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Thiss thesis presents results of studies on the Epidemiology of HIV-1 in Ethiopia, carried out 

ass part of the research program of ENARP. Most of the studies included in this thesis were 

basedd on cross-sectional and longitudinal analysis of data from the cohort. The other topics 

usedd population-based data from Addis Ababa. This thesis concludes with a general 

discussionn of the results of the different studies and some recommendations for future 

epidemiologicall  studies. 

Inn chapter I the main section (Section 1.2.) presented a review of the HIV/AEDS epidemic in 

Ethiopia.. The section attempted to provide a thorough review of the current status of the HIV 

epidemic,, progression, heterogeneity in the spread of HIV, high risk groups and national 

responsee to the epidemic using available information. The HIV epidemic started in urban 

Ethiopiaa around the mid-80s and currently most urban areas are severely affected, with some 

urbann areas more affected than others. The few existing data on the progression of the HIV 

epidemicc indicated that the prevalence of HIV has stabilized in major urban areas of the 

countryy in the recent years with a plateau around the mid-90s. In contrast, the rural epidemic 

startedd in the early 90s. Recent data showed that the epidemic has spread into the rural parts 

off  the country at a fast rate. There is also indication that the rural epidemic is at its early stage 

andd is expected to be worsening unless checked. Analyses of the national response to the HIV 

epidemicc revealed that although HIV/AID S intervention programs were in place in Ethiopia 

sincee the early years of the epidemic, the programs were constrained by years of socio-

economicc and political instabilities in the country. Currently, encouraging signs of 

commitmentt from various stakeholders and good political commitment from the side of the 

governmentt are being seen in the fight against HIV/AIDS. There is however a long way to go 

too limit the further spread of HIV in the country. 

Inn Chapter II the prevalence, incidence and risk factors for HIV infection among participants 

off  ENARP-cohort study were examined. The overall baseline HIV prevalence was 9.4%, 

significantlyy higher in females (12.4%) than males (8.5%). For both sexes, factors 

independentlyy associated with an increased risk of HIV infection were widowhood, having 

hadd antibodies against TPHA and HSV-2. Risk factors specific for males were being orthodox 

Christian,, having had a higher lifetime number of sexual partners and genital discharge in the 

pastt 5 years. For females, factors included low-income, ever been raped, and casual sex in the 

lastt year. The overall incidence of HIV infection was 0.4 per 100 PY. The highest incidence 
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ratee was documented among young women (age <30 years) (1 per 100 PY). The study 

confirmedd that high-risk sexual behavior and STIs play major roles in the spread of HIV 

infectionn in Ethiopians but that factors such as rape and low economic position make the 

womenn more vulnerable than the men. It was recommended that HIV prevention programs 

shouldd intensify their focus on decreasing the number of sexual partners, promoting condom 

use,, and urging early treatment of STIs to control the further spread of HIV infection in the 

population.. Furthermore, HIV prevention programs should also focus on young women and 

thosee women who are particularly vulnerable to HIV infection due to their low socio-

economicc status in the society. Such programs need to address rape and other forms of sexual 

violence. . 

Inn Chapter HI the trend in sexual behavior among male factory workers participating in the 

ENARP-cohortt study was examined. A number of behavioral and STI related indicators were 

assessedd through cross-sectional and longitudinal analysis. These include casual sex, sex with 

commerciall  sex workers (CSW), condom use, and history of sexually transmitted diseases 

(STDs)) as indicated by genital discharge and genital ulcer. Health education, and HIV-

Voluntaryy Counseling and Testing (VCT) were offered to cohort participants. At intake, the 

prevalencee of casual sex in the past year, sex with CSWs, condom use with the last casual 

partner,, history of genital discharge in the past five years, and history of genital ulcer in the 

pastt five years were 9.7%, 43.4%, 38.8% (Akaki site only), 10.6%, and 2.1%, respectively. 

Att the Wonji site, the intake prevalence of casual sex, sex with CSW, and history of genital 

dischargee decreased significantly by calendar year between 1997 and 1999. At both sites 

combined,, between the first and the fourth follow-up visits, there was a decline in the 

proportionn of males reporting recent casual sex (from 17.5% to 3.5%, pO.001), sex with 

CSWss (from 11.2% to 0.75%, pO.001), and genital discharge (from 2.1% to 0.6%, p=0.004). 

Thee study documented a substantial decline in risky sexual behaviors and reported STIs 

duringg follow-up. In conclusion, the study gave evidence that risky sexual behaviors and 

incidencee of STIs have decreased in this cohort of factory workers provided with health 

educationn and HIV testing and counseling. 

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

sophisticatedd laboratories) in the decision of initiation of antiretroviral therapy was explored 

amongg HIV-infected ENARP-cohort participants. Timing of hypothetical treatment was 
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comparedd between guidelines using the simple markers (based on presence of at least one 

marker),, guidelines recommended by the United States Department of Health and Human 

Servicess (based on CD4 and viral load), and guidelines for resource-limited settings 

recommendedd by the World Health Organisation. Simple markers found to independently 

predictt death were low body mass index (BMI), HIV-related conditions, anaemia, and 

lymphocytee count <1500/ul. In such time as was covered by our study, 135 (87%) of 155 

cohortt participants would have had the same management under both the simple markers and 

thee DHHS guidelines, i.e., would have been treated (n=l 14, or 74%) or not treated (n=21, or 

14%).. Of the 114 participants hypothetically treated under either set of guidelines, 91(80%) 

wouldd have started treatment at the same time. Application of the WHO guidelines for 

resource-limitedd settings (without CD4 counts) would have resulted in 11 participants dying 

withoutt ever meeting a treatment indication during regular follow-up visits. The study, 

therefore,, identified simple markers for initiating antiretroviral therapy in HIV-infected 

Ethiopia,, although the validity of these markers for monitoring patients' improvement 

followingg therapy remains to be evaluated. It was recommended that the development of such 

toolss would facilitate the introduction of anti-retroviral drugs in resource-poor countries. 

Inn chapter V we estimated survival time and the rate of CD4 T cell (CD4) decline among 

HIV-infectedd individuals participating in the EN ARP-cohort study. The study was undertaken 

too test the hypothesis whether the generally low baseline CD4 counts among Ethiopians 

influencee survival time following HIV infection. We used data from 149 HIV-prevalent 

ENARP-cohortt participants with visits at 6-month intervals between February 1997 and July 

2002.. CD4 cells slopes were compared between Ethiopians and Dutch homosexual men. The 

1499 individuals contributed 791 visits. Their mean age at intake was 34 years and 69% were 

males.. The mean CD4 cell count was 345 and 514 X 106/1 for the prevalent cases at 

enrollmentt and at the time of serocnversion for incident cases, respectively. During active 

follow-upp 29 individuals died, giving a cumulative incidence of death of 6.7 per 100 PY. We 

estimatedd median survival time in the range of 9.1 to 12.8 years using different approaches. 

Thee rate of CD4 decline was significantly lower in Ethiopians compared to Dutch homosexual 

menn and drug users. The study concluded that survival time in HIV-infected Ethiopians is 

similarr to that of populations in industrialized countries before the advent of antiretroviral 

therapy.. The generally low baseline CD4 counts among Ethiopians do not lead to a shorter 

HIVV survival time than in other populations. 
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Inn Chapter VI we attempted to correct HIV prevalence estimates obtained from antenatal 

clinicc (ANC) attending pregnant women of Addis Ababa using a validated adjustment 

method.. This study is especially important since available evidence so far showed that ANC 

dataa overestimate the prevalence in the general population of Addis Ababa, which is in 

contrastt to reports from other sub-Saharan African countries. A published parity-based 

adjustmentt procedure was applied to the ANC based HIV prevalence data, using fertility data 

obtainedd from the Demographic and Health Survey (DHS) of 2000. HIV prevalence among 

antenatall  clinic users was 15.6% but decreased to 11.3% after parity-based adjustment. This 

latterr estimate is in line with figures from several community-based surveys carried out over 

thee years 1996-2000 [8.2%-12.2%]. Compared to other African cities, the proportion of 

womenn who are not sexually active is higher in Addis Ababa. Such women, who are at low 

riskk of HIV infection, would not get pregnant; thus data from antenatal clinic users 

overestimatee the HIV prevalence in the general population. The study concluded that 

differencess in fertility patterns between Addis Ababa and other African cities are responsible 

forr the disparity between HIV prevalence figures based on antenatal care versus community 

data. . 

Inn chapter VII the potential demographic impact of AIDS in Addis Ababa was studied. 

Addiss Ababa is experiencing a demographic transition in which the total fertility rate has 

declinedd from 3.8 to below replacement level over the last 20 years. HIV prevalence is 

predictedd to stabilize at 10% in adults, resulting in a total number of people living with HIV at 

200,000,, a cumulative number of AIDS deaths at 50,000, and about 60% of adult deaths 

attributablee to AIDS by the year 2000. The epidemic is predicted to reduce life expectancy by 

100 and 17 years for the years 2000 and 2024, respectively, and to turn to negative the rate of 

naturall  increase (RNI) after 2009 (-0.18%, -0.35% and -0.71% per annum by 2009, 2014, and 

2024,, respectively). Population growth is expected to continue with or without HIV, as a 

resultt of high net in-migration, although data for migration are scant. It was concluded that in 

aa low fertility area like Addis Ababa, AIDS has the potential to cause negative RNI as early as 

inn 2009. In addition, the study has shown that the epidemic has already had a significant 

demographicc impact on the population of Addis Ababa, and will have even greater impact in 

thee future. However, it was stressed that, the future course of the epidemic and its 

demographicc consequences could be altered through effective interventions such as 
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behaviorall  change towards safe sex, control of sexually transmitted diseases, antiretroviral 

therapies. . 
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