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Abstract. Antenatal care (ANC) is provided to prevent, diagnose early and treat 
pregnant women for a variety of diseases. The objective of this study was to de-
termine the seroprevalences of syphilis, human immunodeficiency virus (HIV) 
and hepatitis B virus (HVB) and asymptomatic urinary tract infections and the 
prevalence of hypertension and anemia among pregnant women attending the 
antenatal clinic at Gambo Rural Hospital in southern Ethiopia. The following tests 
were conducted among study subjects: hemoglobin (Hgb) level, rapid plasma re-
agin (RPR) for syphilis, anti-HIV antibodies, hepatitis B surface antigen (HBsAg) 
and urine analysis. A total of 574 pregnant women were included in this study. 
The mean age of the participants was 25.7 (SD: 4.8) years old; 88.2% were living 
in urban areas and 11.8% in rural areas. Sixty-seven point two percent of partici-
pants began their attended care during the second trimester of their pregnancy. 
Overall, anemia (Hgb < 11 mg/dl) was present in 8.9% (95% CI: 6.9-11.6): severe 
anemia (Hgb < 7 mg/dl), moderate anemia (Hgb 7-8.9 mg/dl) and mild anemia 
(Hgb 9-10.9 mg/dl) were found in 0.5% (95% CI: 0.2-1.5), 0.2% (95% CI: 0.03-0.9) 
and 8.2% (95% CI: 6.2-10.8). The overall prevalence of hypertension was 1.2% (95% 
CI: 0.06-2.6). This was significantly higher (p=0.01) in the third trimester (3.2%) 
than in the second (0.5%) and first (0%) trimesters. The prevalence of preeclamp-
sia, defined by have hypertension and proteinuria, was 0.7% (95% CI: 0.3-1.8). 
Asymptomatic urinary tract infection (having ≥10 white blood cells /high power 
field in the urine) was present in 12.7% of participants (95% CI: 10.0-15.5). The 
RPR test was positive in two patients (0.3%; 95% CI: 0.1-1.3). The prevalences of 
positive test for HBsAg and HIV-1 were 2.3% (95% CI: 1.3-3.8) and 0.2% (95% CI: 
0.03-0.9), respectively. No HIV-2 cases were detected. Our data show relatively 
low prevalences of anemia, hypertension, urinary tract infection, syphilis, HIV, 
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and hepatitis B virus infections among study subjects at a rural antenatal clinic 
in southern Ethiopia.

Keywords: hypertension, preeclampsia, asymptomatic urinary tract infection, 
syphilis, hepatitis B infection, HIV infection, pregnant women, antenatal care, 
Ethiopia 

INTRODUCTION

The government of Ethiopia is com-
mitted to achieving the millennial de-
velopment goals of improving maternal 
health, with a target of reducing the 
maternal mortality rate by three-quarters 
between 1990 and 2015 (Ministry of 
Health, 2013; Chemir et al, 2014). Ethiopia 
has implemented a focused antenatal care 
(ANC) model (Ministry of Health, 2013). 
The goal is for each women to have at least 
4 ANC visits during a pregnancy (Minis-
try of Health, 2011a, b). ANC aims to facili-
tate prophylaxis and treatment of anemia, 
malaria, sexually transmitted infections 
(STIs), urinary tract infection, and tetanus 
(Ministry of Health, 2011a, b). Each visit 
includes a physical examination, a blood 
pressure check, urine analysis, determina-
tion of the hemoglobin level, and screen-
ing for human immunodeficiency virus 
(HIV) and syphilis. Although hepatitis B 
infection is an important cause of morbid-
ity in sub-Saharan Africa (Ramos et al, 
2011) it is not included in ANC screening 
in Ethiopia. 

ANC is provided to prevent, early 
diagnose and treat general medical and 
pregnancy-related problems (Tsegay et al, 
2013; Zegeye et al, 2013; Hagos et al, 2014; 
Chemir et al, 2014). Knowing the preva-
lences of hypertension, anemia, and sexu-
ally transmitted infections (STIs) among 
pregnant women is important to guide 
ANC protocols. 

The aims of this study were to de-
termine the prevalences of hypertension, 

asymptomatic urinary tract infection, 
anemia, syphilis, HIV, and hepatitis B 
infections among women attending the 
ANC clinic of a rural hospital in southern 
Ethiopia to assist in guiding appropriate 
ANC in this population. 

MATERIALS AND METHODS

The study population was pregnant 
women attending the ANC clinic at 
Gambo Rural Hospital (GRH). GRH is a 
150-bed rural general hospital located in 
the West-Arsi zone of Ethiopia, 250 km 
south of Addis Ababa, the capital. It is 
a private mission hospital. Due to inad-
equate transportation, the catchment area 
of GRH includes approximately 100,000 
inhabitants. Most of this population is 
rural and works in agriculture or farming. 
Study design 

We conduced a cross sectional study 
of pregnant women consecutively attend-
ing the ANC clinic at GRH from July 1, 
2011 to February 28, 2012. 
Data collection and definitions 

The data recorded for each subject 
were: the date, age, location of residence, 
parity number, and gestational age. Sub-
jects were examined for blood pressure, 
hemoglobin level, urine analysis, the 
rapid plasma reagin (RPR) for syphilis, 
ant-HIV antibody test, and hepatitis B 
surface antigen (HBsAg) test. 

We defined anemia overall as a he-
moglobin level < 11g/dl: mild anemia as a 
hemoglobin level of 9.0-10.9 g/dl, moder-
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ate anemia as a hemoglobin level of 7-8.9 
g/dl, and severe anemia as a hemoglobin 
level < 7 g/dl following operational defini-
tions of Obse et al (2013). All study subject 
received iron supplementation for one 
month [ferrous sulfate, 325 mg (65 mg 
elemental iron)] daily.

Hypertension was defined as a sys-
tolic blood pressure ≥140 mmHg and/
or a diastolic blood pressure ≥90 mmHg. 
Preeclampsia was defined as gestational 
hypertension and proteinuria (a protein 
level in the urine of ≥ 2+).
Procedures and sample collection

Blood pressures were measured by 
auscultation and measured in an arm with 
a sphygmomanometer.

Hemoglobin levels were measured 
using a portable digital hemoglobin me-
ter using a finger stick (Hemo Control, 
EKF-diagnostic, Barleben/Magdeburg, 
Germany).

Nitrite and protein levels in the urine 
were determined using a dipstick test 
(URS-10T, Zhejiang Orient Gene Biotech, 
Zhejiang, China). They were considered 
positive if the color indicated 2+ or more. 
Direct urine microscopy has used to de-
termine the white blood cell (WBC) count 
per high power field (HPF). A WBC count 
> 10 cells/HPF was considered abnormal. 

We used an immunochromatographic 
assay to detect antibodies against syphilis 
(Wondfo One Step Syphilis Whole Blood/
Serum/plasma test; Guangzhou Wondfo 
Biotech, Guangzhou, China). We used 
an immunochromatographic method to 
detect antibodies against HIV-1 and HIV-
2 (Colloidal Gold; KHB Shanghai, Kehua 
Bio-engineering, Shanghai, China). We 
use an immunochromatographic one-step 
assay to detect HBsAg in the blood (SD 
BIOLINE HBsAg Fast test; Gyeonggi-do, 
Korea).

Data analysis
Data were collected and entered into Excel 
software. The data were then cleaned  and 
imported into SPSS, version 22 software 
(IBM, Armonk, NY) for analysis. The 
Student’s t-test was used to evaluate con-
tinuous data, and the chi-square test was 
used to compare between two or among 
three or more categorical variables. We 
estimated prevalence with 95% confidence 
intervals (CI) using the Wilson procedure. 
Ethical clearance

This study was conducted under ano- 
nymous conditions. Ethics approvals was 
obtained to conduct the study from the lo-
cal Research and Publication Committee of 
GRH and the Health Unit and Ethical Re-
view Committee of the Ethiopian Catholic 
Secretary. Each pregnant woman provided 
verbal informed consent after being told 
the purpose and procedures of the study.

RESULTS

A total of 574 pregnant women were 
included in this study. The mean age 
of the study population was 25.7 years 
[standard deviation (SD): 4.8]; 88.2% of 
subjects lived in rural areas and 11.8% 
lived in small urban areas. The mean 
gravidity was 4.0 ± 2.4. Four point seven 
percent (26/548) of subjects presented for 
their ANC visit during their first trimester 
of their pregnancy, 67.2% (368/548) during 
their second trimester, and 28.1% (154/548) 
during their third trimester (Table 1). 

Table 1 shows the prevalences of 
screening of hypertension, asymptomatic 
urinary tract infection, anemia, syphilis, 
HIV and hepatitis B infections. Overall, 
anemia was present in 8.9% (51/570) (95% 
CI: 6.9-11.6). Severe anemia was found in 
0.5% (3/570) (95% CI: 0.2-1.5), moderate 
anemia in 0.2% (1/570) (95% CI:0.03-0.9) 
and mild anemia in 47 patients (preva-
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lence: 8.2%; 95% CI: 6.2-10.8). Moreover, 
24.4% of study subjects had a  hemoglobin 
levels between 11 and 11.9 g/dl.  

The overall prevalence of hyperten-
sion was 1.2% (95% CI: 0.06-2.6). Signifi-
cantly more subjects developed hyperten-
sion during the third trimester (3.2%) 
than during the second (0.5%) and first 
trimesters (0%) (p=0.01). Preeclampsia 
was found in 0.7% (CI: 0.3-1.8%). 

Asymptomatic urinary tract infec-
tion (≥10 WBC/HPC) was seen in 12.7% 
of subjects (95% CI: 10.0-15.5). However, 
only 1.2% (95% CI: 0.05-2.5) had nitrite in 
urine (≥2+). 

The RPR was positive in two patients 
(0.3%; 95% CI: 0.1-1.3). Thirteen (2.3%: 95 
CI: 1.3-3.8) had a positive for HBsAg test. 
One patient had a positive anti-HIV-1 test 
(0.2%: 95% CI: 0.03-0.9).

DISCUSSION

In this study we found moderate 
prevalences of anemia, asymptomatic uri-
nary tract infection and hepatitis B virus 
(HBV) infection and low prevalence of 
hypertension, , HIV infection and syphilis. 

Anemia is a common problem in 
pregnant women (Getachew et al, 2012). 
The prevalence of anemia among preg-

Table 1
Prevalences of studied factors among the study population.

Variables n % (95% CI)

Epidemiological data  
Median age (n=574) 25.7 (SD: 4.8) 
Location of residence (n=574)  
   Urban area 68 11.8% (9.5-14.7)
   Rural area 506 88.2% (85.3-90.5)
Mean number of gravity (n=561) 4 (SD: 2.4) 
Period of pregnancy attended  (n=548)  
   First trimester 26 4.7% (3.2-6.9)
   Second trimester 368 67.2% (63.1-70.9)
   Third trimester 154 28.1% (24.5-32.0)
Screening  
Anemia (n=570)  
    Hemoglobin < 11 g/dl  51 8.9% (6.9-11.6)
    Hemoglobin < 7 g/dl 3 0.5% (0.2-1.5)
    Hemoglobin 7-8.9 g/dl 1 0.2% (0.03-0.9)
    Hemoglobin 9-10.9 g/dl 47 8.2% (6.2-10.8)
Hypertension (n=574) 7 1.2% (0.06-2.6)
Preeclampsia (n=574) 4 0.7% (0.3-1.8)
≥10 WBC/HPC in urine (n=574) 73 12.7% (10.0-15.5)
Rapid plasma reagin test positive (n=574) 2 0.3% (0.1-1.3)
Hepatitis B surface antigen test positive (n=574) 13 2.3% (1.3-3.8)
Ant-HIV antibody test positive (n=574) 1 0.2% (0.03-0.9)

CI, confidence interval; SD, standard deviation; WBC/HPC, white blood cell counts per high power 
field; HIV, human immunodeficiency virus.  



SoutheaSt aSian J trop Med public health

1036 Vol  47  No. 5  September  2016

nant women in Ethiopia has been reported 
to range from 16% (Melku et al, 2014) to 
36% (Obse et al, 2013). In our study, the 
prevalence of anemia was lower than 
other Ethiopian studies among pregnant 
women (Haidar, 2010, Getachew et al, 
2012; Obse et al, 2013; Melku et al, 2014). 
The low prevalence of malaria in our 
study area could have influenced our 
results (0.7% of attendance in outpatient 
department). 

Hypertension in pregnancy may 
contribute to increased mortality and mor-
bidity in the fetus and the mother (Wolde 
et al, 2011). Hypertensive disorders may 
complicate up to 10% of all pregnancies 
(Teklu and Gaym, 2006; Osungbade  and 
Ige, 2011; Wolde et al, 2011). The highest 
proportion occurs among women who are 
pregnant for the first time and during the 
third trimester (Teklu and Gaym, 2006). In 
our study, the overall prevalence of hyper-
tension was 1.2% and it was more common 
during  the third trimester. Hypertension 
was not related to gravidity in our study. 
The prevalence of preeclampsia in our 
study (0.7%), was lower than previous 
studies conducted from northern Ethiopia 
(about 7%) (Gaym et al, 2011; Osungbade 
and Ige, 2011; Wolde et al, 2011).

It is estimated about one in three 
women of childbearing age contracts a 
urinary tract infection (Duarte et al, 2008). 
Asymptomatic bacteriuria reflects a sig-
nificant quantity of bacteria. About 30% 
of women with untreated asymptomatic 
bacteriuria during pregnancy develop 
pyelonephritis (Duarte et al, 2008). In 
Ethiopia, studies have reported the 
prevalence of asymptomatic bacteriuria 
among pregnant women to range from 
7% to 18.8% (Gabre-Selassie, 1998; Tadesse  
et al, 2007; Assefa et al, 2008; Demilie  
et al, 2012; Tadesse et al, 2014). In our study 
12% of pregnant women had leukocyturia 

(≥10 WBC/HPC) indicating asymptomatic 
urinary tract infection. However, urine 
cultures were not carried out in the study; 
therefore, we cannot confirm there was in-
deed an asymptomatic urinary tract. Only 
1.2% of women in our study had nitrite 
in their urine, which is more specific for 
urinary tract infection than leukocyturia.

Sexually transmitted infections con-
stitute a major public health problem in 
developing countries, including Ethiopia. 
In sub-Saharan Africa, syphilis, HIV and 
hepatitis B infections are important causes 
of morbidity (Alemayehu and Godana, 
2015). The prevalence of syphilis among 
pregnant woman in different parts of 
Ethiopia has decreased over the past 
fifteen years; in a study from 1995, the 
prevalence of syphilis was reported to be 
13.7% (Azeze et al, 1995); in 2000 it was 
reported to be 2.9% and in 2005 it was 
reported to be 1% (Kebede and Chamiso, 
2000; Mulu et al 2007). In Ethiopia, dur-
ing the past decade, the prevalence of 
syphilis has been reported to be 1-2% 
(Mulu et al, 2007; Tiruneh, 2008). In our 
study, the prevalence of syphilis (0.3%) 
was lower than previously reported, pos-
sibly because this study was conducted in 
a rural area. 

The prevalence of HIV infection in 
our study was also lower than previous 
studies from Ethiopia such as the one from 
the rural Amhara region (11%) (Tiruneh, 
2008). A recent study from Bahir Dar (Ethi-
opia) reported the prevalence of HIV to be 
6% among pregnant women (Zenebe et al, 
2014). A progressive decline in the preva-
lence of HIV-1 infections among young 
women attending antenatal care clinics in 
Ethiopia has been reported (Tsegaye et al,  
2003, Wolday et al, 2007; Cherinet et al, 
2013). In 2009, the Antenatal Care Sentinel 
HIV Surveillance Reported for Ethiopia, 
reported the prevalence of HIV in all age 
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groups declined remarkably from 2003 to 
2009 (Federal Ministry of Health, 2011). 
The prevalence of HIV in our study (0.2%) 
was  lower that than reported for a rural 
part of the Oromia region of Ethiopia 
(1.8%) (Federal Ministry of Health, 2011).

Hepatitis B infection can be severe 
and may be transmitted from mother to 
child at birth. In Ethiopia, the prevalence 
of hepatitis B infection among pregnant 
women has been reported by other stud-
ies range from 3.8% to 7.7% (Tiruneh, 
2008; Zenebe et al, 2014). In our study, the 
prevalence was 2.3%, lower than a sentinel 
study performed at our clinic 5 years ago 
(6%) (Ramos et al, 2011). 

A limitation of our study was that it 
was not conducted with a structured ques-
tionnaire using  face-to-face interviews in 
order to determine socio-demographic 
data and their relationship to the diag-
nosed disease.

In conclusion, at our ANC clinic, we 
have found moderate prevalences of ane-
mia, asymptomatic urinary tract infection 
and HBV infection and low prevalence of 
hypertension, HIV infection and syphilis. 
The prevalence of the study conditions 
was lower than the prevalences from other 
parts of Ethiopia. 
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