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Generall Introduction 

1.1.. THE HIV/AID S EPIDEMI C IN SUB-SAHARAN AFRICA 

Inn 1981 Acquired immunodeficiency syndrome (AIDS) was first recognized as a new disease 

inn the United States when clinicians in New York, Los Angeles, and San Francisco began to 

seee homosexual men with Pneumocystis carinii Pneumonia (PCP) and Kaposis Sarcoma (KS), 

unusuall  diseases for young adults not known to be immunosuppressed (1,2). It soon became 

apparentt that this syndrome was not confined to one segment of population, but was found in 

otherr populations, including injecting drug users, hemophiliacs, blood transfusions recipients, 

andd high-risk heterosexuals. Few years later the human immunodeficiency virus (HIV) was 

discovered,, and diagnostic tests soon became available to identify those infected and to screen 

thee blood supply. 

Moree than 60 million people have been infected with HIV since the start of the epidemic, of 

whomm about one-third have died, and by the end of 2001 an estimated of 40 million people 

aree living with HIV/AID S worldwide (3). Around the world, an estimated 5 million people 

becamee infected in 2001 alone, 800,000 of them children. Those who are hardest hit by the 

epidemicc are between the ages of 15 and 49, the time when people are in their most 

productivee and reproductive phases of their lives. 

Thee first cases of AIDS seem to have emerged in Africa in 1978-79 (4). Since then the 

epidemicc has expanded at a fast rate throughout the continent. UN AIDS data for 2001 showed 

that,, of the approximately 40 million infections world wide, 28.5 million (71.3%) were in 

Sub-Saharann Africa (3). In 2001 alone 2.2 million adults and children died of AIDS in sub-

Saharann Africa and there were 3.5 million new infections in 2001 in the region. There are now 

122 countries in sub-Saharan Africa in which more than 10% of the adult population aged 15 to 

499 is infected with HIV. In five countries in the southern part of the region at least one in five 

iss living with HIV. In Botswana, a startling 39% of adults are now infected with HIV, which 

iss the highest in the world (3). In most sub-Saharan African countries AIDS is single-

handedlyy reversing the development gains of the last several decades. In most of these 

countries,, life expectancy, which had risen steadily from the 1950s until early 1990s, is being 

reversedd as a result of AIDS (5). The impact of AIDS has reverberated through every sector of 

thee society, from health to agriculture, education, and the private sector, and is draining 

economiess of the vital resources of a whole generation. 
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Theree are however some glimmers of hope in the fight against AIDS in Africa. In countries 

likee Uganda and Zambia some encouraging changes have been documented. In some places in 

thesee countries the prevalence of HIV-1 infection has fallen since the early 1990s, which has 

beenn attributable to changes in sexual behaviors (6,7). However, in other parts of Southern 

Africaa the epidemic continues unabated (8). Since we still lack a vaccine to battle HIV, 

preventionn program such as education and behavioral change continue to be the most effective 

wayss to fight against the AIDS pandemic. 

Althoughh the majority of HIV infections occur in sub-Saharan Africa, only very limited 

informationn on disease progression and survival time is available from the region. However, a 

widespreadd misapprehension exist that HIV infection progresses much more rapidly in 

patientss in Africa than in industrialized countries (9). Recently reports from some African 

populationss indicated that HIV infection has a similar natural disease progression in Africa as 

seenn in industrialized nations before the widespread use of antiretroviral therapy (10-11). The 

adventt of highly active antiretroviral therapy (HAART) in the industrialised countries not 

onlyy improved survival with HIV infection also reduced the incidence of opportunistic 

infectionss (12-13). Unfortunately, such therapy is scarcely available in sub-Saharan Africa 

wheree it is most needed. Obstacles to the use of HAART in sub-Saharan Africa include the 

highh costs of the drugs and the lack of infrastructure to deliver the drugs and monitor 

treatmentt (12,14-15). 

1.2.. HIV/AID S IN ETHIOPI A 

TheThe setting 

Ethiopiaa is one of the world's oldest civilizations in Africa. The country covers an area of 

aboutt 1.1 million square kilometers between latitudes 3° and 18° north in the hom of Africa 

(16).. The country is divided into 11 administrative regions, 64 zones, 550 districts, and over 

10000 Keble's (the smallest administrative unit). With an estimated of 65 million inhabitants, 

itt is the country with the third largest population in Africa, of which over 80% live in the rural 

areass (16). There are over 80 ethnic groups in Ethiopia with distinct culture and language. 
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Overr 50% of the population is Orthodox Christian, 33% Muslim, 10% Protestant and the 

remainingg 7% comprise different religious groups (17). The country is among the least 

developedd in the world in terms of economic development and living standard of its people. It 

hass also experienced extensive social and political upheaval, recurrent drought and famine, 

wartimee disruption, and degradation of natural resources. In the last two decades the poor 

socio-economicc status of the country has further compounded by the emergence of the 

HIV/AID SS epidemic. 

TheThe current status of the HIV epidemic 

Ethiopiaa is one of those countries in sub-Saharan Africa hardest hit by the HIV epidemic. The 

officiall  figures used by the Government of Ethiopia come from UNAIDS. According to 

UNAIDS,, at the end of 2001, an estimated total of 2.1 million adults and children were living 

withh HIV/AID S in Ethiopia. In 2001 alone an estimated of 160,000 adults and children have 

diedd of AIDS (3). AIDS is now the leading cause of mortality in the age group 15-49, killing 

adultss in the most productive and reproductive phases of their lives. Life expectancy in 

Ethiopiaa is being reversed as a result of AIDS and expected to drop to 46 years instead of 53 

yearss in 2001, and -50 years instead of the expected 59 years in 2014 (18-19). Ethiopia houses 

thee second largest population of children orphaned by AIDS in sub-Saharan Africa, next to 

Nigeria.. The number of AIDS orphans by the end of 2001 was estimated at 990,000 (3). 

Theree is a lack of population-based epidemiological data on HIV/AID S in Ethiopia. HIV 

incidencee data are also very rare. AIDS notification data capture only a fraction of new AIDS 
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casess and are subject to reporting delays. Therefore, seroprevalence data are the only options 

too estimate the magnitude, and monitor the trend of the HIV epidemic in the country. Like in 

manyy countries throughout Africa, HIV prevalence among pregnant women attending 

antenatall  clinic (ANC) is the main source for monitoring the epidemic and assessment of the 

impactt of interventions to reduce transmission (20). ANC prevalence data were available from 

344 sentinel sites throughout the country in 2001(19). In urban areas, HIV prevalence ranging 

fromm a low of 3.1% to a high of 23.4% was documented, with an average prevalence rate of 

13.7%.. Furthermore, 20 out of the 28 sites had prevalence rates exceeding 10%. These data, 

therefore,, confirmed the severity as well as the diversity of the HIV epidemic in the urban 

partss of the country (Fig 1). In contrast, the data from 6 rural sentinel sites found an average 

prevalencee rate of 2.7%. However, the number of sentinel sites is not adequate to describe the 

rurall  HIV epidemic in Ethiopia. Interestingly, a study on 61,000 rural male army recruits in 

1999/20000 gave a better picture of the rural epidemic. The study found an overall HIV 

prevalencee of 3.8% among the recruits, ranging from 3.2% to 4.3% in different region (21). 

Thoughh these rates are lower than the expected, they suggest that the HIV epidemic is now 

welll  established in rural Ethiopia. 

Thee primary modes of transmission of HIV in Ethiopia are heterosexual contacts and prenatal 

transmissionn (19,22-23). Despite the high level of knowledge about HIV/AIDS, a significant 

proportionn of the population, particularly the young, is at risk of HIV infection (19). Casual 

andd extramarital sex is very common while condom use has not yet reached high level. 
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Figl.(Ref.. No. 19) 

— // Urban HIV-prevalence of 
pregnantt women visiting ANC, Ethiopia 2001 

TheThe progression of the HIV epidemic 

Thee HIV epidemic started in the mid-80s in Ethiopia. The first sera with HIV antibodies date 

backk from 1984, and the first AIDS cases were diagnosed in 1986 in Addis Ababa, the Capital 

Cityy (24-25). Two years later in 1988, high rates of HIV prevalence were detected among 

longg distance truck drivers (13%) and commercial sex workers (17%) residing along the main 

tradingg road of the country (26-27). Since then the epidemic has expanded at a fast rate 

throughoutt the country. 

Inn 1989, only 4.6% of women attending antenatal care clinics in Addis Ababa were HIV 

positive;; but this proportion had risen to 10.5% in 1990 (28). By 1996 the prevalence peaked 

att 17.8%, and then showed a modest decline though not statistically significant. Accordingly, 

thee rates were 17.5% in 1997, 14.1% in 2000 and 15% in 2001 (29). Between 1995 and 2001, 

thee prevalence of HIV among young women (15-24 years) attending antenatal clinic in the 

innerr city health centers of Addis Ababa significantly declined from 24.2% to 15.1% (29). 

Sincee prevalence estimates for younger age groups are indicators of relatively recent 

infectionss (30), the observed decline in the inner city was considered an encouraging finding 

althoughh it remained to be confirmed in other population groups (29). 
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AA retrospective study on a total of 63,869 visa applicants between 1993 and 2001 in urban 

Ethiopiaa showed an interesting trend. Visa applicants were those applying for visa to 

countriess requiring prior HIV testing of immigrants. These include scholarship winners, 

winnerss of the United States of America (USA) Diversity Visa lottery, pilgrims traveling to 

Mecca,, and workers (mostly women) looking for job opportunities in Gulf countries. The 

meann ages of these visa applicants were 32 and 26 years for males and females, respectively. 

HIVV prevalence ranged from 6.8% in 1993 to 10.4% in 1997, while it stabilized at around 

11%% after 1997. Among the young visa applicants (ages 15-24), there was a modest increase 

inn prevalence from 7% in 1993 to 9% in 1997 and then remained nearly stable until 2001 (31). 

Veryy limited data and studies described the rural HIV epidemic in Ethiopia. Pollock et al 

(1994)) reported HIV prevalence in Ethiopian immigrants to Israel (32). Up to 1990, the 

immigrantss came directly from their remote rural villages in northern Ethiopia and no 

infectionn was detected in several thousand individuals. Those arriving in 1991-92, however, 

hadd spent more than a year in Addis Ababa before arriving to Israel, and 2.1% of them were 

infectedd with HIV. A small study in 1991 in a rural village near Addis Ababa found a 

prevalencee of only 0.4% (1/240) among adults (33). This might suggest that, at least up until 

1991,, HIV was not prevalent in the rural areas of Ethiopia. However, since then there was 

increasingg evidence that HIV has spread in the rural areas of the country. It was thought that 

citiess and towns act as reservoirs from which spread of the disease occurred (33). Also the 

returnn of soldiers to their rural origins following the defeat of the former government in 1991 

wass believed to have contributed to the spread of HIV in to the rural parts of the country. Of 

note,, high prevalence (26.8%) of HIV was documented among former soldiers in 1993 in 

Gondarr town, Northwest Ethiopia (34). Former soldiers did spend sometime in urban areas 

beforee they return to their rural origin. In 1995, a prevalence of 5.7% was documented among 

ANCC attending pregnant women in a rural village near Debre-Tabor town, Northwest Ethiopia 

(35),, which suggested spread of HIV into rural Ethiopia. The data available in 1999/2000 on 

61,0000 new rural male army recruits gave additional evidence that HIV has spread widely into 

rurall  Ethiopia. A study in Afar Region, Northeastern Ethiopia, found an overall HIV 

prevalencee of 6.4% among police recruits in the year 2000 (36). Higher prevalence was 
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documentedd in women (9.5%) than men (5.4%). Recently (2002) ANC data from same 

Regionn found a prevalence rate of 8% (37). 

Thee data from the different sources are subjected to several biases and should be interpreted 

withh caution. Though ANC data often considered representative of the general population, 

validationn studies in a number of African countries have shown that antenatal clinic data 

underestimatedd on average by 28% the HIV prevalence in the general population (30, 38-44). 

Butt this may not always be the case as revealed by a recent study in Addis Ababa where an 

ANCC based prevalence was found to overestimate the prevalence in the general population 

(45).. Visa applicants' data are difficult to interpret due to the diversity in the soicio-

demographicc characteristics of the study population. However, since temporal trends in HTV 

prevalencee are of greater interest than the exact magnitude, the data from these different 

sourcess remain valid in tracking changes in HIV prevalence over time, provided that the 

magnitudee or direction of biases does not change over time. Data from army recruits also have 

somee limitations. Pre-screening for general health conditions before recruitment is one 

importantt source of bias that affects generalizability of the data. In rural Ethiopia gender 

differentiall  in HIV infection is not known, therefore, the prevalence data from male recruits 

mayy not easily be extrapolated to the female population. 

Despitee the limitations, all data suggest that in urban Ethiopia the HIV epidemic started in 

mid-80ss plateau around mid-90s and stabilizes afterwards. Of note stabilization of HIV 

prevalencee does not mean that HIV incidence is declining, simply that new cases are balanced 

byy deaths or out migration. High stable HIV prevalence rates also mean continuing incidence 

rates.. The progression of the HIV epidemic in rural Ethiopia cannot be fully described due to 

lackk of data. Though scanty available evidences indicate that the HIV epidemic started in the 

earlyy 90s in rural Ethiopia and that recent data showed an increasing trend over time. 

GeographicGeographic heterogeneity 

Thee study on a large population of male army recruits in 1999/2000 showed that HIV 

prevalencee was nearly double among urban recruits (7.2%) compared to their rural 

counterpartss (3.8%) (21). Likewise, the most recent data (2001) from women attending ANC 
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showedd even a wider variation in HIV prevalence between urban and rural areas (13.7% 

versusversus 2.7%) (19). Besides, there was substantial regional variation in the spread of urban 

HIVV (Fig 2). The same study on urban male army recruits found prevalence rates ranging 

fromm 4.3% in Southern Region to 10.5% in Amhara Region. HIV prevalence ranging from a 

loww of 3.1% to a high of 23.4% was also documented among ANC attending pregnant women 

inn 28 major urban areas of the country (19). On the other hand, the spread of rural HIV 

appearedd less divers as revealed by prevalence rates of rural male army recruits ranging from 

3.2%% in Southern Region to 4.3% in Amhara Region (21). Available evidence so far on the 

spreadd of urban HIV in Ethiopia suggested that of the 5 major regions, Amhara Region was 

thee most affected region, followed by Addis Ababa, Oromia, Tigray, and Southern Nations 

Nationalitiess and Peoples Region (SNNPR) (19,21,26). A wide range of factors ranging from 

socio-economic,, cultural and demographic factors to sexual behaviors patterns and the 

prevalencee of sexually transmitted infections (STIs) might be responsible for the uneven 

spreadd of HIV within the country as previously documented elsewhere in sub-Saharan African 

countriess (8, 46). 

Figg 2. HTV-1 prevalence among male army recruits by region, 
1999/2000,, Ethiopia, N=72,000 (Ref. No. 21) 
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AgeAge and gender differential 

AA community-based survey on 3853 randomly selected individuals aged 0-49 years in 1994 in 

Addiss Ababa showed that only 2 out of 242 children (0.8%) under 5 years of age were HIV 

positive.. After age 5 years, the first HIV positive sera were identified at age 14 years for 

womenn and 15 years for men. There was, however, no infection detected in the age group 6-

133 years (22)(Fig 2), suggesting that modes of transmissions other than heterosexual and 

mother-to-childd did not play an important epidemiological role in the transmission of HIV in 

thee country. The same study also revealed that in the age group 15-24 years the prevalence 

wass 3% in men and 5.9% in women. In both sexes, however, the peak prevalence was 

documentedd in the age group 25-29 (16.3% for men and 11. 8% for women). A study on male 

armyy recruits in 1999/2000 also documented the peak prevalence in the age group 25-29, 

beingg 6% for rural and 15.3% for urban recruits (21). Results of the analyses of 2001 ANC 

surveillancee data from 12,689 pregnant women in 34 urban and rural sentinel sites throughout 

Ethiopiaa revealed that the prevalence of HIV decreased with age and the peak prevalence was 

documentedd in the age group 15-24 (19). Another study on 677 in and out-of-school 

adolescentss found a prevalence rate of 1.7% among those aged 15-19 years and 7.6% for 

thosee aged 20-24 years (47). The prevalence rate was 11.1% for females in the age group 20-

24,, while the corresponding figure for males was 5.6%. All these data indicated that the 

prevalencee of HIV peaks in the younger age group, suggesting a continuing high HIV 

incidencee rate in the country. Women tended to become more infected at younger age than 

menn mainly due to earlier initiation of sexual activity and exposure to old sexual partner that 

weree already infected. In particular, young girls in Ethiopia are more vulnerable to HIV than 

boyss because of early age at sexual debut, early marriage, sexual abuse and violence such as 

rapee and abduction (48-49). 
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Figg 3. HIV-1 prevalence by age and gender, 
Addiss Ababa, 1994, n=3858 (Ref. No. 22) 
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High-riskHigh-risk groups 

Certainn sections of the population are more affected than others due to their high level of 

exposuree to risky sexual behaviors. Ever since the HIV epidemic started in Ethiopia sex 

workerss have been highly exposed to HIV. Due to their high HIV prevalence, to their 

increasedd ability to transmit HIV when co-infected with other STIs, and to the broad 

populationn groups they reach through their clients, sex workers have often been described as 

'coree group', namely, a small group in which the infection is endemic and from whom it 

spreadss to the population at large (50). A large-scale survey on sex workers operating in the 

mainn trading roads of Ethiopia in 1988 found HIV prevalence rates ranging between 5.3% and 

38.1%% with mean prevalence of 17% (26). In 1989, HIV prevalence was already 24.7% 

amongg sex workers in Addis Ababa (51). By 1990 HIV prevalence reached 50% among sex 

workerss in four major urban centers of the country (28). A study on 372 sex workers 

attendingg STD clinics in 1998 in Addis Ababa found a remarkably high prevalence of HIV 

(73.7%)) (52). In a study carried out in two factories near Addis Ababa, 42.4% of adult men 
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havee acknowledged occasional sex with sex workers when going to bars (53). Sex workers 

estimatedd to represent around 7.1% of the sexually active female population of Addis Ababa 

(54)) and are therefore highly solicited to respond to the high demand for sex workers in the 

cityy (52). 

Longg distance truck drivers are another group known to be at increased risk of HIV infection 

nextt to sex workers in Ethiopia. This is because their work involves considerable travel away 

fromfrom home and families, which are factors associated with higher risky behaviors in an 

individual.. HIV prevalence was already 13% in truck drivers in 1988 (27). At that time the 

ratee was less than 5% in the general population, as indicated by pregnant women attending 

ANCC in Addis Ababa. In 1989 the prevalence among truck drivers increased to 17.3% (55). 

Veryy high prevalence rates were then documented in 1994 (40%) and 1995 (26.7%) among 

driverss in Gondar, Northwest Ethiopia (56). 

Inn the last two decades, Ethiopia experienced prolonged civil war that involved recruitment 

andd mobilizations of soldiers throughout the country. Following the defeat of the previous 

Ethiopiann government in 1991, nearly half a million army was dismantled and scattered all 

overr the country (57). During that time the prevalence of HIV infection in demobilized 

soldierss was estimated at about 11% (16,26). Few years later, between 1993 and 1995, studies 

inn Gondar town, Northwest Ethiopia, documented prevalence rates exceeding 25% among 

soldierss (34). In contrast, the same studies found prevalence rates not exceeding 15% among 

otherr population groups. 

NationalNational response to the HIV epidemic 

Thee National Task Force on HIV was established under the Ministry of Health (MOH) in 

1985;; a year after the first reported HIV cases in Ethiopia (58). In 1987, an office within the 

MOHH responsible.for directing and coordinating the implementation of the AIDS Control 

Programm (ACP) was established. Two medium- term HIV/AID S prevention and control plans 

weree designed and implemented between 1987 and 1996, with the emphasis on information, 

educationn and communication (IEC), condom promotion, surveillance, patient care and the 

expansionn of HIV screening laboratories in different health institutions (59). Interestingly, a 

surveyy in 1994 has shown that nearly 90% of the urban population in Ethiopia knew at least 
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twoo acceptable ways of protection from HIV infection and this encouraging result was 

thoughtt to be attributable to the efforts of the national program (60). However, these 

programss have been seriously constrained by years of economic and political instability in the 

country.. Ethiopia has experienced recurrent episodes of drought, famine and protracted civil 

warr in the past two decades. Between 1977 and 1992, an estimated total of 9.5 million 

civilianss have been displaced (23). During these events, organized HIV/AID S intervention 

programss were not possible. 

Withh the HIV/AID S situation worsening in the 90s, the Government of Ethiopia approved a 

comprehensivee HIV/AID S policy in 1998. In 2000, the National HIV/AID S Council 

Secretariatt (NACS) was then established under the Prime Minster's office. The President of 

Ethiopiaa heads the National Council that consists of 85 members from multiple sectors 

includingg regions and private organization (61). Several UN agencies in Ethiopia currently 

havee some program activity with the objectives to reduce the spread of HIV epidemic, 

alleviatee its impact, and increase access to treatment, care and support for those infected and 

affectedd by HIV/AIDS. UNAIDS-Ethiopia HIV/AID S Theme Group and Technical Advisory 

Groupp are also actively engaged in promoting and coordinating UN agency programs, and 

mobilizingg financial and technical support. The Ethio-Netherlands AIDS Research Project 

(ENARP),, Center for Disease Control (CDC) and The Johns Hopkins University-Information 

Centerr are now actively involved in assisting the country's program by providing scientific, 

technicall  and data bank supports. In particular, ENARP has contributed to the understanding 

off  the HIV infection progression in Ethiopia and laid the ground for future introduction of 

antiretrovirall  drugs and vaccine researches (62). There are a growing number of anti-

HIV/AID SS activities being carried out, with many NGOs being involved in prevention, care 

andd support activities at all levels. Two national NGOs namely, Dawn of Hope and Mekdim 

Ethiopia,, which were formed by People Living with HIV/AID S (PLWHA) have been actively 

involvedd in HIV/AID S campaigns and also protecting the rights of PLWHA in the country. 

DKTT Ethiopia, a social marketing organization, has been engaged in condom promotion and 

supplysupply throughout the country. Interestingly, mass media coverage on HIV/AID S has been 

increasingg over the years. A recent (2001) behavioral survey in Ethiopia revealed a number of 

encouragingg results. Knowledge about HIV/AID S has increased to 98% compared with 90% 

inn 1994. Moreover, condom use among sex workers and the number of media sources for 

AIDSS message have also increased (19). In contrast, despite the high level of knowledge 
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aboutt HIV/AIDS, a significant proportion of the population, particularly the youth is at risk of 

HIVV infection, suggesting that increased knowledge does not necessarily translate into 

changess in behavior. 

Inn conclusion, although HIV/AID S intervention programs were in place in Ethiopia since the 

earlyy years of the epidemic, the programs were constrained by years of socio-economic and 

politicall  instabilities in the country. Recently encouraging signs of commitment from various 

stakeholderss and good political commitment from the side of the government have been 

observedd in the fight against HIV/AIDS. However, there is still a long way to go to limit the 

furtherr spread of HIV in the country. 

1.3.. ETHIO-NETHERLAND S AIDS RESEARCH PROJECT [ENARP] 

OrganizationalOrganizational structure and objectives 

ENARPP is a bilateral project between the government of Ethiopia and The Netherlands, 

financiallyy supported by the Dutch Ministry for Development Co-operation and the Ethiopian 

Ministryy of Health. It is a collaborative effort of the Ethiopian Health and Nutrition Research 

Institutee (EHNRI) in Addis Ababa, the Municipal Health Service in Amsterdam, the 

Departmentt of Human Retrovirology of the Academic Medical Center (University of 

Amsterdam),, and the Central Laboratory of the Netherlands Red Cross Blood Transfusion 

Servicee (Sanquin). The major objectives of ENARP are, first, to establish a state-of-the-art 

laboratoryy for HIV/AID S research at EHNRI, second, to contribute to the capacity building of 

Ethiopiann scientific and technical staff, and third, to undertake scientific and operational 

studiess on HIV/AID S in Ethiopia. ENARP is based at the EHNRI in Addis Ababa. It was 

launchedd at the end of 1994. 

EpidemiologicalEpidemiological studies of ENARP 

AA number of scientific priorities were identified for the project in consultation with public 

healthh and scientific experts from both Ethiopia and The Netherlands. The first priority was to 

documentt the current level of the HIV epidemic in various population groups of Addis Ababa 

andd other parts of the country. The second priority was the establishment of a cohort study on 
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HIVV infection progression in the country (62). In addition, several other research programs 

weree also prioritised. 

Ass part of its initial activities ENARP has participated in a large-scale community based HIV 

prevalencee survey in Addis Ababa in 1994. The results of the study were the basis for the 

understandingg of the magnitude and the spread of the HIV epidemic in the general population 

off  Addis Ababa. To monitor changes in HIV prevalence over time, in collaboration with 

Addiss Ababa Health Bureau, ENARP resumed the former ANC sentinel surveillance for HIV 

infectionn in four health centres in Addis Ababa in 1995. Following that, several 

epidemiologicall  surveys on various population groups and geographic areas were also carried 

outt in collaboration with different organizations in the country. 

Inn 1997 the first ever cohort study on HIV infection progression in Ethiopia were established. 

AA number of pilot studies were conducted between 1995 and 1996 to identify suitable sites for 

thee study. Three main criteria were used to select suitable sites for the study. The criteria were 

aa high HIV prevalence of at least 10%, a stable population with median duration of residence 

longerr than 20 years and a high acceptability of a long-term research project on HIV/AID S 

(63).. Accordingly two sites were selected for the study. One site is located in a fiber products 

factoryy at Akaki, a suburb of Addis Ababa, and the other at Wonji, a sugar estate 107 km 

Southeastt of Addis Ababa. 

1.4.. THE COHORT STUDY OF ENARP 

StudyStudy population and procedure 

Att general information meetings with factory workers at both sites, the objectives of the 

study,, the procedures and several administrative issues of the study were explained and 

discussed.. Factory workers of both sexes were then invited to join the study. The cohort study 

proceduree was that after signing an informed consent form at the study clinics, participants 

receivedd individual pre-test counseling by experienced counselors to determine what they 

kneww of HIV transmission, prevention, and course of infection; how they perceived their 

personall  HIV-infection risk and how they might react to a positive or negative result upon 

HIVV antibody testing. After pre-test counseling, interviewers matched by gender with subjects 
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collectedd data on socio-demographic characteristics, sexual behaviors, and medical history, 

usingg a structured questionnaire. Each interview was followed by a clinical examination 

performedd by a medical doctor, before blood was drawn for laboratory analyses. Finally, 

participantss were informed that their HIV test results would be available 30 days later at the 

studyy clinics. Attending post-test counseling (PTC) is optional, although an appointment date 

wass given in writing to everyone. Participants thereafter came every six months to the study 

clinicc for follow-up, at which the above procedures are repeated. 

Individualss were recruited into the cohort study throughout the period 1997-2001 though most 

participantss (73.6%) joined the study between 1997 and 1998. Recruiting new study 

participantss stopped at the end of 2001. So far 1679 individuals have joined the cohort from 

bothh sites. The socio-demographic characteristics of study participants at the time of 

enrollmentt are shown in Table 1. 

Ass an incentive to participate, factory workers and their families were offered free medical 

caree for the duration of the cohort study. All study information was coded and kept 

confidential.. The EHNRI Research and Ethical Clearance Committee and the National Ethical 

Clearancee Committee approved the study protocol. 
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Tablee 1. General characteristics of ENARP-cohort study participants at the time of 

enrollment,, 1997-2001. 

Characteristics s 
StudyStudy site 

Akaki i 
Wonji i 

Sex Sex 
Male e 
Female e 

Age Age 
20-29 9 
30-39 9 
40-49 9 

Education Education 
Illiterate e 
Gradee 1-6 
Gradee 7-12 
Gradee 12 complete 
Higherr education 

MaritalMarital  status 
Currentlyy married 
Currentlyy not married 

Religion Religion 
Orthodoxx Christian 
Others s 

YearYear of enrolment 
1997 7 
1998 8 
1999 9 
2000 0 
2001 1 

Total l 

Percent t 

48.2 2 
51.8 8 

77.8 8 
22.2 2 

8.0 0 
41.1 1 
50.9 9 

13.7 7 
32.8 8 
27.1 1 
17.6 6 
8.8 8 

77.2 2 
22.8 8 

76.1 1 
23.9 9 

52.9 9 
20.7 7 
14.7 7 
8.7 7 
3.0 0 

100.0 0 

Number r 

810 0 
869 9 

1307 7 
372 2 

135 5 
690 0 
854 4 

230 0 
550 0 
455 5 
296 6 
148 8 

1296 6 
383 3 

1278 8 
401 1 

888 8 
347 7 
247 7 
146 6 
51 1 

1679 9 

ClinicalClinical examinations and procedures 

Clinicall  information is obtained through a medical examination focussing on the conditions 

includedd in the WHO staging system for HIV infection and disease (64). Most diagnoses are 

presumptive,, since access to laboratory investigations is limited. Participants are regularly 

seenn every six months at the study clinic and between visits, if general care is needed. 
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LaboratoryLaboratory samples and procedures 

Bloodd samples are transported on the day they are obtained to ENARP's laboratory at the 

EHNRI.. Upon arrival blood samples are used for routine hematological tests. Plasma samples 

aree tested for HTV-1 and syphilis antibodies routinely and kept for future use. T-cell subset 

andd HIV viral load determination are also performed routinely. In addition, stool samples are 

takenn regularly and tested for parasites and helminthes. 

DataData management 

Laboratoryy and epidemiological databases are designed and built in FoxPro and MS-Access. 

Dataa entry and processing is performed at the central level. These data are easily accessible to 

researcherss via local area network (LAN). ENARP has a LAN and two data servers, over 30 

PCss and printers connected to the server. 

1.5.. SCOPE OF THE THESIS 

Thiss thesis presents several aspects related to the epidemiology of HIV/AID S in Ethiopia. 

Chapterr II, III , IV and V are based on data from the ENARP cohort study. While chapter VI 

andd VII used data from population-based surveys in Addis Ababa. These include community 

basedd HIV prevalence survey, surveillance data on pregnant women attending ANC, and 

populationn data from census and sample surveys. 

Inn chapter II the prevalence, incidence and risk factors for HIV infection among factory 

workerss participating in the ENARP-cohort study is presented. The relevance of socio-

demographic,, behavioral and STIs as risk factors for HIV infection are explored. 

Inn Chapter HI Evidence of change in sexual behaviors and reported STIs is presented among 

maless participating in the ENARP-cohort study. In particular, the efficacy of behavioral 

interventionss such as HIV-Voluntary Counseling and Testing (VCT) is assessed. 

Inn Chapter IV the relevance of simple markers (clinical and laboratory markers not requiring 

sophisticatedd laboratories) in the decision of initiation of antiretroviral therapy among 
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ENARP-cohortt participants is explored. Timing of hypothetical treatment is compared 

betweenn guideline using the simple markers and those guidelines internationally 

recommended. . 

InIn Chapter V survival time with HIV infection and the rate of CD4 decline are estimated 

usingg data from HIV-infected ENARP-cohort participants. Previous studies found lower CD4 

countss among HIV-negative Ethiopians compared to any other populations. Therefore, the 

paperr in particular focuses on investigating the influence of low baseline CD4 counts on 

HIVV survival time. 

InIn chapter VI ANC and community based HIV prevalence data are compared in Addis Ababa 

inn order to assess the validity of ANC data as indictor of the prevalence in the general 

populationn and to correct the ANC prevalence data using a validated adjustment method. 

Inn chapter VII the course of the HIV epidemic in Addis Ababa and its potential demographic 

impactt are presented. The study in particular focuses on the demographic impact of AIDS in 

thee context of low fertility. 

Finally,Finally, the various studies included in this thesis are discussed and recommendations are put 

forward. . 
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