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Abstract
Background: Seroprevalence of HIV, HBV infections and syphilis are well established in different segments of
Ethiopian population but there are no such estimates in street dwellers.
Objective: To assess seroprevalence of HIV, HBV and syphilis among street dwellers.
Methods: A cross sectional study was conducted from April to August 2004 involving street dwellers in Gondar city,
Northwest Ethiopia. Data on socio-demographic characteristics and sexual behaviors were collected using a structured
questionnaire. Sera were tested for the presence of HIV antibodies using an enzyme linked immunosorbent assay.
Hepatitis B Virus infection was assessed by an immunochromatographic test. Syphilis serology was examined using
rapid plasma reagin and Treponema pallidum haemagglutination tests.
Results: Of the total 404 street dwellers enrolled in the study, 72.8% were males and 27.2% were females. Among the
females 10% responded that they had been sexually abused. Seroprevalence of HIV was 6.9%. The prevalence in females
(11.8%) was significantly higher than that in males (5.1%) (OR=2.5, 95% ClI, 1.1-5.8, P=0.02). The highest prevalence
of HIV was observed in the age group of 26-35 years. HIV seropositivity was significantly correlated with the number
of sexual partners (p<0.0001). Antibodies against Treponema pallidum were detected in 10.9% of the subjects. Syphilis
serology also correlated with the number of sexual partners (OR=5.9, 95%CI 2.3-15.6, P=0.0001). Of the 302 street
dwellers examined for the presence of HBsAg, 33 (10.9%) were found positive. Seropositivity for HBsAg was higher in
females (28.9%) than that in males (8.3%) (OR=4.5 95%CI 1.8-11.0 P=0.001).
Conclusion: The data indicated high prevalence of HIV, HBV and syphilis among street dwellers in Gondar city.
Intensified prevention activities targeting this population will have paramount importance in halting spread of the
infections. [Ethiop.J.Health Dev. 2006;20(3):160-165]
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Introduction

Sexually transmitted infections (STIs) represent a major
public health problem in developing countries, including
Ethiopia. Millions of people suffer from them due to lack
of access to appropriate care, poor nutrition and adverse
living conditions (1).

HIV/AIDS has been spreading at an alarming rate world
wide. It has been estimated that at the end of 2002, 42
million people were infected by HIV/AIDS and the
majority of these cases were found in sub-Saharan Africa
(2). Ethiopia is among the highly affected countries in the
region with national adult prevalence rate of 4.4% being as
high as 12.6% in urban and as low as 2.6% in rural areas

(3).

Hepatitis B virus (HBV) is known to be highly infectious
and associated with long term morbidity and mortality due
to complications like cirrhosis, portal hypertension and
hepato-cellular carcinoma. It is estimated that, world wide
more than 2 billion people have been infected by HBV and
350 million people have chronic infection (4). The virus is
highly contagious and relatively easy to be transmitted
from one infected individual to another by blood-to blood
contact, during birth, unprotected sex, and

by sharing needles and has a relatively higher prevalence
in the tropics (5).

Syphilis is a systemic disease caused by Treponema
pallidum which can be spread by sexual contact, blood
transfusion and via vertical transmission (6). In subSaharan
Africa, it remains an important cause of morbidity. Its
prevalence among pregnant women varied from 0.24% in
Burkina Faso (7) to 3% in Kenya (8) and 12.8% in
Tanzania (9). In Ethiopia, the few previous studies
conducted on the subject showed a prevalence of syphilis
among pregnant women, ranging from 2.2% to 27% in
different parts of the county (10, 11, 12, 13)).

HIV, HBYV infections and syphilis constitute a huge health
and economic burden for developing countries. The
importance of STIs has been more widely recognized in the
advent of the HIVV/AIDS epidemic, and consequently there
are good evidences that the control of STIs can contribute a
great deal to the reduction of HIVtransmission (14).

Epidemiological data on the seroprevalence of STIs in
street dwellers is very scarce in Ethiopia. This study was
therefore aimed at determining sexual behaviors and

seroprevalence of HIV, HBV infections and syphilis

among street dwellers in Gondar city. The information
generated from this study is expected to help in designing
control strategies on HIV/AIDS and other STIs in street
dwellers in the country as a whole.

Methods

Study population and area: This was a cross-sectional
study conducted from April to August 2004 involving
street dwellers in Gondar city, Northwest Ethiopia. The
study subjects were selected randomly from the various
sites where the street dwellers reside. Ethical clearance
was obtained from the Research and Publication Office of
Gondar University and written informed consent was
sought from each participant.

Data collection: Data on socio-demographic variables and
sexual behavior were collected using a pre-tested and
structured questionnaire. After pre-test counseling, venous
blood was aseptically collected from each of the study
participants. Sera were separated by centrifugation and
kept at -20°C until used.

Laboratory investigation: Serum was tested for the
presence of HIV antibodies using enzyme - linked
immunosorbent assays (ELISA) (Vironostica HIVUniform
Il plus O, Organon Tekninka, Boxtel, the Netherlands).
Hepatitis B infection was assessed using HEXAGON
HBsAg (Immunochromatographic 1-step test) following

the manufacturer’s instructions. Rapid Plasma Reagin
(RPR) slide agglutination test (Becton Dicknson,
Microbiology system Cockeysville, Maryland, USA) and
Treponema pallidum Hemagglutination Assay (TPHA)
were employed to diagnose syphilis. The results of HIV
serology were communicated to the study participants after
post test counseling by trained counselors. Appropriate
chemotherapy was given for the study participants who
were diagnosed for treatable health problems such as
intestinal parasites and others during the course of the
study.

Data and statistical analyses: Data were entered and
analyzed using EPI-info 2000 Statistical Software. Odds
ratio (OR) and 95% confidence interval (CI) were used to
measure the strength of association, and a P value of less
than 0.05 was considered significant.

Results

A total of 404 street dwellers aged 8-58 (median age of 20)
years were included from the different sites of Gondar
town, Northwest Ethiopia. 294 of these (72.8%) were
males and 110 (27.2%) were females. Two hundred twenty
eight (56.5%) of the study subjects were illiterate. One
hundred-two (25.3%) responded that they had only one
sexual partner, 127 (31.4%) had two or more, while 175
(43.3%) had no history of sexual exposure. Among the
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female subjects included in the study, 10% responded that
they had been sexually abused.

The HIV seroprevalence in this study population was
found to be 6.9%. The prevalence in females (11.8%) was
also significantly higher than that in males (5.1%)
(OR=2.5, 95% Cl, 1.1-5.8 P=0.02) (Table 1). Among the
different age groups, the highest prevalence of HIV
infection was observed in age group of 26-35 years. There
was no HIV-positive case in the age group of less than 15
years and above 45 years (Table 1). All of the HIV-
seropositive individuals except one had a history of sexual
exposure. Seropositivity correlated with the number of
sexual partners, in that individuals with more than one
sexual partner were at increasingly greater risk of HIV
infection (p<0.0001) (Table-2).

Among the 404 subjects tested for the presence of
antibodies against Treponema pallidum, 44 (10.9%) were
found positive. The males seem to be more affected than
females, although it was not statistically significant (P=0.3,
Table 1). All seropositive individuals by RPR were also
confirmed to be positive by a more specific test - TPHA.
Seropositivity for syphilis increased with age but there was
no significant association with the educational status of the
study subjects (Table 1). Syphilis seropositivity correlated
with the number of sexual partners (OR=5.9, 95%Cl, 2.3-
15.6, P=0.0001) (Table 2).

Of the 302 street dwellers examined 33 (10.9%) were
found to be positive for HBsAg. The 28.9% prevalence in
females was significantly higher than the 8.3% prevalence
in males (OR=4.5, 95%Cl 1.8-11.0 P=0.001). The
seroprevalence of HBsAg consistently increased with an
increase in age (Table 1). However, there was no
significant association between HBV infection and the
number of sexual partners. Similar to HIV infection and
syphilis, educational status was not a factor for HBV
infection in this specific population.

Reported condom use in this study was not significantly
associated with reduced risk of HIV/AIDS, HBV and
syphilis infection (Table 2). The prevalence of HBV
infection and syphilis were significantly higher among
HIV-positive individuals (Table 3).

There was also an interest to investigate the impact of
selected socio-demographic  variables using the
multivariate logistic regression method. Accordingly, only
three of the variables (age, sexual exposure and number of
partners) remained to be significantly and independently
associated  with the outcome variable (HIV
seropositivity/negativity). In this analysis, it was found
that age had a negative impact on the outcome variable
with an Odds Ratio of 0.94 (95% C.1., 0.90 - 0.97). Those
street dwellers who were exposed to sexual intercourse
were at a higher risk of acquiring HIV infection than those
who did not have such exposure (OR = 23, P=0.002).
Moreover, street dwellers with only one, and two and
above sexual partners were about 18 (OR= 18,
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P=0.005) and 29 (OR=29, P=0.001) times more likely to
be infected than those who did not have any sexual
partners, respectively. In general, the findings from the
multivariate logistic regression are more or less similar to
that of the bivariate analysis.

Discussion

In this study, the HIV sero-prevalence among street
dwellers in Gondar city was found to be 6.9%. This was
higher than the national adult prevalence for the year 2003
which was estimated as 4.4% but lower than the urban
prevalence of 12.6% (2). The proportion of females who
were found to be seropositive for HIV infection (11.8%)
was twice higher than males (5.8%). This was in line other
reports indicating a higher prevalence of HIV in females
than males (15). The condition is multifactorial and may
related to increased vulnerable of females to HIV infection
due to biological, social and economic disadvantages
related to their gender (16).

Age specific HIV infection prevalence was particularly
higher in the age group between 26-35 years. This was in
line with reports from military recruits in rural Ethiopia
which showed a higher prevalence of HIV in the age group
of 25-29 years (17). The result was different from national
reports which show the peak age for HIV infections to start
from as early as 15-19 age range in females and 20-24 in
males (3). This is still plausible because most of the street
dwellers in Gondar city came from rural areas where
background prevalence of HIV infection is relatively low.
This was also substantiated by the finding in this study
which shows that only 48.3% of the study subjects in the
age group of 15-25 years had a history of sexual exposure
as compared to 97.4% of the individuals in the age group
of 26-35 years.

We have identified a high prevalence of syphilis in street
dwellers (10.9%). This was much higher than reports on
street dwellers in Brazil (3%) (19) and reports on blood
donors (4.8% in 1991 to 9.2% in 1993) (20) and cataract
patients (4.6%) (21) in Gondar. However, it was lower
when compared with a 28.8% prevalence among factory
workers in Addis (22) and a 12.8% prevalence among
healthy blood donors in Gondar in 1995 (23).

The seroprevalence rate for syphilis was highly associated
with HIV infection (OR= 4.6 95% CI 1.8-11.8 P=0.001).
This was in agreement with results previously reported
elsewhere (24, 25, 26). This may be because syphilis
agents may increase the susceptibility of subjects for HIV
infection, probably through the increased incidence of
genital ulcer (25). The detection and treatment of syphilis
might be of help in limiting the spread of HIV.

The seroprevalence rate for HBsAg was 10.9% in the street
dwellers. This was lower than its prevalence in blood
donors from Gondar (14.4%) (23) but higher than that
reported in blood donors in Addis Ababa and street
dwellers from Brazil (27, 28). The prevalence was higher
in females than in males. In this study HBV seropositivity
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was higher among HIV-positive subjects than HIV-
negative ones’ (OR=5.2 95% CI 1.9-14.0 P=0.001). This
association was not shown in blood donors (23) and
cataract patients (21) in Gondar but is in agreement with
similar findings in Nigeria, Brazil and immigrants from
Ethiopia (26, 29, 30, 31). HIV infection has several effects
on HBV infection and is associated with approximately a
threefold increase in the development of persistent
hepatitis B surface antiginemia (32). This may have
accounted for the higher prevalence of HBsAg among the
HIV infected patients.

Similar to the findings of another study (27), the
seroprevalence of HBV infection increased with age. The
prevalence of HBV which is greater than or equal to 8% is
considered to be endemic (33). The 10.9% prevalence of
HBYV in this study showed that HBV infection is endemic
in this population. The seroprevalence HBV infection did
not show any correlation with the number of sexual
partners. This man indicate that the epidemiology and
transmission of HBV infection follows a different route.

The prevalence of HIV infection and syphilis correlated
with the number of sexual partners. In addition, all HIV
positive cases except one and 84.1% of all subjects that
were seropositive for syphilis had a history of sexual
exposure. One may conclude that the transmission of HIV
and syphilis in this population, therefore, takes place
mainly through sexual contact with an infected person.
However, the reported use of condom was not significantly
associated with reduced prevalence of HIV infection and
syphilis. This may be indicative of the gap in knowledge
on the appropriate use of condoms. In fact, the assessment
in this study showed that there is a considerable gap in
knowledge of street dwellers about HIV/AIDS.

In conclusion, this study showed a high prevalence of HIV,
HBV and syphilis infection and risky sexual behavior
among a heterogeneous group of children, men and women
who lead their daily lives as street dwellers in Gondar city,
Northwest Ethiopia. Health education geared towards
prevention and control of HIV and sexually transmitted
infections should also include this population.

Ethiop.J.Health Dev 2006;20(3)
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Table 1: Seroprevalence of HIV, HBV and syphilis infections among street dwellers in relation to socio-demographic characteristics in Gondar city,
Northwest Ethiopia, April-August 2004.

Variables HIV+ (%)
Sex
Male 15/294 (5.1)
Female 13/110 (11.8)
Age
<14 0/39 (0)
15-25 13/261 (5.0)
26-35 12/77 (15.6)
36-45 3/22 (13.6)
>45 0/5 (0)
Education
Grade 7-12 4/68 (7.9)
Grade 1-6  4/108 (3.7)
llliterate 20/228 (8.8)

OR (95%Cl) P value HBsAg+ (%)  OR (95%Cl) Pvalue Syphilis+(%)  OR (95%CI)
1 22/264 (8.3) 1 35/294 (11.9) 1

2.5 (1.1-5.8) 0.02 11/38 (28.9) 45(1.8-11.0) 0.001  9/110 (8.2) 0.7 (0.3-1.5)
1 0/34 (0) 1 1/39 (2.6) 1
2.1(0.3-43.0) 0.7 21/207 (10.2) 3.7 (0.5-7.7) 0.3 19/261 (7.3) 3.0 (0.4-6.2)
3.6 (1.5-8.5) 0.001 8/46 (17.4) 2.0 (0.7-5.0) 0.1 17/77 (22.1) 3.5 (1.7-7.4)
2.3 (0.5-8.9) 0.2 3/12 (25.0) 2.9(0.6-12.6) 0.1 4/22 (18.2) 1.9 (0.5-6.4)
0.1(0.0-16.4) 0.7 1/3 (33.3) 4.2 (0.0-61.1) 03 3/5 (60.0) 13.1 (1.7-115.1)
1 4152 (7.7) 1 6/68 (8.8) 1

0.6 (0.1-3.1) 0.5 3/93 (3.2) 0.4 (0.1-2.2) 0.2 14/108 (13.0) 1.5 (0.5-4.8)
1.5 (0.5-5.5) 0.2 26/157 (16.6) 2.4 (0.7-8.5) 0.1 24/228 (10.5) 1.2 (0.5-3.5)

P value

0.3

0.5
0.001
0.3
0.01

0.4
0.7

Table 2: Seroprevalence of HIV, HBV infections and syphilis in relation to sexual behavior of street dwellers in Gondar city, Northwest Ethiopia,

Chariacter

HIV+ (%)

OR (95% CI)

P-value

HBsAg+ (%)

OR (95% Cl)

AprilAugust, 2004

P-value

Syphilis+ (%)

OR (95% CI)

P-value

Sexual exposure

NoR 1/175 (0.6) 1

11/146 (7.5) 1

7/175 (4.0)

1
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Yes

No. of sexual partners
NoneR
1
>2

Use of condom
YesR
No

R= Reference group

27/229 (11.8)

1/175 (0.6)

10/102 (9.8)
17/127 (13.4)

9/89 (10.1)
18/138 (13.1)

23.3 (3.3-46.8)

1

2.1 (2.5-4.9)
6.4 (5.2-9.6)

1
1.3 (0.5-3.4)

0.0001

0.0002
<0.0001

0.5

22/156 (14.1)

11/146 (7.5)

10/65 (15.4)
12/91 (13.2)

7175 (9.3)
15/79 (19.0)

2.0 (0.9-4.6)

2.2 (0.8-6.1)
1.8 (0.7-4.8)

1
2.3 (0.8-6.6)

0.07

0.8
0.2

0.09

37 (229 (16.2)

7/175 (4.0)

12/102 (11.8)
25/127 (19.7)

15/89 (16.9)
22/138 (15.9)

4.6 (1.9-11.7)

1

3.2 (1.1-9.4)
5.9 (2.3-15.6)

1
0.9 (0.4-2.0)

0.0001

0.01
0.0001

0.9
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Table 3: Seroprevalence of HBV infection and Syphilis among HIV seropositive and negative street dwellers in
Gondar city, Northwest Ethiopia, April-August, 2004

HIV-serostatus HBsAg OR (95% CI) P-value Syphilis positive OR (95% Cl) P-value
positive (%) (%)
Negative 24275 (8.7) 1 35/376 (9.3) 1
Positive 9/27 (33.3) 5.2 (1.9-14.0) <0.0001 9/28 (32.1) 4.6(1.8-1.8) 0.001
Total 33/302 (10.9) 44/404 (10.9)
13. Mekonnen Z, Tegbaru B, Meless H. Seroprevalence
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