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Background: The epidemiology of human immunodeficiency virus (HIV) infection in Ethiopia
varies with regions, study population, and time. Thus, timely information on HIV epidemiology
is critical for the combat of the epidemic. In this study, we aim to update HIV prevalence and
risk factors among voluntary counseling and testing (VCT) clients at the University of Gondar
Teaching Hospital, Northwest Ethiopia.

Methods: A total of 2,120 VCT clients’ records from September 2007 to August 2010 were
analyzed retrospectively. Bivariate logistic regression analysis was used to identify significant
predictors. Odds ratio (OR) and 95% confidence intervals (Cls) were calculated. Statistical
significance was set at P-value <0.05.

Results: Of 2,120 VCT clients, 363 (17.1%) were seropositive for HIV. A higher rate of HIV
positivity was observed among female clients (20.4%) than that in male clients (14.0%) (OR 1.58,
95% CI1.26-1.98, P=0.00). Widowed (95% CI 10.42-34.92, P=0.00), married (95% CI 3.42-5.94,
P=0.00), divorced (95% CI 2.79-5.32, P=0.00), and illiterate (95% CI 2.33-5.47, P=0.00) clients
were associated with HIV infection with the odds ratios of 19.07, 4.51, 3.85, and 3.57, respectively.
Clients within the age category of 3549 years (OR 5.03, 95% CI 3.56-7.12, P=0.00) and above the
age of 50 years (OR 4.99, 95% CI 2.67-9.34, P=0.00) were more likely to be infected with HIV.
Conclusion: HIV is still the major concern of public health in the Gondar area as evidenced
by our data. Being female, widowed, married, illiterate, and older age were the identified risk
factors for HIV infection. Thus, consideration of these factors in future intervention and clinical
practice is recommended.
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Introduction

The human immunodeficiency virus (HIV) pandemic continues to be a major public
health threat in the world. Since its recognition, HIV has claimed >34 million lives
worldwide and ~36.9 million people were living with HIV by the end of 2014.! Sub-
Saharan Africa accounts for 70% of the world HIV/AIDS infections and deaths.
Ethiopia is one of the sub-Saharan African countries most affected by the HIV pan-
demic. The adult prevalence of HIV was estimated to be 0.2% in 1985, 3.2% in 1995,
and 4.4% in 2003.>* Trend analysis of national HIV prevalence rate reveals a gradual
rise until the late 1990s and a decline after 2000.2 In 2014, the number of people
living with HIV was estimated to be 769,600, with 15,700 new HIV infections and
35,600 AIDS-related deaths.® According to this report, annual new HIV infections and
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AIDS-related deaths have been declined by 90% and 53%,
respectively, between 2000 and 2011, due to expansion of
HIV counseling and testing, care, and treatment services.

Despite the significant drop of HIV prevalence in the
country, studies show that there is remarkable heterogeneity
with geographic regions, study populations, and the period
of study.”!" Further, factors that sustain disparities in HIV
prevalence and fueling the epidemic such as high-risk sexual
behaviors, low education, limited access to health service, the
social stigma surrounding HIV, and poverty are still highly
prevalent among the population of Ethiopia.'*'* Further-
more, many of HIV-infected people do not know about their
status, and a significant number of the population remain
uninformed or misinformed about the cause, transmission,
and preventive measures.'>"!7 Therefore, there is a pressing
need for continuous monitoring and analysis of existing
data to generate pragmatic evidence to explain the basis of
the prevalence and variations. Such strategies are useful for
identification of more vulnerable population groups and to
design interventions focusing on those who are at more risk
of acquiring HIV infection.

HIV counseling and testing is the key entry point to pre-
vention, care, treatment, and support services, where people
learn their HIV status and its implications to make informed
decisions about their health.®'>!> Voluntary counseling and
testing (VCT), provider-initiated testing and counseling, and
mandatory HIV screening are the three types of HIV tests
being used in Ethiopia.”* VCT continues to be a cornerstone
for HIV prevention and care services in the country. It
increases clients’ perception of their vulnerability to HIV,
promotes behavioral changes, facilitates early referral for
care and support, and assists in reducing social stigma. Fur-
thermore, data from VCT clients have been used as important
sources of information for estimating HIV prevalence and
determinants of the epidemic.'®!°

Although information on HIV prevalence among different
segments of population is available,*'* data on prevalence
of this infection among VCT clients from the Gondar area
are scarce. Thus, we sought to fill this gap by updating the
prevalence of HIV infection among VCT clients who attended
the University of Gondar Teaching Hospital in 3 consecutive
years and to identify the sociodemographic determinants for
HIV seropositivity.

Materials and methods

Study design, settings, and population

A retrospective study was conducted at the University of
Gondar Teaching Hospital, Gondar, Northwest Ethiopia, to

determine the prevalence of HIV infection and the associated
risk factors among VCT clients between September 2007
and August 2010. Gondar is located at 737 km from the
country’s capital Addis Ababa in North Gondar zone of the
Ambhara regional state. The town has latitude and longitude
of 120361N and 370281E, respectively, and an elevation of
2,133 m above sea level. Gondar is a capital of North Gondar
Zone with urban population of ~227,100 in 2007.%°

The University of Gondar Hospital is a tertiary-level
teaching and referral hospital with 450 beds for inpatients
and provides referral health services for >5 million inhabit-
ants in Northwest Ethiopia. The hospital also has a VCT
clinic, where clients from Gondar town and surrounding
areas receive VCT for HIV free of any charges.

Determination of HIV infection

HIV infection was detected by rapid HIV test kits as per the
national algorithm for HIV testing. Briefly, sera prepared
from venous blood/whole blood were screened for HIV using
a KHB diagnostic kit (Shanghai Kehua Bio-Engineering Co.
Ltd, Shanghai, People’s Republic of China). Reactive samples
were confirmed by Stat-Pack (Chembio Diagnostics, Med-
ford, NY, USA) and Uni-Gold kits (Trinity Biotech, Wicklow,
Ireland) according to the national algorithm for HIV testing.

Data collection

Data were collected from the VCT registration book. Data
with missing values with respect to the study variables were
omitted. Sociodemographic variables such as age, sex, resi-
dence, education status, and clinical characteristics such as
HIV serostatus were collected.

Statistical analysis

Data analysis was performed using SPSS Version 20 statisti-
cal package (IBM Corporation, Armonk, NY, USA). Data
were summarized using frequencies and proportions to
describe the study population in relation to relevant variables.
Bivariate analysis was used to identify significant predictors.
The degree of association between independent and depen-
dent variables was assessed using odds ratio (OR) with 95%
confidence interval (CI). P-value <0.05 was considered as
statistically significant.

Ethical considerations

Ethical clearance for this study was obtained from the School
of Biomedical and Laboratory Sciences (SBMLS), Univer-
sity of Gondar. A permission letter was also obtained from
the Hospital Laboratory head prior to data collection. The
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ethics review committee of SBMLS did not require written
informed consent to be obtained from all patients, as this
was retrospective study, and all data was anonymous and
handled confidentially.

Results

Characteristics of the study participants
A total of 2,120 clients’ data were retrieved from VCT reg-
istries of the University of Gondar Teaching Hospital. Of
the 2,120 VCT clients, 1,093 (51.6%) were males and 1,027
(48.4%) were females, giving a male-to-female ratio of
1.06:1. The median age of the study subjects was 23.0 years
(interquartile range +10). 1,188 (56%) of the clients were
from urban areas; and >80% of the participants had elemen-
tary education and above. In terms of their marital status,
1,334 (62.9%) were never married, followed by married
(21.2%), divorced (13.4%), and widowed clients (2.4%).
A little over one-third of the VCT clients (36.7%) were
students, 316 (14.9%) were daily laborers, and 282 (13.3%)
were government employees (Table 1).

Prevalence of HIV infection among

the study subjects

Overall, 17.1% (363/2,120) of the study participants were
found to be HIV positive (Table 2). Higher rates of HIV
positivity were observed among female clients (20.4%) than
males (14.0%) (OR 1.58, 95% CI 1.26-1.98, P=0.00). The
prevalence of HIV was higher among the participants in the
age group of 35-49 years (35.5%), followed by >50 years
(35.3%) and 20-24 years (22.7%). In terms of their marital
status, higher rates of HIV positivity were observed among
widowed (64.7%) and married participants (30.2%). The
prevalence of HIV among VCT clients showed an inverse
relationship with their education level, with a higher HIV
rate among illiterates (28.0%) than among educated ones.
With respect to occupations of the clients, higher HIV rates
of positivity were detected among merchants (27.4%), daily
laborers (26.3%), and housewives (25.7%) compared to that
among other occupations. Year-specific HIV-positive rates
were 25.2%, 15.5%, and 14.9% in the years 2007/2008,
2008/2009, and 2009/2010, respectively.

Bivariate analysis revealed that widowed (95% CI
10.42-34.92, P=0.00), married (95% CI 3.42-5.94, P=0.00),
divorced (95% CI 2.79-5.32, P=0.00), and illiterate clients
(95% CI 2.33-5.47, P=0.00) were associated with HIV
infection, with the odds ratios 0f 19.07, 4.51, 3.85, and 3.57,
respectively. Clients within the age category of 35-49 years

Table | Sociodemographic characteristics of clients who
attended the VCT center at the University of Gondar Teaching
Hospital, from September 2007 to August 2010

Characteristics Frequency (N=2,120) Percentage
Sex
Male 1,093 51.6
Female 1,027 48.4
Age, years
<l4 48 2.3
15-19 425 20.0
20-24 680 321
25-34 620 29.2
3549 296 14.0
>50 51 24
Residence
Urban 1,188 56.0
Rural 932 44.0
Marital status
Single 1,334 62.9
Married 450 21.2
Widowed 51 24
Divorced 285 13.4
Religion
Orthodox Christian 1,939 91.5
Muslim 151 7.1
Other 30 1.4
Educational status
llliterate 375 17.7
Elementary education 721 34.0
Secondary education 698 329
College and above 326 15.4
Occupation
Civil servant 282 13.3
Merchant 201 9.5
Farmer 283 133
Student 777 36.7
House wife 74 35
Daily laborer 316 14.9
Other 187 8.8

Abbreviation: VCT, voluntary counseling and testing.

(OR 5.03, 95% CI 3.56-7.12, P=0.00) and over the age of
50 years (OR 4.99, 95% CI 2.67-9.34, P=0.00) were more
likely to be infected with HIV.

Discussion

HIV/AIDS continues to be a major public health challenge in
the world, despite the major efforts and resources allocated to
combat the epidemic. Interventions such as HIV counseling
and testing service has been shown to reduce HIV prevalence
by promoting safer sexual behavior and serving as a key entry
point for HIV treatment and care. Ethiopia has shown an
encouraging improvement in the expansion of VCT centers
and antiretroviral therapy programs over the past decade that
has reduced HIV prevalence at the national level.>!° Nev-
ertheless, HIV epidemiology in the country varies markedly
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Table 2 Seroprevalence of HIV infection and associated risk factors among VCT clients at the University of Gondar Teaching Hospital,

from September 2007 to August 2010

Characteristics HIV status COR (95% CI) P-value
Positive, n (%) Negative, n (%)
Sex
Male 153 (14.0) 940 (86.0) 1.0 -
Female 210 (20.4) 817 (79.6) 1.58 (1.26-1.98) 0.00
Age, years
<4 6 (12.5) 42 (87.5) 13.1 (0.54-3.20) 0.56
15-19 26 (6.1) 399 (93.9) 0.60 (0.37-0.95) 0.03
20-24 67 (9.9) 613 (90.1) 1.0 -
25-34 141 (22.7) 479 (77.3) 2.70 (1.97-3.67) 0.00
3549 105 (35.5) 191 (64.5) 5.03 (3.56-7.12) 0.00
>50 18 (35.3) 33 (64.7) 4.99 (2.67-9.34) 0.00
Residence
Urban 208 (17.5) 980 (82.5) 1.06 (0.85-1.34) 0.60
Rural 155 (16.6) 777 (83.4) 1.0 -
Marital status
Single 117 (8.8) 1,217 (91.2) 1.0
Married 136 (30.2) 314 (69.8) 451 (3.42-5.94) 0.00
Widowed 33 (64.7) 18 (35.3) 19.07 (10.42-34.92) 0.00
Divorced 77 (27.0) 208 (73.0) 3.85 (2.79-5.32) 0.00
Educational status
llliterate 105 (28.0) 270 (72.0) 3.57 (2.33-5.47) 0.00
Elementary school 124 (17.2) 597 (82.8) 1.91 (1.26-2.88) 0.00
Secondary education 102 (14.6) 596 (85.4) 1.57 (1.03-2.40) 0.04
College and above 32 (9.8) 294 (90.2) 1.0 -
Occupation
Civil servant 52 (18.4) 230 (81.6) 1.0 -
Merchant 55 (27.4) 146 (72.6) 1.67 (1.08-2.57) 0.02
Farmer 42 (14.8) 241 (85.2) 0.77 (0.49-120) 0.25
Student 76 (9.8) 701 (90.2) 0.48 (0.33-0.70) 0.00
House wife 19 (25.7) 55 (74.3) 1.53 (0.84-279) 0.17
Daily laborer 83 (26.3) 233 (73.7) 1.57 (1.07-2.33) 0.02
Other 36 (19.3) 151 (80.7) 1.06 (0.66—1.69) 0.83
Years
September 2007-August 2008 104 (25.2) 308 (74.8) 1.93 (1.45-2.56) 0.00
September 2008—August 2009 110 (15.5) 598 (84.5) 1.05 (0.80-1.37) 0.72
September 2009—August 2010 149 (14.9) 851 (85.1) 1.0 -
Overall 363 (17.1) 1,757 (82.9)

Abbreviations: HIV, human immunodeficiency virus; VCT, voluntary counseling and testing; COR, crude odds ratio; Cl, confidence interval.

in terms of prevalence and risk factors from place to place.
Therefore, accurate and timely data on the local epidemiology
of HIV are a necessity to identify at-risk groups and to tailor
intervention strategies accordingly. To this end, our study
sought to update the prevalence and associated risk factors
for HIV seropositivity among VCT clients at the University
of Gondar Teaching Hospital.

The overall prevalence of HIV observed in our study was
17.1%. This was higher than the 13.7% VCT-based national
prevalence rate?! and 13.4% rate in Burie, Ethiopia.?? Yet,
it was lower than the previously reported 25.4% rate from
Gondar,? 24.5% rate in Addis Ababa, Ethiopia,? and 24.6%
in Tanzania.?* The variability in HIV prevalence across the

studies and our finding could be explained by differences in
sociodemographics of the study participants and prevailing
HIV risk factors in the study areas. HIV prevalence rates were
declining over the study period, albeit the increasing trend in
VCT uptake. This was in agreement with the declining trends
of HIV prevalence among the general population of Ethiopia
and different segments of populations in the country.”3!!
However, it is not clear whether this decline could be related
to the general declining trend of HIV in the country as this
is not a community-based study.

Analysis of sociodemographic characteristics revealed
higher HIV prevalence among females than males. This
observation was in line with a number of previous studies
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including the national demographic and health survey that
reported higher HIV positivity rate among females.”®!° This
could be ascribed to biological, cultural, sexual violence,
and economic disadvantages related to their sex. Similarly,
widowed and married clients were more likely to be infected
with HIV than unmarried ones. This might be partly attributed
to the prevalent extramarital sex or successive marriages in
the area. Another possible reason that explains the high HIV
prevalence among this group is that married/widowed clients
often seek VCT service upon developing symptoms that
suggest HIV infection. However, this issue remains to be a
subject of further investigations to understand the contextual
influences of couples’ relationship and behaviors on their
health and to design tailored intervention methods.

This study found that clients above the age of 35 years are
at about five times at higher risk of being infected with HIV
than the younger ones. This finding was in agreement with
previous studies.?>* Presumably, younger people may be less
likely to acquire HIV infection due to the significant reduction
in new HIV infections as a result of expanded interventions
and HIV testing and care services in the country.® However,
the reason behind the high HIV rate among older age group
is not clear. It appears that older age groups are more likely
to be married, divorced, or widowed (which are found to be
risk factors for HIV in this study), which could explain the
higher prevalence in these groups. This study also identified
higher likelihood of HIV infection among illiterates than
educated clients, which was consistent with the report of
Ethiopian health and demographic survey.” This suggests
that an insufficient awareness regarding HIV transmission
and prevention could be the drivers for the seropositivity
among this group of the population.

The results of this study were solely derived from records
of VCT clients; thus, our inferences are subject to some limi-
tations. Key variables such as clients’ socioeconomic status,
risk behavior, number of sexual partners, and awareness of
HIV transmission and prevention methods were missing.
Nevertheless, our data provide useful information regarding
HIV prevalence and risk factors among VCT clients in the
Gondar area.

Conclusion

HIV is still the major public health concern in the Gondar area
as evidenced by our data. Being female, widowed, married,
illiterate, and of older age were found to be associated with
higher likelihood of HIV infection. Thus, concerted efforts
and intervention strategies that target these at-risk popula-
tions are recommended.
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