across all ages [73]. These findings differ from those in 
another study in the same country were fertility was 1.2 to 1.3 times 
higher for HIV negative women for all age groups except the 15-19 years 
age group were HIV-1 positive women had a higher fertility than those 
who were negative [88]. Previous STDs or a direct influence of HIV 
reducing fertility and increasing spontaneous abortion could explain the 
findings [89]. However these findings are more likely to operate in older 
women who had HIV infection for a longer period of time assuming 
they got infected when they were young.

Young women are likely to become pregnant at the time they acquire 
infection and therefore appear at the ANC. This may result into a biased 
measure of prevalence amongst all women of reproductive age. In the 
beginning of the epidemic this bias could lead to an overestimate of HIV 
infection because of the associated risks of pregnancy and infection. As 
the epidemic matures, and HIV associated disease becomes more wide
spread, the bias would be towards an underestimate of prevalence as 
observed in the above mentioned studies. Nevertheless, if factors 
responsible for the underestimation do not change over time, they will 
only affect point estimations and not when assessing trends and therefore 
it will still be possible to obtain valuable information regarding trends.

Other scenarios include, prevalence remaining stable in the general 
population but falling among ANC attendees implying increasing levels 
of infertility among women in the general population ending up not 
utilizing the M CH services.
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Antenatal clinic attendees in the 15-19 or 15-24 year age groups, have 
not suffered from infertility from other courses or those associated with 
HIV infection, and they also have not suffered from HIV associated 
mortality. This is partly because most have just started to have sex and 
therefore the infections they have, are newly acquired. As indicated 
earlier, infections in the younger age groups approximate new infections 
in the catchment population from which they are drawn. In Kagera, as 
observed in trend data from the cross-sectional studies, the most 
significant decline among the antenatal clinic attendees was also observed 
in the youngest age group of 15-24 years implying that data from ANC 
compares well with that from the cross-sectional surveys.

Women may be pregnant and not utilize the ANC services due to some 
reasons for example a clinic being out of reach, reasons associated with 
women’s religious affiliations, clinics lacking basic facilities like weighting 
scales, blood pressure machines, iron and folic acid supplements and 
others and hence not operating optimally. These may seriously bias the 
estimates obtained from a sentinel site because not all women in the 
catchment area will attend the clinic. If those women not attending differ 
from those who attend, then the estimate will be a biased one. Coverage 
of ANC services in most African countries is high, over 92% of pregnant 
women in Tanzania attend antenatal clinic at least once during a 
pregnancy [90].

Experiences of utilizing pregnant women as a sentinel population in 
other countries have indicated significant success. In Western Europe, 
where HIV prevalence was generally obtained through unlinked anony
mous surveys of pregnant women, it was concluded that HIV prevalence 
in pregnant women is useful for monitoring the AIDS epidemic and for 
assessing and improving prevention [91-93]. In general, it was shown 
that, most surveys met their prime aim of providing at low cost mini
mally biased estimates of current HIV prevalence and trends in 
populations. These surveys had remained acceptable to professionals and 
the public, being successfully implemented without breech of their 
founding principles. Their findings have had major public health 
applications, have influenced HIV policy and funding, have been used 
for monitoring the spread of HIV, for targeting and evaluating health 
promotion and improving projections of AIDS cases. The surveys have 
detected substantial prevalence rises and under-diagnosis of HIV, which 
would otherwise have been unrecognised [94].

Despite the problems discussed earlier, sentinel surveillance by use of 
ANC attendees tested by unlinked anonymous screening, continues to be 
a suitable method to monitor trends because it is the least expensive, and 
most adaptable method that can be used to detect deviations from 
expected transmission patterns and hence define and help to evaluate or 
prioritize interventions. Inasmuch as sentinel surveillance systems use
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existing health services, they do not entail significant additional funding 
except for the attendant cost of HIV testing.

Women within the clinic’s catchment area should attend the clinic for 
obstetric reasons or care and if done even only once per pregnancy, will 
avail an opportunity to be included in unlinked anonymous testing and 
therefore estimation of HIV prevalence. A motivation mechanism to 
ensure that all women attend should be included in the national health 
care delivery systems in order to minimize selection bias. Despite the 
possible adjustments which could be done to take care of the possible 
fertility differences between HIV infected and non infected individuals 
[95], provision of age-adjusted estimates in routine conditions are 
sufficient to monitor trends of the epidemic, being able to provide 
general population estimates regardless of sex, provided sufficient sample 
sizes are adopted. Sufficient sample sizes will also enable estimation of 
prevalence in the young age groups, which approximate the number of 
new infections in the clinic’s catchment population.

The unlinked anonymous testing strategy

Antenatal clinic attendees and hospitalised patients, were tested for HIV 
infection using the unlinked anonymous testing strategy. This approach 
was recommended as early as 1987-88 when it was realised that a 
comprehensive, multifaceted approach to HIV surveillance was needed 
to provide the information necessary for public health management and 
policy. And, because HIV infection was not readily or uniformly 
ascertained, survey methods and sentinel surveillance approaches were 
seen necessary. It was realised right from that time that blinded surveys 
which are anonymous and unlinked to identifiable persons, could avoid 
the un-interpretable impact of self-selection bias that could lead to both 
significant underestimates and occasional overestimates of HIV 
prevalence. It was anticipated from the beginning that these types of 
surveys could be useful in evaluating trends of infection over time [6].

Several studies have shown that linked/nominal testing is associated with 
selection bias. In a study carried out in Australia, there was a significant 
difference when linked testing was compared to unlinked testing strategy. 
Selection bias was substantially reduced; even when patients were told 
that their blood was to be used for unlinked testing and were given an 
opportunity of opting out or not being tested [96]. Selection bias may be 
introduced because most findings associated with refusals are also 
associated with being infected with HIV, the HIV seroprevalence among 
refusers is likely to be higher than among accepters hence biasing the 
results [97,98]. As in the Kagera studies, unlinked anonymous screening 
has been used to estimate infection in hospital patients in other 
countries. One of such studies was carried out in Glasgow Scotland to
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determine whether HIV infection was moving from high to low risk 
individuals, large numbers of residual specimens from busy biochemistry 
laboratories were processed by unlinked anonymous testing without 
interfering with the laboratories' routine functions [99].

The unlinked anonymous testing of samples for estimation of HIV pre
valence in various populations had been evaluated [91] and found to be 
best suited for monitoring HIV trends in developing countries with 
relatively high prevalence figures and where transmission is principally 
heterosexual [100]. These observations show the strength of the method
ology used in both the ANC and hospital based studies in Kagera.
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C o n c l u s io n

These sets of studies have provided evidence that there is a declining 
trend in the prevalence and incidence of HIV-1 infection in the general 
population of the Kagera region most significant among females in the 
age group 15-24 years and to a lesser extent among males of the same 
age. This decline was observed in all the three areas classified as high, 
medium or low prevalence implying that prevalence declined regardless 
of the baseline magnitude of infection as documented by the 1987 study. 
These findings with a declining trend in HIV-infection also in low- 
prevalence areas, where the epidemic could not have reached saturation, 
indicate that behavioural changes at individual level have resulted into 
this decline in the epidemic.

An alternative means of monitoring the epidemic, i.e. sentinel surveil
lance using antenatal clinic attendees as a sentinel population has been 
found useful and can be used to monitor trends in the general 
population of the clinic’s catchment area. Women attending for the first 
time for a particular pregnancy should constitute the surveillance popula
tion. Age should be recorded as single units and not age groups and 
results should be age-adjusted. Improvement of services at the clinic in a 
developing country setting may minimize under-utilization of the 
services. Sufficient sample sizes especially of young women, should be 
recruited to enable age-specific analysis.

Testing of the sera using two sequential ELISA antibody detection tests 
and repeating when discordant pairs are found, is a valid and inexpensive 
testing strategy for monitoring trends.

Every three to five years, behavioural cross-sectional studies may be done 
in the clinics catchment area to investigate any changes in behaviour 
which could explain the course/trend of the epidemic as shown by the 
ANC sentinel data.

Despite this promising sign of a decline, the general population in the 
Kagera region still remains at risk of HIV infection and all efforts 
responsible for bringing the magnitude down should continue unabated 
otherwise laxity in the intervention activities might result into a 
resurgence of the epidemic.
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Fu t u r e  perspectives

HIV trends in the Kagera region for the period of 1987 to 2000 have 
been described in this thesis. The studies presented to achieve this end 
form part of a series of studies within the Kagera AIDS research project. 
The need for a multifaceted investigation including socio-anthro- 
pological and epidemiological approaches was envisaged right from the 
inception of the project as reflected by a variety of study designs and 
methods adopted in answering questions pertaining to the HIV problem 
in Kagera. To-date a variety of questions may have been answered but 
many are still left unanswered. The project however, will continue to 
analyse the collected information within the project, in an effort to 
address its wider goals and objectives other than those addressed by this 
thesis. O f particular interest will be to analyse the qualitative information 
collected through focus group discussions, in-depth interviews and 
observations at different times during the course of the project. This will 
avail an opportunity of comparing socio-anthropological information 
over time which may give a deeper understanding of the factors that have 
influenced the trends in Kagera. Other planned activities within KARP 
for the period of 2001-3 include the following [101]

• To continue monitoring trends of HIV infection in areas of 
varying magnitudes of infection using pregnant women as a 
sentinel population in order to answer questions such as: How 
will the epidemic behave after these decline observations? Will it 
stabilize? Continue decreasing till no new infections occur? As 
indicated earlier, in the conclusion, and included in the next 
point, behavioural explanatory factors could be investigated by 
population-based studies carried out every three to five years. A 
visit to the lowest prevalence area (0.6%) may be warranted in the 
near future to investigate what could have happened 14 years 
after.

• To further study the changes in norms, attitudes, behaviour and 
preventive measures at individual and community levels in 
Bukoba urban, Muleba and Karagwe among different subgroups 
of the population.

• To study the traditional forms of education in the area of 
sexuality and its relation to the current curricula for education on 
sexuality in elementary schools in Bukoba urban, Muleba and 
Karagwe. The aim will be to suggest culturally sensitive education 
policy on sexuality for the susceptible youths.

To study how the changes in proverbs, lullabies, riddles and 
admonition songs can assist in the understanding of the Haya 
social and cultural construction of being not only a man and 
women, but the role of these genres in the education of sexuality.
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• To initiate collaborative ventures with researchers in neighbouring 
countries, particularly Uganda, where similar results on HIV 
decline in prevalence and incidence have been reported.

Other areas brought up by this thesis and not addressed by KARP during
the current phase but require to be addressed in the near future include:

(i) Research into biases associated with ANC sentinel surveillance
especially,

• Differences in fertility rate between infected and uninfected 
women with the inherent tendency for underestimation in single 
point estimates.

• Attendance bias by age, sex, locality, socioeconomic status, 
education etc. Little information is available regarding the 
importance of these factors in different populations and how 
they vary over time [102].

(ii) Second generation surveillance has been introduced aiming at a 
better understanding of trends over time and of the behaviours
driving the epidemic in a country. This form of surveillance is
also aimed at subpopulations at the highest risk of infection, and 
it is a flexible surveillance that moves with the needs and state of 
the epidemic [103]. As it has not been widely adopted, studies 
aimed at its assessment and evaluation should be developed and 
implemented.

(iii) General population studies on behavior and especially the link 
between interventions and behavioural change at individual and 
community levels, including which type of interventions work 
and how.
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Appendix

A p p e n d ix

Agencies and their specific interventions in Kagera as of 1993.

Agency Year of 
commence
ment

Areas involved Types of intervention conducted

RED CROSS 1989 Nsunga, Mubanda, 
Nyamiaga, Nyakahura 
Kasharunga, Bumbire 
Island
Minziro, Kasambya

Health education in all primary school. 

Health education and social support 

Health education and home care.

WORLD VISION 1991 Kashanje, Kaagya, Bukoba 
urban district, Katale.

Bukoba urban district

Nshamba & Kishanda

Training of community health educators 
Cultural group performances 
Home based care 
Spiritual counselling
Establishment of AIDS information centre in Bukoba 

urban district 
Care for orphans

RAC 1989 Whole region Health education via ruling party rallies.
Training health workers on clinical STD/HIV & AIDS 

management and prevention..
Training of trainers of TBAs and MCH Aides on 

transmission of HIV from infected mother.. 
Promotion and distribution of condoms 
Showing of AIDS educational films 
Formation of 14 cultural troupes 
Managerial workshops with DACs to standardize the 

implementation of AIDS control activities in the 
region

Bukoba, Nyakahanga, Home based care and counselling of HIV/AIDS
Rubya, Biharamulo, patients and relatives
Murugwanza hospital

AMREF 1989 Whole region

Rubya and Murugwanza 
hospital

Buziko & Rulenge wards 
____________________________ Regional hospital Bukoba

___________________________________

Primary Health Care Committee meetings to monitor
HTA Programme
Developing and distributing health learning 

materials.
Training of health workers.
Health education campaigns
Laboratory support
Sentinel surveillance
STD control
AIDS home care pilot project.

HSS Project
Supply of AIDS related materials, booklets posters, 

and condoms.
Home based care with WAMATA

Facilitation of training courses for health workers - 
Ngara, Biharamulo, Bukoba, Muleba

Training courses for laboratory technologists of 10 
hospitals of the region & quality control for blood 
transfusions.

HTA Intervention Programme
Peer health education (IEC)
Support establishment of STD Clinic
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Agency Year of
commence
ment

Areas involved Types of intervention conducted

AMREF
Regional hospital Bukoba 
Bukoba & Biharamulo 
hospital

STD/HIV Intervention programme
Training of health personnel of STD clinics 
Provision of epidemiological & clinical expertise 

through outreach flight service

Medicins du 
Monde

1992

1992

Whole region 

Regional hospital Bukoba

All wards in Bukoba 
urban district 
Bugabo division

Health care of children and pregnant women

Hospital care of children in the paediatric ward 
Special attention to children with AIDS.
Counselling service to educate parents on AIDS and 

their children 
Home based care programme

Renovation of dispensaries
Out reach village MCH/vaccination programme

Walio Katika 
mapambano ya 
Ukimwi Tanzania 
WAMATA Ru by a

Kashasha and Ijumbi 
wards

Clinical and nursing care to HIV/AIDS individuals in 
their homes 

Psycho social counselling 
Health education
Material supply to HIV/AIDS affected persons 
Youth and women mobilization in income generating 

activities.

Walio Katika 
mapambano ya 
Ukimwi Tanzania 
WAMATA Bukoba 
urban district

1992 Bukoba urban district Home based care and support. 
Advocacy

The Kagera 
Community based 
Association for 
child welfare 
(KACOBAC)

1991 Whole region No typical intervention but co-ordination and support 
of non-governmental organisations working for 
child welfare.

The Kemondo 
orphans care 
centre

1993 Kemondo bay Shelter food and education provision to orphans

Health education by use of movie films directed to 
secondary schools, colleges and villages.

Kanisa Katoliki na 
Ukimwi (KAKAU)

1989 Maruku, Itawa, Kagondo 
Hosp., Katoke, Rutabo, 
Nshamba, Kijwile, 
Mwemage, Ichwandimi, 
Kishogo and Ngarama 
parishes.
Katoke Parish 
Izigo subdivision 
Kashambya, Ngarama, 
Kishogo, Mwemage and 
Ichwandimi.

AIDS education through workshops, seminars and 
youth cultural performances.

Material and education assistance
Home based care
AIDS education in schools

The ELCT North 
Western Diocese 
AIDS control 
programme

1990 Bukoba urban district, 
Bukoba Rural, Muleba, 
Biharamulo

Kamachumu division

Protection of health staff against HIV infection 
Promoting safe blood transfusion 
Voluntary HIV testing and counselling

Home based care

HUYAWA
Huduma ya watoto

Financial and social support for orphans.

Partage Tanzania
(Victoria
Programme)

1989 Kanyigo, Bwanjai and 
Ishozi sub divisions

Economic and social support to orphans.
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