SAINT PAUL'S HOSPITAL MILLENIUM MEDICAL

COLLEGE

DEPARTMENT OF PUBLIC HEALTH

¢ Y
‘Ql ly
\\: :p

P2 RDAN
PATHA LALPI AT PAE

St. Paul's Hospital Mill i Medical College

SEROPREVALENCE OF SYPHILIS AND ASSOCIATED FACTORS
AMONG PREGNANT WOMEN ATTENDING ANTENATAL
CLINIC IN GAMBELLA HOSPITAL, GAMBELLA, ETHIOPIA, 201/

BY: LEZHIALEM ALMAW (BSc)

ADVISORS: Dr. ELIAS SENBETO (MPH, PhD)
Mrs. YEMISRACH ABEJIE (BSc, MPH)

A THESIS SUBMITTED TO THE DEPARTMENT OF PUBLIC HEALTH, IN
PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR THE DEGREE OF
MASTER OF PUBLIC HEALTH IN FIELD EPIDEMIOLOGY

March, 2018

ADDIS ABABA, ETHIOPIA




SAINT PAUL'S HOSPITAL MILLENIUM MEDICAL COLLEGE

DEPARTMENT OF PUBLIC HEALTH

SERO PREVALENCE OF SYPHILIS AND ASSOCIATED FACTORS
AMONG PREGNANT WOMEN ATTENDING ANTENATAL
CLINICS IN GAMBELLA HOSPITAL, GAMBELLA, ETHIOPIA,
2017

BY: LEZHIALEM ALMAW (BSc)

ADVISORS: Dr. ELIAS SENBETO (MPH, PhD)

Mrs. YEMISRACH ABEJIE (BSc, MPH)

A THESIS SUBMITTED TO THE DEPARTMENT OF PUBLIC HEALTH, IN
PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR THE DEGREE OF
MASTER OF PUBLIC HEALTH IN FIELD EPIDEMIOLOGY

MARCH, 2018

ADDIS ABABA



SAINT PAUL’S HOSPITAL MILLENNIUM MEDICAL COLLEGE (SPHMMC)

DEPARTMENT OF PUBLIC HEALTH

Approval sheet (by advisor and Programme coordinator)
Declaration form
Letter for Declaration (body of work with thesis)

I, the undersigned, declared that this is my bona fide original work, has never been presented in
this or any other university, and that all the resources and materials used for the body of work

with thesis have been fully acknowledged.

Student Name:

Signature

Date

Place

Date of Submission

This body of work with thesis has been submitted for examination with our approval as

candidate’s advisors.

Name of Primary Advisor Signature Date

Name of Co Advisor Signature Date

Name of FETP coordinator Signature Date



DEPARTMENT OF PUBLIC HEALTH GRADUATE STUDIES
FINAL BODY OF WORK WITH THESIS APPROVAL FORM

As members of the Board of Examiners of the final body of work with thesis open defense, we
certify that we have read and evaluated the body of work with thesis prepared by LEZHIALEM
ALMAW under the thesis entitled “Seroprevalence of syphilis and associated factors among
pregnant women attending antenatal clinic in Gambella hospital, Gambella, Ethiopia,
2017 and recommencement for the degree of Master of Public Health in Field Epidemiology.

Name of the Chairperson Signature Date
Name of Primary Advisor Signature Date
Name of Co Advisor Signature Date
Name Internal Examiner Signature Date
Name External Examiner Signature Date

Final approval and acceptance of the body work with thesis is contingent upon the
submission of the final both hard and soft copies of the body of work with thesis in the

department of public health



Acknowledgement

First of all 1 would like to thank St. Paul’S Hospitals Millennium Medical College, Department
of Public health and | would like to extend my gratitude to my academic advisor Dr. Elias

Senbeto and Mrs. Yemiserach Abejie for providing me valuable comment.

My deepest gratitude also goes to Gambella regional health bureau and Gambella hospital
administrative staffs. It all gives me a great pleasure to thanks all those individual who involved
in data collection and data entry. | am also in debt to the clients who gave me their willingness

and precious time in responding to question in the data collection tool.

Last but not least, | would like thank my class mate who gave me their right hand and

encouraged me in writing this research paper.



Acronyms

ANC. .o, Antenatal Care

ClLee Confidence Interval
GGH....ooi Gambella General Hospital

RPR ..o Rapid Plasma Reagin

SOP..oi Standard Operating Procedure
SPHMMC ..., St.Paul’s Hospital Millennium Medical College
SPSS Statical Packaging for Social Science
STD .o Sexually Transmitted Disease

STL e Sexually Transmitted Infections
VDRL....cooiiiiiiii e, Venereal Disease Research Laboratory
WHO. ... World Health Organizations



Table of Contents

ACKNOWIBAGEMENT ...t e e e re e teere e s be e be e e e sneesteeneeaneenneans I
o3 (0] 1)/ 0 1 TSR UP RPN v
TADIE OF CONENES ... bbbttt e e \Y
LISE OF TADIES ...ttt VIl
LIST OF FIQUIES ...ttt bbbt b ettt e bbbt b s IX
AADSTFACT ...t bbbttt bbbt X
I [ 1 T [FTox {[o] o U U USSP RP PP URPROPON 1
1.1, BACKGIOUNG ...t bbb bbbt b 1
1.2. Statement of the ProbIEM .........coiie e e 1
1.3. Significance Of the StUAY ..........coveiiie e 3
1.4, Conceptual frame WOTK:..........oiiiiiiie e be e sraere e 4
2. LITEIATUIE TEVIBW ...ttt bbbttt b et b e n et b e 5
2.1. Prevalence Of SYPNITIS .....c.ccviiiciece e 5
2.2. Determinant fFACOIS. ........couiiiirieieis bbb 8
KT @ o =Tt £ Y-SR 11
3.1, GENEral ODJECHIVE ... bbb 11
3.2. SPECITIC ODJECTIVES: ...t b e 11
4. Method and MALEITAIS ......c.viieieieie et 12
4.1. Study Design and SEEINGS: ........oiiiiiiiieieie et 12
4.2. Study population with eligibility Criteria:..........ccocovviiiiiii 13
4.3. Sample Size deterMINALION: ..........coiiiiiieiee e 13
4.4. Sampling Technique and ProCEAUIES: ..........ccviiiiiiiie e 14



4.5, StUAY VariabIes: ........ooeeecc e 14

4.6. Data collection toolS and ProCRAUIES: ........c.eiverieiieieerie et 14
4.6.1. Laboratory Method:.........ccvoiiiiiicce e 15
4.7. Operational defiNitioN: .........cooiiiiie e 15
4.8. Data QUAITTY: ..ot 15
4.9, Data ANAIYSIS: ...ttt bbbt bbb 16
4.10. Ethical CONSIABIALIONS: .......oviiiiiitieieeiie et 16
4.11. DisSeMINAtION OF RESUILS ......cc.oiiiiiiiiiieiee e 17
5 RESUIT ..t bbbttt bbb eneas 18
5.1. Socio-demographic Characteristics of the Study Participants. ...........ccccoeveveneieniniennnnn. 18
5.2. Knowledge status of the pregnant WomMeN ...........ccccveveiieieeiie s 19
5.3. Seroprevalence of syphilis and associated risk factors...........ccccevveviiiiiii v 20

5.3.1. Socio-Demographic and knowledge related associated factors to Syphilis infection 21

5.4. Sexual behavior and risk factors for acquiring syphilis...........ccccovveiiiiiiicne s, 23
5.5, MUIIVAIAte ANAIYSIS.....cviiieiiieie ettt et sbe s re e te e e eneenas 25
B. DISCUSSION ...ttt ettt etttk b e b e st e s e s et e be st e e b e e beebeeneeneeneebenbenbesbenneareas 27
A 1441 LA T o OSSPSR 30
S TR0 o] 113 [ o SRS 31
9. RECOMMENUALION .....eeeeiiee ettt e e e ste et e st e ste e st e sseenteeneeaneenneeneenneenns 32
B 3 (=] (oSSR 33
Annex I: English version of participant information sheet, consent and questionnaire: .............. 37
1.1. Participant information SNEET..........coiiiiiii i 37
O 0 (o 0 o [0t 0 ST o oSSR 38
IR TR O 11 TSy o] o - SRS 39
Annex Il: Amharic version of participant information sheet, consent and questionnaire ............ 44



2.1, QPG GDLBIG GUOYACEY PGy ...t e e e e et e e e et e e e et e e e e e e e e e 44

W WA e e Py L X TSP 45
2.3, PTG GOMEP PO: ..ottt ettt et st e e b et e e e re e bt e e beeareeareen 45
Annex IV: Syphilis Standard operating procedures (SOP).........ccccoviveiiieveiieseese e 48

\l



List of Tables

Table 1: Socio-demographic characteristics of pregnant women attending at Gambella General
Hospital, September to November 2017, Gambella, Ethiopia...........ccccovvviiiiniiiniieee s 18
Table 2: Knowledge status of pregnant women attending ANC clinic at Gambella General
Hospital, Gambella, Ethiopia, 2017 .......cc.ocoiiieiice it 20
Table 3: Association of possible risk factors related to syphilis infection in pregnant women
attending ANC at Gambella General Hospital, Gambella, Ethiopia, 2017. .........ccccoceiiniiinnnnnns 21
Table 4: Association of sexual behavior and risk factors related to syphilis infection in pregnant
women attending ANC at Gambella General Hospital, Gambella, Ethiopia, 2017...................... 23
Table 5: Multivariate analysis of possible predictors of syphilis among pregnant women
attending Gambella General Hospital ANC, Gambella, Ethiopia, 2017 .........cccccvevvveivnieceene. 25

VI



List of Figures
Figure 1: Conceptual framework showing the factors associated with syphilis among pregnant
WOMEN ANC QENUANT. .......oviiiiiice et e et e e s e steeeenneenrs 4

Figure 2: Map showing study area, Gambella region. ..........ccccvveveiiieiieeic e 12



Abstract

Background: Syphilis is one of the sexually transmitted infections caused by bacteria and it is
transmitted through sexual contact, via blood transfusion, or transplacentally. In 2008 there were
1,360,485 pregnant women with active syphilis infections. In Ethiopia the prevalence of syphilis
among antenatal care attenders has been quantified and survey every two year has been
undertaken and showed that 9% prevalence of syphilis was highest in gambella hospital.

Objective: To assess seroprevalence and associated factors of syphilis infections among
pregnant women attending antenatal care at Gambella General Hospital, Gambella , Ethiopia,
2017.

Methods: The study was conducted at Gambella General Hospital from November to
December. Pregnant women attending antenatal clinics were study population. Cross sectional
study design was employed. The sample size calculated was 385 pregnant women. Data was
entered and analysed using Statical Packaging for Social Science (SPSS). Variables in
multivariate analysis with p-value < 0.05 were considered statistically significant. Ethical

clearance was obtained and confidentiality maintained.

Result: The overall sero prevalence of syphilis was 11.9%. About 45.6% of the sero positive
mothers were found in 26-30 age categories. Six (8.5%) of respondents with genitourinary
symptoms were reactive for VDRL test. The prevalence of syphilis was 24.0% for mothers who
had abortion. Mother history of sexually transmitted disease; adjusted odds ratio (AOR) : 8.488;
95%Cl: 3.289-21.906), Mother who had extra sexual partner (AOR: 7.510; (95%CI. 2.839-
19.863), husband, who had extra sexual partner (AOR: 6.005; 95% CI: 2.487-14.495), history of
abortion (AOR: 5.082; 95%CI: 2.043-12.646) and husband travel history (AOR: 3.191; (95%CI:
1.402-7.262) were significantly associated with syphilis infections.

Conclusion and Recommendation: Syphilis infection among pregnant women in Gambella
hospital was high-intermediate. Mother history of abortion, mother extra sexual partner
relationship, travel history of husband, multi sexual partnership of husband and mother history of
sexual transmitted disease associated with syphilis infection. Health education needs to be
provided to mothers and husband about possible risk factors.

Key words: Syphilis, Gambella, prevalence



1. Introduction

1.1. Background

Syphilis is one of the sexually transmitted infections (STI) caused by the bacteria known as
Treponema pallidum that results in substantial morbidity and mortality which is a fragile spiral
bacterium with 6-15 micrometer long by 0.25 micrometer in diameter; the bacteria can survive
only briefly outside of the body (1).Syphilis is transmitted through sexual contact with infectious
lesions of the mucous membranes or abraded skin, via blood transfusion, or in utero by
transplacental passage of the Treponema from a pregnant woman to her fetus. The risk of
transmission is related to the maternal Treponema load; hence early maternal infection carries a
much greater risk of transmission than late infection. Congenital syphilis is due to hematogenous
dissemination of Treponema pallidum from untreated or inadequately treated pregnant women to
their fetus, via the placenta untreated, the disease lasts many years and is divided into stages
(2,3).

Early syphilis consists of primary syphilis, secondary syphilis and early latent syphilis, while late
syphilis consist of late latent syphilis and tertiary syphilis (3). Syphilis may go clinically
unnoticed, especially in women, in whom even the primary stage may not have visible
symptoms. It is paramount that pregnant women be examined many times during antenatal care
(ANC) in order to detect any suggestive finding on physical examination; however, both the
detection and diagnosis of syphilis are based chiefly on routine serological tests. Syphilis more
than any other bacterial and curable sexually transmitted infection, has greater potential to cause

adverse birth outcomes when the diagnosis is missed (4).

Syphilis is estimated to cause over 500,000 adverse pregnancy outcomes per year, like
spontaneous abortion, stillbirth, prematurity, clinical manifestations of congenital syphilis, infant
death, and late sequelae; seventeen percent of all adverse pregnancy outcomes in unscreened

women were attributable to maternal syphilis(4).

1.2. Statement of the problem
Syphilis is still serious public health issue in the modern world both in developed and developing

country. Approximately 12 million new cases of syphilis detected each year and more than 2



million occur in pregnant women (5). The risk of contracting syphilis through a sexual contact

with a person that has primary or secondary syphilis is 30-50% (5).

Worldwide, a million pregnancies are adversely affected each year by syphilis because of
maternal infection. About 270 000 babies are born with congenital syphilis, 460 000 pregnancies
end with abortion or perinatal death. Furtherly, vertical transmission can occur at any time during
pregnancy and at any stage of syphilis but it is more common in primary (50%) and secondary
syphilis (50%), compared with early latent (40%), late latent (10%) and tertiary syphilis (10%)
(6,7).

World Health Organization (WHO) estimates that in 2012 there were approximately 950 000
maternal syphilis infections; that resulted in 360 000 adverse outcomes, including 150 000 early
fetal deaths or stillbirths, 110 000 infants with congenital infection, 60 000 neonatal deaths, and
50 000 preterm or low-birth-weight infants (8). In 2008 there were 1,360,485 pregnant women
with active syphilis infections; the estimated number of infected pregnant women by region was
(44.3%) in Asia, (39.3%) in Africa (7.8%) in the Americas, (4.0%) in the Pacific (3.0%) in the
Mediterranean and (1.6%) in Europe (9).

In Brazil, more than 100,000 cases were reported during pregnancy between 2005 and 2014
(10). The burden of syphilis in pregnancy was greatest in Africa, representing 63.1% of global
maternal infections and 64.0% of adverse outcomes and the lowest was in Europe, representing

2.0% of maternal infections and 1.2% of adverse outcomes (10).

In Africa, its prevalence among pregnant women has been found to vary from 1.2 % in Nigeria
(11), to 9.3% in Zambia (12) and 22.1% in south Sudan (13). Ethiopia is a country where
maternal syphilis is highly prevalent; The prevalence of syphilis among ANC attendants has

been quantified and survey every two year has been undertaken since 1989 (14).

Syphilis infections have been causing a serious pregnancy related problems with high morbidity
and mortality effect. As a result; Understanding the burden of these infections in pregnant
women is an integral part to develop strategy for prevention and to emphasis on providing
integrated service. Similarly a plenty of research has been done in different regions of Ethiopia
especially on syphilis prevalence and few were done on its determinant factors; even though data

was not available that was done in Gambella region to rollout those determinant factors for
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syphilis disease among ANC attendants. In Ethiopia the prevalence of syphilis was high in the
past three consecutive survey periods. National ANC survey conducted in Ethiopia showed that
9% prevalence of syphilis was highest in Gambella General hospital compared to other regions
and even more than the national 1.2% prevalence(15). Hence, there was a recommendation
placed that further research need to undertake in Gambella region aiming to determine the
possible determinant factors for high syphilis prevalence in the region. Therefore; this study
provided a data on the current burden and determinant factors of this infection at Gambella
General Hospital.

1.3. Significance of the study

Syphilis infections are the major causes for the development of different complications during
pregnancy worldwide. The result of this study will be used by Programme managers, health
planners or policy makers and other concerned bodies to initiate the relevant intervention

measures and screening packages in pregnant women.
Generally, this study used to:

% Find out the current burden of syphilis among pregnant women in the study area.

% ldentify the possible determinant factors for acquisition of this infection among pregnant
women in the area.

% ldentify gaps that help to design a strategy for prevention of syphilis infection
transmission among pregnant women in the area.

% Draw the attention of stake holders to focus on such life threatening but preventable
infection.

% It may also serve as a baseline data for the coming researchers who are interested in

related topics.



1.4. Conceptual frame work:

The study used this conceptual framework, which was developed after referring different
literatures. The detail of conceptual framework displayed as follow and the arrows in the
diagram show the relationship between dependent and independent variables.

History of Expouser
Blood transfussion,
Travel history,
History of STDS,
Number of sexual partner,
condom use behaviour

Socio demographic and
economic related factor

Obstestric and pregenancy
related

Age of the mother Number of pregenancy,still

Ethnicity D\?greiggfgt birth, Nubmber of misscarage,

Educational status o Number of live birth Number
S Syphilis status of childer birth, Mother
. ’ history of low birth weight,
Monthly income, rstestional age during ANC

Occupation, a8t

Figure 1: Conceptual framework showing the factors associated with syphilis among
pregnant women ANC attendant.



2. Literature review

2.1. Prevalence of syphilis

A syphilis infection is well recognized worldwide but has been reported to be more common in
developing countries especially in Africa and Asia. Perhaps it’s wide spread all over the world,
different epidemiological studies suggest that the prevalence of such common sexually
transmitted infections has been shown to vary from one country to other among different groups
k(5).

A study conducted by Gabriela T et al, from 2010 to 2013 on seroprevalence of syphilis among
pregnant women in the Varna region (Bulgaria), the prevalence of syphilis was in range 0.43% in
2010 and 0.74% by 2013 (16).

A cross-sectional prevalence study done on women attending ANC in Karachi, Pakistan on 2007,
with Prevalence of syphilis among antenatal clinic attendees, the prevalence of syphilis found to
be less than 1 percent (0.9%) (17).

A study conducted on Sero prevalence of syphilis infection among patients attending antenatal
Care & Sexually transmitted disease (STD) clinics among 17440 pregnant women in Jawaharlal
Nehru Medical College, Aligarh Muslim University, Aligarh, India by Nazish Fatima, et al, 2014
showed that 23 (0.15%) were found to be positive by Venereal Disease Research Laboratory
(VDRL) (2).

Baseline report on global sexually transmitted infection surveillance 2012, indicated the
prevalence of syphilis among ANC attendee: Argentina (1.1%), Brazil (1.2%), Chile (0.2%)
Algeria (1.9%) and Togo (1.2%) (18).

Cross sectional study done in Tanzania in 2011, shown syphilis seroprevalence of 2.5% and (27)
likewise study conducted by Jacob Sakala, et al., on 2015 in Zambia ,reveled the overall

prevalence of syphilis was 9.3% (12).

Survey done in South Africa on the year 2010, national prevalence of syphilis shows a 0.4%
decrement where the prevalence was 1.8% in 2009 to 1.5% in 2010 (28).



A study done in Nigeria in 2011, on Treponema pallidum Infection among a Cohort of Pregnant
Women with 185 consenting women, with prevalence of syphilis 0.5% (6). Similarly a study
conducted in Maiduguri, Nigeria on prevalence of syphilis among pregnant women of 108 serum
samples syphilis prevalence was 1.9% (24).

Study in Tanzania done by Sia E Msuya, et al on 2009 to determine Prevalence of sexually
transmitted infections among 2654 pregnant women, 0.9% of syphilis prevalence was found
(29).

In a cross-sectional study conducted among 7069 pregnant women attending antenatal clinics in
Cameroon to assess the Hepatitis B, HIV, and Syphilis Seroprevalence in Pregnant Women by
Jodie Dionne-Odom et al, 2014 shows with an overall prevalence of 4% for syphilis (20).

On the other study to correlates syphilis sero-reactivity on pregnant women among a total of
2270 women with HIV-infected and 366 with HIV-uninfected in countries, Malawi, Tanzania,

and Zambia antenatal syphilis prevalence rates were 2.7% ,7.2% and 8.2% respectively (21).

Similar cross-sectional study conducted in Ikot Ekpene, Nigeria by Etim Inyang E et al, in 2011
to determine prevalence of sexually transmitted diseases among pregnant women in a total of
562 pregnant shows with overall seroprevalence syphilis was found to be 1.2%. In this study
1.9% highest prevalence syphilis was seen among 73/108 those women who visited on first
trimester (1-13Weeks) most of them were civil servant and 1.4% were married by marital status

women (11).

In Kenya, a study done among 13,478 pregnant women attending care of age ranging 15-49 ,the

prevalence of syphilis was 0.2% (22).

In Namibia, the 2014 national syphilis sentinel surveillance done among ANC attendant showed

as the over prevalence of syphilis be 1.9% (23).

In south Sudan, a cross-sectional study conducted to determine prevalence and associated factors
for syphilis in pregnant women attending selected antenatal clinics showed with syphilis
prevalence of 22.1% within the study (13). Similarly ANC survey done on assessing the
magnitude of HIV and Syphilis at 35 sentinel surveillance site among ANC attendee, South

Sudan for the year 2012 shows with a seroprevalence 8.3% (25).



In Sudan, a study done on seroprevalence of syphilis among pregnant women in Khartoum,
Sudan on 100 pregnant ANC attendant women by Abdel-bagi et al., 2008 maternal syphilis
prevalence found to be 9% (26).

Study done by Elizabeth D, et al, on prevalence and significance of sexually transmitted
diseases, among 342 pregnant women attending ANC in Addis Ababa two teaching hospitals

shown seroprevalence of syphilis be 28% (29).

In a cross sectional study conducted by E. Kebede and B.Chamiso in Addis Ababa, on 1997 with
prevalence of syphilis in pregnant women were carried out among 410 antenatal attendants, with

the study 2.9% prevalence of syphilis was found (30).

Prospective cross sectional study done in 2005, by Andargachew M. et al, on Seroprevalence of
syphilis and HIV-1 during pregnancy in a teaching hospital in northwest Ethiopia among 480
pregnant women, the syphilis prevalence was 1% and (31).

Similarly, a study done by Mengistu E et al, 2011 in Gondar teaching Hospital, Northwest

Ethiopia, the overall prevalence of syphilis among pregnant women was 2.9%. (32).

In north east Ethiopia, a study done by Mulugeta M.et al in 2012, on magnitude of HIV and

syphilis seroprevalence among 300 ANC attendant pregnant women was 3.7% (33).

Similarly, national ANC sentinel survey of Ethiopia, in 2014, among 53,431 pregnant women the
overall national syphilis prevalence was 1.2% and syphilis prevalence was 0.7% in urban and
1.3% in rural sites respectively; likewise the syphilis prevalence in 2012 round were 0.7% in
urban and 1% in rural sites, but the syphilis prevalence was 0.7% in urban and1.3% in rural sites
in 2014 round. (15).

In national ANC sentinel survey of Ethiopia in 2009, the highest and lowest syphilis prevalence
was reported from Gambella (4.7%) and Dire Dawa (0.1%); moreover 4.7% and 6.7% syphilis

prevalence was reported from urban and rural setting of Ethiopia respectively (34).

According to, report on the 2014 round antenatal care based sentinel HIV surveillance in

Ethiopia the prevalence of syphilis in Gambella region with 390 pregnant mothers was 5.0 %; the



high syphilis figure were reported from Gambella General Hospital with a magnitude of 9%

syphilis prevalence (15).

2.2. Determinant factors
A study conducted by Gabriela T et al, from 2010 to 2013 on seroprevalence of syphilis among

pregnant women in the Varna region (Bulgaria), mother’s place of residence has association with

syphilis (16).

A cross-sectional prevalence study done on women attending ANC in Karachi, Pakistan on 2007,
with prevalence of syphilis among antenatal clinic attendees; on this study women married to
men with a lower educational background ,history of still birth and abortion was associated with
contracting syphilis (17).

A study done in Nigeria in 2011, on Treponema pallidum infection among a cohort of pregnant
women with 185 consenting women age group 31-40 were the risk factor for syphilis (6).

On the other study to correlates syphilis sero-reactivity on pregnant women among a total of
2270 women with HIV-infected and 366 with HIV-uninfected in countries, Malawi, Tanzania,
and Zambia thus HIV infection (OR = 3.3), maternal age 20 to 24 years (OR = 2.5, being
divorced/widowed/ separated (OR = 2.9, having had treatment for genital ulcers in the last year
(OR = 2.9), history of stillbirth (OR = 2.8 for one stillbirth; OR = 4.3 for 2-5 stillbirths), or
having had a preterm delivery (OR = 2.7 for one preterm delivery) were identified risk factors

for the prevalence of syphilis (21).

In Kenya, a study done among 13,478 pregnant women attending antenatal care of age ranging
15-49 within this study age 35-49 and living in rural area were identified as a determinant
factors (22).

A study conducted in Maiduguri, Nigeria on prevalence of syphilis among pregnant women of
108 serum sampled women with in this social demographic variable such as age, gravidity,
trimester and history of blood transfusion were not statically significant with contracting
syphilis (24).

In south Sudan, a cross-sectional study conducted to determine prevalence and associated factors

for syphilis in pregnant women attending selected antenatal clinics being a housewife, history of

8



abortion, attending ANC for previous pregnancy and history of partner travel were determinant

factors associated with syphilis (13).

Similarly ANC survey done on assessing the magnitude of HIV and Syphilis at 35 sentinel
surveillance site among ANC attendee, South Sudan for the year 2012 shows Pregnant women
with no formal education, age group of 30 — 34 years, women with a history of two pregnancies,
widowed women, and married women in polygamous relationships, married women in

monogamous relationships were risk factor for syphilis (25).

In Sudan, a study done on seroprevalence of syphilis among pregnant women in Khartoum,
Sudan on 100 pregnant ANC attendant women by Abdel-bagi et al., 2008 here the past history of
genital ulcers was found to be significant with positive cases of syphilis (26).

Study done in Tanzania in 2011, among ANC attendant women having more than three previous
pregnancies and attending semi-urban and rural ANC clinics were significant to syphilis(27).

A study conducted by Jacob Sakala, et al., on 2015 in Zambia revealed; abortion history, still
birth, multiple sexual partners, previous maternal syphilis infection, partner history of sexually
transmitted infection and maternal co-morbid conditions of HIV and genital ulcer disease were

significantly associated to maternal syphilis (12).

In a cross-sectional study conducted by E. Kebede and B.Chamiso in Addis Ababa, on 1997 with
prevalence of syphilis in pregnant women were carried out among 410 antenatal attendants,
Meanwhile monthly income less than 600 birr/month was identified as the risk factor for syphilis
(30).

Prospective cross-sectional study done in 2005, by Andargachew M. et al, on Seroprevalence of
syphilis and HIV-1 during pregnancy in a teaching hospital in northwest Ethiopia among 480

pregnant women, on this study age had no association with syphilis seroprevalence (31).

Similarly, a study done by Mengistu E et al, 2011 in Gondar teaching Hospital, Northwest
Ethiopia, in this study, women with a history of miscarriage and stillbirth had statistically
significant association with syphilis sero-positivity (32).



In North East Ethiopia, a study done by Mulugeta M.et al in 2012, on magnitude of HIV and
syphilis seroprevalence among 300 ANC attendant pregnant women on this study husband

illiteracy was a determinant factor for syphilis (33).

10



3. Objective:

3.1. General Objective
To assess seroprevalence and associated factors of syphilis infections among pregnant women
attending antenatal care at Gambella General Hospital, Gambella , Ethiopia, 2017.

3.2. Specific objectives:
&l To determine seroprevalence of syphilis infection among pregnant women.
&l To find out socio-demographic factors associated with syphilis

&l To assess sexual behavior and obstetric related factors associated with syphilis.

11



4. Method and Materials

4.1. Study Design and Settings:
Institution based, analytical cross-sectional study design was employed at the Gambella General

Hospital (GGH), from November —December 2017.

The study was conducted at Gambella General Hospital located in Gambella Town
administration, Gambella Regional State, which is about 777 km from the capital city of
Ethiopia, Addis Ababa. Based on the 2007 Census conducted in Ethiopia, CSA total population
projection documents that the total population of Gambella was 435,999 (consisting of 227,000
men and 208,999 women). Of those female populations 100,280 and 13,079 are child bearing
female population and pregnant mothers respectively (35)(36).

It serves as a referral for more than 250 thousand people coming from various districts of the
region. It has 95 beds for inpatient and outpatient health care services including ANC for
pregnant women. Many pregnant women visit the ANC clinic in a year for routine pregnancy
check-up services that include the assessment of pre-existing health conditions (screening for
anemia, syphilis, HIV), vaccination, nutrition counseling, micronutrient supplementation and
early detection of pregnancy related complications. The ANC clinic serves pregnant women five
days in a week and mostly they are attended by midwives and nurses and the clinic serves on
average 20 pregnant women visit the hospital for ANC utilization each day from Monday to
Friday.

The laboratory department in the hospital provides routine screening services for pregnant
women with trained laboratory professionals; a quality syphilis diagnosis is done in the hospital
laboratory using non Treponema specific testing Kits. The study was conducted between
November 01, 2017 and last week of December, 2017.
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Figure 2: Map showing study area, Gambella region.
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4.2. Study population with eligibility criteria:
The study populations were all pregnant women who were attending Antenatal care (ANC) clinic
for check-up services at Gambella General Hospital during the study period.

Study subjects were pregnant women attending antenatal care clinics in Gambella general
Hospital and provide consent and referred for serological test to the laboratory between

November-December, 2017.

Inclusion Criteria: Any pregnant woman attending antenatal care clinics in Gambella General

Hospital between November-December, 2017 was recruited for the study

Exclusion criteria: pregnant woman who was mentally sick and unable to respond by her own

self was excluded from the study.
Pregnant mothers who attended the clinic for more than one visit were excluded.

4.3. Sample size determination:

Sample size was statistically calculated based on single population proportion formula by taking
9.0% prevalence of syphilis infection from previous study (15), desired precision of 3%, a 95%
confidence level and 10% non- response rate was considered. In addition sample size was also
calculated for the predictors’; then sample size was calculated by considering its prevalence and

determinant factors. Finally, the calculated sample size indicated below:

n= (Za/2)* * p(1-p), n=(1.96)* *0.09(1-0.09) =350; 350*10/100= 385

d? (0.03)°
Where: n= sample size
Z0/2 = Z value at 95% CI [1.96]
p = prevalence of syphilis is = 9%
d = precision or degree of error (d = 0.03)

With the above inputs the sample size required including 10% non-response was 385.
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Variables | ClI | Powe | Ratio % of AOR | % of Sampl | Refe

(%) | r (%) | (Exposed: outcome in outcome in | esize |rence
Unexposed) | unexposed exposed #

Husband |95 |80 2 1.3 7.2 8.4 32

Education 285

al status

(IMiterate

Occupatio |95 |80 4.2 1.5 719 | 9.6 312 32

n (house

wife)

After computing the sample size using syphilis prevalence and based on its predictors the highest

sample size was 385. It was considered in for the final study sample size

4.4. Sampling Technique and Procedures:

As a routine service delivery procedure of the ANC clinic, pregnant women were triaged and
assigned to the ANC clinic. According to the sequence of their registration, they were allowed to
enter into the ANC room for routine follow-up care one by one. Meanwhile, after the purpose of
the study was explained to the subjects, they were asked to participate voluntarily in the study.
All pregnant women with confirmed pregnancy and willing to involve were enrolled in this
study. Pregnant mothers who attended the clinic for more than one visit during the study period
were excluded. To avoid this, a unique mark was putted on cards of all enrolled mothers.
Accordingly, pregnant women who attended the ANC clinic were on consecutive random
enrolled until the desired sample size was attained. Information on socio-demographic and other
pertinent data was collected by trained data collectors using a pre-tested structured questionnaire.

4.5. Study Variables:
Dependent variable: Seroprevalence of syphilis among pregnant women (VDRL test result

status; Positive or Negative)

Independent variables: Age, educational status, history of blood transfusion, history of sexually

transmitted diseases, number of pregnancy, number of child, miscarriage/abortion.

4.6. Data collection tools and procedures:

Data collectors were recruited from the same facility in which actual data was collected. One
BSc Nurse, one BSc midwifery and two laboratory technologist were used. Before starting data
collection for the actual study; the questionnaire was pre tested on 10% of the study population at
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Gambella town health center. Finally, they were trained on the purpose of the study, the
methodology, socio-cultural norms and questionnaire administering techniques. Information
regarding socio-demographic, exposure history and obstetric characteristics of the study
participants were collected using pretested questionnaires by face to face interview. The data
collection tools were prepared in English and translated to Amharic language. After the
collection of the information questionnaire was translated back to English to ascertain for its
consistence. In the questionnaire, data like marital status, residence, self-reported history of prior
still birth and/or miscarriage, occupation and education levels was included.

4.6.1. Laboratory method:

Five ml of venous blood was obtained in vacutainer tubes from each study participants as part of
a routine ANC and used for sera preparation. Syphilis sero reactivity was tested using the
Venereal Disease Research Laboratory (VDRL) as per the manufacturer’s instructions and

recommendations; the left over serum sample was used for performing the test.

4.7. Operational definition:

High Income: Those mothers who get greater than or equal 3,000 ETB per month.
Low income: Those mothers who get less than 3,000 ETB per month.

Syphilis positive: pregnant woman who tested positive by VDRL test Kit.
Syphilis Negative: pregnant woman who tested negative by VDRL test Kkit.

Husband extra marital relationship: husband/sexual partner who had more than one wife

and/or had sexual contact other than his wife.

Travel history of the mother: Mother who had traveled from her residence area/village

irrespective to the frequency of journey

Travel history of the husband: Husband/pregnant mother’s sexual partner who had traveled
from his residence area/village irrespective to the frequency of journey.

4.8. Data Quality:
Before the start of the actual research data collection work, a two days training was given for all

data collectors on overall objective, data collection tools and method of data collection, similarly
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pilot study was done in adjacent health facility on 10% of the sample size in order to evaluate for

the data collection tools of the questionnaire.

Likewise, to maintain the quality of laboratory results, standard operating procedures (SOPSs) of
the test kit’s manufacturer was followed strictly. Positive and negative controls were run along
with each batch of VDRL test kit

4.9. Data Analysis:

Data processing was made by checking in the field to ensure that all the information have been
properly collected and recorded. Here before and during data processing, however, the
information was checked again for completeness and consistency. The data collected by the
questionnaire were checked and inspected for any unfilled variables and were managed

accordingly.

Data was entered and analysed using SPSS version 21. The data was sorted, checked,
categorized, coded and summarized. A descriptive statistical test such as proportion, frequency
and median was carried out to compute the socio demographic, behavioral and the outcome
variable of the study population. Binary logistic regression analysis was used to determine the
association between predictor (explanatory) variables and the outcome variable with odds ratio at
95% confidence interval (Cl). All explanatory variables with P-value < 0.2 in the bivariate
analysis were included in multivariate logistic regression model. P-value < 0.05 in multivariate

analysis was considered as statistically significance.

4.10. Ethical considerations:

The study obtained ethical clearance from Institutional Review Board (IRB) of the St. Paul’s
Hospital Millennium Medical College, Department of Public Health. Letter to perform the study
was obtained from the department of public health to Gambella regional health bureau. Regional
health bureau in turn wrote supportive letter to Gambella General Hospital; then the hospital
administrator wrote permission letter to the ANC clinics as to start the study. All study
participants were informed about the study and assured about the confidentiality, protection and
anonymity of data. Written consent was obtained from each study participant prior to data
collection and they participated voluntarily in the study. Laboratory results of Syphilis were

reported to the ANC clinic with the consent of the mother for further management of infected
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pregnant women and they were also advised not to have sexual contact unless their sexual

partner gets tested of syphilis and treated.

4.11. Dissemination of Results
The results of the study is going to delivered to Gambella regional health bureau, Gambella
General hospital and St.Paul’s Hospital Millennium Medical College both in hard and soft copies

just at the end of the research period.
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5. Result

A total of 385 pregnant women were enrolled in the study. All women approached for
participation were consented, interviewed and provided clinical samples (participation
rate=100%)

5.1. Socio-demographic Characteristics of the Study Participants.

Regarding to the age group distribution of the respondents; median age of the study population
was 26 years (IQR of 5). One hundred sixty eight women (43.6%) were in the age group of 26-
30 years. Of all the study participants, 326 (84.7%) were living in urban settings. Within the
ethnicity category; 96(24.9%) of them were Anywaa, followed by Nuer 75(19.5%), Oromo
49(15.3%) other ethnic group holds the rest of the percent. With respect to the marital status of
the mothers majority 371(96.4%) of the pregnant mothers were married and the other (single,
divorced and widowed) holds less than five percent of the respondents (See table 1).

Table 1: Socio-demographic characteristics of pregnant women attending at Gambella
General Hospital, September to November 2017, Gambella, Ethiopia

Variables | Frequency | Percentage (%)
Age

<20 38 9.9
21-25 121 314
25-30 168 43.6
31-35 43 11.2
>36 15 3.9
Residence of the mother

Urban 59 15.3
Rural 326 84.7
Mother educational level

Uneducated 72 18.7
Read and write 77 20.0
1-8 57 14.8
9-12 94 24.4
Higher Institution 85 22.1
Mother occupation

Employed 113 29.4
House wife 157 40.8
Daily laborer 43 11.2
Merchant 57 14.8
Commercial sex worker 3 8.0
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Others | 12 (3.1
Ethnicity

Anywaa 96 24.9
Nuer 75 19.5
Majang 5 1.3
Kembata 53 13.8
Ambhara 49 12.7
Oromo 59 15.3
Tigre 32 8.3
Wolayita 9 2.3
Others 7 1.8
Marital status

Single 7 1.8
Married 371 96.4
Divorced 5 1.3
Widowed 2 0.5
Husband educational level

Uneducated 84 21.8
Read and write 60 15.6
1-8 59 15.3
9-12 40 10.4
Higher Institution 142 36.9
Mother monthly income

<2000 277 72.0
2001-4000 79 20.5
>4001 29 75

5.2. Knowledge status of the pregnant women

Of the total pregnant mothers who participated in the study less than half 170(44.2%) of the

respondents didn’t hear about syphilis; but 14(3.6%) of them don’t know any clue about the

syphilis. Similarly 153(76.1 of them don’t know as the disease can transmit to unborn child

through the placenta (table 2).
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Table 2: Knowledge status of pregnant women attending ANC clinic at Gambella General
Hospital, Gambella, Ethiopia, 2017

Variables Frequency | percentage
Heard about Syphilis Yes 201 52.2

No 170 44.2

I don’t know 14 3.6
Knows ways of disease Yes 106 52.3
transmission No 95 47.7
Knows mother-child Yes 48 23.9
transmission No 153 76.1
Attending ANC reduce the risk | Yes 82 40.7
to unborn child No 119 59.3

5.3. Seroprevalence of syphilis and associated risk factors

The overall seroprevalence of syphilis was 46/385(11.9%). About 45.6% of the sero-positive
mothers were found in 26-30 age categories. The prevalence of syphilis was 18.6% and 10.7% in
rural and urban respectively. Similarly of total reactive for VDRL test, more than three fourth
(76%) of syphilis sero-positive were from urban setup. The prevalence of syphilis was 28.6%
among single and 11.6% among married women. With regard to the educational level of the
mothers the prevalence of syphilis was higher among those women who able to read and write13
(28.2%) and those have attended higher education 12(26%).

From the total syphilis sero positive pregnant mothers, 15(32.6%) were Nuer and 9(19.5%) of
them were Anywaa by ethnicity. Of the total syphilis sero-reactive pregnant mothers 43(93.45%)
of them were married. High proportion, 65% of reactive pregnant mothers had monthly income
of less than or equal to 2000 Ethiopian birr (ETB). Among 201 respondents who ever heard
about syphilis 28(13.9%) of them were positive for syphilis

Only 5(15%) of the pregnant women were reactive for syphilis among those who had had blood
transfusion previously. One hundred fifty two (39.4%) of ANC attendants had previous history
of sexual transmitted disease; of them 30(20%) were infected with syphilis. Among those
mothers who had previous history of genitourinary symptoms 6(8.5%) of them were reactive for
VDRL test. Whereas, 83(21.5%) of husbands had had history of genitourinary symptoms of

which 8(9.6%) of their sexual partner (Wives) were reactive for syphilis.
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Fifty (12.9%) pregnant women and 121(31.4%) husband had extra sexual partner. Similarly
prevalence of syphilis was slightly higher among those women who had more than one extra
sexual partners 36% and 25.6% mothers were reactive among those whose partners have extra
sexual partner relationship. The prevalence of syphilis was 19.5% among women who get
pregnant for the fourth times and more followed by 19.3% for women on their third pregnancy

number.

Nearly three fourth (73.3%) of the pregnant women were multigravida; 14% of them were
positive for syphilis. likewise 127(48.4%) of the respondents had only single delivery. Of the
385 respondents, 104(27%) had had previous history of abortion; hereby the prevalence of

syphilis was 24.0% among those who had abortion before.

5.3.1. Socio-Demographic and knowledge related associated factors to Syphilis
infection

From socio demographic variables those were significant in bivariate analysis here each
predictor tested with the dependent variables: Living in rural setup (OR: 1.905; 95% CI: 0.906-
4.006; p= 0.089), Mothers who don’t know how syphilis transmits (OR:0.465; 95% CI. 0.193-
1.119; p=0.087), Mothers who don’t know as syphilis transmit to newborn child (OR:0.465; 95%
Cl: 0.193-1.119; P=0.087) (see table 3).

Table 3: Association of possible risk factors related to syphilis infection in pregnant women
attending ANC at Gambella General Hospital, Gambella, Ethiopia, 2017.
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Variables Categories | Non- Reactive | COR at 95%ClI P-
Reactive N | N (%) value
(%)
Mother educational | No formal | 114(87.4%) | 15(11.6%) | 0.8(0.355-1.806) | 0.592
level education
Primary 87(92.5%) | 6(6.5%) 0.42(0.150-1.173) | 0.098
secondary | 65(82.3%) | 13(16.7%) | 1.217(0.519- 0.652
2.855)
Higher 73(86%) 12(14%) |1
education
Residency Urban 291(89.3%) | 35(10.7%) | 1
Rural 48(81.4%) | 11(18.6%) | 1.905(0.903-4.006) | 0.089
Husband No formal | 127(88.2%) | 17(11.8%) | 0.867(0.430-1.745) | 0.688
educational level education
Primary 54(91.5%) | 5(8.5%) 0.599(0.213-1.689) | 0.333
Secondary | 35(87.5%) | 5(12.5%) | 0.925(0.322-2.65) | 0.884
Higher 123(86.6%) | 19(13.4%) | 1
institution
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5.4. Sexual behavior and Obstetric risk factors for acquiring syphilis

Sexual behavior related risk factor those were significant in bivariate analysis: mothers having
previous history of STD (OR: 3.335; 95% CI: 1.748-6.363; P= 0.000), Husband who had travel
history (OR:2.633; 95% CI: 1.383-5.014; P=0.003), Mother who had extra sexual partner before
(OR:5.117; (95% CI: 2.522-10.382; P=0.000) were more likely to be positive for syphilis

infection (Table 4).

Table 4: Association of sexual behavior and risk factors related to syphilis infection in
pregnant women attending ANC at Gambella General Hospital, Gambella, Ethiopia, 2017.

Non- Reactive P-
Variables Categories | Reactive N (%) COR at 95%Cl value
N (%) °
Mother history of | Yes 122(80.3) |30(19.7) | 3.335(1.748-6.363 | 0.000
STD No 217(93.1) |16(6.9) |1
Syphilis 61(80.3%) | 15(19.7)
Types of STDs Other than | 4781 1y | 11(18.9)
. syphilis
mother infected Undetermin
o 14(77.8) | 4(22.2)
Mother travel Yes 113(88.3) | 15(11.7) |0.968(0.502-1.860 | 0.922
history No 226(88) | 31(12) |1
Husband travel Yes 141(87.5) | 20(12.5) | 2.633(1.383-5.014) | 0.003
history No 198(88.4) | 26(11.6) | :
Mother extra sexual | Y€ 32(64) 18(36) | 5.117(2.522-10.382) | 0.000
partner relationship | \, 307(91.6) | 28(8.4) 1
Yes 90(74) 31(26) | 6.167 (3.078-12.359) | 0.000
Husband extra
sexual relationship No 249(94.3) | 15(5.7) 1
=2 o1g028) |17(7.2) |1
pregnancies
Number of >2pregnanci 29(19.3%
pregnancy esp g 121(79.7) 0 070 3.073(1.60-5.80) 0.001
One 114(89.7) |13(10.3) | 1.54(0.700-3.424) | 0.281
Number of delivery | Two 85(82.5) | 18(17.5) |2.192(0.800-6.005) |0.127
> Three 28(80) 7(20) 0.861(0.370-2.003) | 0.729
No delivery | 112(90.) 11(10) 1
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History of abortion | 7ES 79(75.9) | 25(24.0) i.918(2.08-7.375) [0.000
No 260(92.1) | 21(7.9)
Yes 28(848) | 5(15.2) | 1.355(0.495-3.703) | 0.554
Transfusion No 311(88.4) | 41(11.6) |t
[0)
Partner history of | Yes (}/31(82'3 )21(17'2/" 1.979(1.059-3.698) | 0.032
STD 238(90.5
) 0
No i 25(9.5%) | 1
Mother Present 64(914) | 6(85) | 0.645(0.062-1.586) | 0.339
Genitourinary 1
Symptoms Absent 275(87.3) | 40(12.7)
Parent Yes 75(90.4) | 8(9.6) 0.74(0.322-1.66) | 0.465
Genitourinary 1
Symptoms No 264(87.4) | 38(12.6)
121(90.3 )
Mother condom use Yes %) 13(9.7%) | 1
No 218(87%) | 33(13%) | 1.409(0.714-2.779) | 0.322
0
Mother past history | Yes 80(85.1%) )14(14'9/0 1.416(0.720-2.785) | 0.313
of low birth weight No 250(89%) | 32(11%) | 1
First 166(92.3 )
trimester %) 12(6.7%) | 1
0
Gestational age Second 15381.4% | 22(12:6% | 1 899(0.950-4.156) | 0.067
trimester )
1 0
Third 20(61.5%) | 1237-5% | 8 300(3.202-20.93) | 0.000
trimester )
143(82.2 | 31(17.8% | 1
Age at first sexual <18 years %) )
contact >=18 years (}/(‘)1)8(89'8 15(9.2%) | 2.139(1.108-4.130) | 0.024
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5.5. Multivariate Analysis

Results of multivariate logistic regression analysis indicated that few predictor variables showed

statistically significant association with syphilis infection. Pregnant women who had history of
abortion (AOR: 5.082; 95% CI: 2.043-12.646; P=0.000) , Pregnant women who had history of
STD previously (AOR: 8.488; 95% CI: 3.289-21.906; P=0.000), Mother who had extra sexual
partner (AOR: 7.510; (95% CI: 2.839-19.863; P=0.000), Husband or sexual partners who had
extra sexual partner (AOR:6.005; 95% CI: 2.487-14.495; P=0.000), Husband/sexual partner who
had traveled away from his residency area (AOR: 3.191; (95% CI: 1.402-7.262; p=0.006) (table

).

Table 5: Multivariate analysis of possible predictors of syphilis among pregnant women

attending Gambella General Hospital ANC, Gambella, Ethiopia, 2017

Variables Category Non- Reactive COR(CI) AOR p-value
Reactive N | N(%
(%)
Number of <2 218(92.8%) | 17(7.2%0 |1 1
Pregnancy pregnancies
>2 121(79.7%) | 29(19.3%0 | 3.073(1.60- 1.199(0.450- | 0.717
pregnancies 5.80) 3.193)
Gestational Age | First 166(92.3%) | 12(6.7%) |1 1
trimester
Second 15381.4% | 22(12.6%) | 1.899(0.952- | 0.894(0.368- | 0.804
trimester 4.156) 2.172)
Third 20(61.5%) | 12(37.5%) | 8.300(3.292- | 3.664(1.130- | 0.300
trimester 20.93) 11.875)
Mother history of | Yes 122(80.3) 30(19.7) 3.335(1.748- | 8.488(3.289- | 0.000**
STD 6.363 21.906)
No 217(93.1) | 16(6.9) 1 1
Travel history of | Yes 141(87.5) 20(12.5) 2.633(1.383- | 3.19(1.402- | 0.006**
Husband 5.014) 7.262)
No 198(88.4) 26(11.6) 1 1
Mother extra Yes 32(64) 18(36) 5.117(2.522- | 7.51(2.839- | 0.000**
sexual partner 10.382) 19.863)
relationship No 307(91.6) 28(8.4) 1 1
Husband extra Yes 90(74) 31(26) 5.72(2.95- 6.005(2.487- | 0.000**
sexual partner 11.08) 14.495)
No 249(94.3) | 15(5.7) 1 1
History of Yes 79 25 3.918(2.08- 5.082(2.043- | 0.000**
abortion 7.375) 12.646)
No 260 21 1 1
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Parent history of | Yes 101(82.3%) | 21(17.2%) | 1.979(1.059- 1.15(0.97- 0.360
STD 3.698) 1.97)

No 238(90.5%) | 25(9.5%) |1 1
Age at first <18 years 143(82.2%) | 31(17.8%) | 2.139(1.108- | 1.645(1.707- | 0.248
sexual contact 4.130) 3.826)

>=18 years 148(89.8%) | 15(9.2%) |1 1
Residency Urban 291(89.3%) | 35(10.7%) | 1 1

Rural 48(81.4%) | 11(18.6%) | 1.905(0.903- | 0.383(0.357- | 0.212

4.006) 1.257)

** indicate variables significantly associated with syphilis infection.
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6. Discussion

This study sought the seroprevalence of syphilis infections and identifying the possible
associated factors among pregnant women attending at Gambella General Hospital and we found
that the prevalence of syphilis among study participants was 11.9%. This finding is similar with
a prevalence of 8.3% reported in south Sudan (25), 9% in Sudan (26), 9.3% in Zambia(12).But,
relatively it is higher than 4.7%, 2.9%, and 0.1 % of prevalence which were reported from
Gambella(34), Gondar (32) and Diredawa (34) respectively. Here our finding less than by two
fold from the study reported 22.1% from south Sudan (13) and 28% from Addis Ababa (29).
Likewise the finding still greater than the study reported from Malawi, Tanzania and Zambia
with 2.7% 7.2% and 8.2% respectively (21). As far as the prevalence of syphilis concerned much
smaller prevalence was reported from 1.1% Argentina, 1.2% brazil and 0.2% from Chile
(18).This variation might be due to differences geographical variation, differences in cultural
practices, sexual behavior and practices, and differences in the test methods employed to detect
syphilis infection. This also attributed to the decreased in efficient syphilis screening at the ANC
and effective treatment with antibiotics in the last few years.

In the present study, the prevalence of syphilis higher among the pregnant women whose age
category lies from 26-30 years this finding was consistent with finding in Gondar(32) and
India(2). The possible explanation for this finding could be that women in these age groups are
more sexually active and they may have higher chance of multiple sexual partners. Syphilis
prevalence was higher among age 30-35 thus as the age increase the prevalence of the disease
increases. This goes in line with 2014 ANC survey done in Ethiopia(37). That was more likely

because most of the women in this age category has gave more birth and they were multigravida.

The prevalence of syphilis among married women was 11.6%. This much figures of syphilis
prevalence was quite higher as weigh with 1.4% of prevalence in Nigeria (11). It could be the
higher number of the respondent in the study was married that showed the highest prevalence it
might be as a fact of numerical advantage among married women (high proportion of married
women in the study). Moreover they are less likely to use protective methods like condom and

mostly uncommon among married couples.

The prevalence of syphilis was 6.7% and 37.5% for pregnant women who visited the hospital
ANC on their first and third trimester gestational age respectively. In contrary with this finding,
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syphilis prevalence was high among pregnant women who visited ANC on first trimester(11).
That might be less habit of the pregnant women to visit ANC in their earlier pregnancy periods
and late detection of the disease; hence mothers who visit ANC lately could have high syphilis
prevalence. With the same speaking, it could also highlight low awareness of the pregnant

mothers about the importance of visiting ANC in earlier pregnancy period.

The prevalence of syphilis was 18.6% and 10.7% in rural and urban respectively, where a bit
higher in urban. This was much higher as compared with the national ANC sentinel report 0.7%
in urban and 1.3% in rural sites in Ethiopia(37). It could be low educational level and poor
knowledge on adequate prevention of sexually transmitted diseases in rural communities. Rural
resident’s differ from urban residents in terms of cultural and social behavior: rural communities
are generally closed communities with limited access to medical information. Since syphilis is a
treatable and curable disease and urban residents might have better health seeking behavior to get

tested and treated earlier which could alter the status of syphilis.

In fact our study demonstrated that history of abortion; mother history of STDs, travel history of
husband or sexual partners, history extra sexual partner of the mother and history of husband
multiple sexual partners were significant predictors of syphilis infection. Pregnant women with
history of abortion had five times (AOR: 5.082; 95% CI. 2.043-12.646) to develop syphilis
infection compared to their counterpart. Similar results were reported from Gondar(32).
Similarly study from other countries, they have shown similar findings in Pakistan(17), south
Sudan(13) and Zambia(12). This high incidence of infection could be attributed to poor practices
of infection prevention and control during abortion and related activities. It could be also less

habit of the pregnant mothers to visit health facilities as soon as they get conceived.

Pregnant women who had history of STD previously (AOR: 8.488; 95%CI: 3.289-21.906;
P=0.000) were eight times more likely of being infected by syphilis than those pregnant women
who had no history of STD. Here our study, was compatible with study done in Zambia(12);
where pregnant women having previous history of STDs were found to be at increased risk for
syphilis. That could be as a result of the causative agent (bacteria) might remain for many years

and failed to attain adequate diagnosis and treatment.
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Husband or sexual partners who had multiple sexual relationship (AOR: 6.005; 95%CI: 2.487-
14.495) were six times more likely to be infected with the disease compared with those with
single partner. Similar finding was reported from Zambia with those husbands with multiple
sexual partner were much at risk to be infected(12). This finding may be explained as, since
syphilis is one sexually transmitted disease, sexual contact exposes to the bacteria hence semen
and other body fluids are common source of infection that sexual contacts serve as a mode of
transmission. Moreover, as a result of cultural influence (permit) husband tends to have more

than one wife.

Pregnant women, whose husband had travel history (AOR: 3.191; 95% CI: 1.402-7.262;
p=0.006) were three times more likely to be infected with syphilis than those mothers whose
husbands didn’t had traveled away from their living area. This displayed agreement with study
done in south Sudan were husband or partners travel history had association with syphilis (13). It
was attributed as a result of husband travel away from their area for different jobs and
commitments and they would have sexual contact with other than their wife, though husband

sexual practice to use protective method like condom might be very negligible.

The other significant predictor showed association with syphilis contracting was mother extra
sexual relationship or pregnant women with multiple sexual relationship (AOR: 7.510; 95% CI:
2.839-19.863); pregnant women who had multiple sexual partner were more than seven times
more likely to be infected with syphilis than those mothers who didn’t had multiple sexual
partners. Thus, sexually active women have a higher chance of getting the infection especially
those who have the history of multiple sexual partners. Moreover, pregnant women with multiple
sexual relations, the vulnerability to acquire syphilis increase as the time in relation elapsed and
they tends to neglect to care solely even forget the disease risk without proving syphilis status as

a result of adaptation and staying for long time together.
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7. Limitation
% The study was conducted in hospital, so this study includes only those clients who have
get access to the hospital during the data collection period. It doesn’t include those who
didn’t have come to the hospital during the study period that may affect findings
(estimation).
% The syphilis status of pregnant mothers’ husband/ sexual partners was not detected.
% As the study design was cross-sectional; it is difficult to verify whether syphilis preceded

the predisposing factors or the vice versa in this study.
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8. Conclusion

The overall prevalence of syphilis infection among pregnant women in Gambella general
hospital was high-intermediate (11.9%). Prevalence of syphilis increased as the age of the
mother increase. Similarly as number of pregnancy increase prevalence of syphilis increase
indeed mothers who visited ANC lately could have high syphilis prevalence. Syphilis more
strikes those mothers who get married. Factors such as mother history of abortion, mother history
of extra sexual partner relationship, travel history of husband, husbands’ history of multi sexual

partnership and mother history of sexual transmitted disease associated with syphilis infection.
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9. Recommendation

Thus, to decrease the prevalence of this bacterial infection, we recommend that health education
programs on the mode of syphilis transmission, pregnant mothers to visit ANC during their
earlier pregnancy period, high-risk behaviors and methods of preventions should be instituted at
antenatal care clinics to raise the awareness of mothers. Behavioral changes on both husbands
and pregnant mothers to keep calm from having sexual contact with multi partners. Treat
pregnant women who were reactive for VDRL test. Moreover further studies on syphilis that
includes different study sites are recommended and all condition needs to be suited to address all

those husbands/sexual partners to get tested for syphilis and know their status.
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Annex I: English version of participant information sheet, consent and

questionnaire:

1.1. Participant information sheet
St. Paul’s Hospital Millennium Medical College, Department of Public Health, Addis Ababa,
Ethiopia

Title: Sero prevalence of syphilis and associated factors amongst pregnant women attending

antenatal clinics in Gambella hospital, Gambella, Ethiopia.

First of all, I would like to say thanks in advance to your cooperation and consent in participating
in this study. More over; | were request you politely to read or listen attentively in order to
provide relevant information about the study and if there is any confusable information or

question which isn’t clear regarding the study please don’t hesitate to ask freely.

Objective: The aim of the study will be to determine the sero-prevalence of syphilis and
Associated factors amongst pregnant women attending antenatal clinics in Gambella hospital,
Gambella, Ethiopia.

Benefits for participants

Study participants will not having any financial incentives or other inducements being
participated in this study. However, those positives for syphilis will contact with the physician in
the hospital for treatment and follow up. Furthermore, this study will provide a base line
information or data for nationwide to develop health programmes for health policy and pave a

strategic means of prevention for such sexually transmitted infection.

Risks and complication: Other than minor bleeding from the site of venipuncture when they
give sample, there will no considerable risks to the study subjects being they are participated in
the study. Venipuncture is a routine clinical practice for blood sample collection and can stop by
pressing cotton on the site of puncture within a short period of time. Additionally the amounts of

blood collected will be too little which is 5 ml (1 to 2 tea spoon) blood only.

Confidentiality: In order to maintain the confidentiality of participants’ information, their name

will not be given and the samples will be coded. Participants will not prohibit stopping or
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withdrawing at any time from the study. Only interested participants can retrieve their own
laboratory results using their code number and the information can only be accessed through the
physician/clinical nurse. The physician/ clinical nurse will be responsible for the interpretation of
the results and providing treatment. No personnel information will have disclosed to third party

or will not appear in any report from this study.
Assurance of Principal Investigator

I will put my signature below to confirm you that | take over the responsibility for the scientific
ethical and technical conduct of the research project and for provision of progress reports for all

stakeholders of the research project.
Lezhialem Almaw (PI)

Signature: Date:

Note: If you have any questions about this study, you should feel free to ask now or at any time

throughout the study by contacting:

PI Address: Lezhialem Almaw, St. Paul’s Hospital Millennium Medical College, School of
Public Health, Addis Ababa, Ethiopia.

Email:Lezhailem10@gmail.com, Tel: +251913349861

1.2. Informed consent:

L (FUull Name) ... e

Here by voluntarily authorize the researcher to interview me and consent to him in order to
obtain information that is relevant to his research topic on “sero-prevalence of syphilis and
associated factors amongst pregnant women attending antenatal clinics in Gambella hospital,
Gambella, Ethiopia, 2017”. I understand that as a participant, my privacy was maintained and
the information obtained in this research was used in a manner that protects with guaranteed

confidentiality, respect and personal rights.

I am aware that participating in this study is voluntary and I haven’t obligated to answer every

question asked for me and that I may withdraw my consent at any time without disadvantage to
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myself or others. | am informed that information collected in this study was strictly confidential

and for this study only.

Signature of Participant .........

Signature of data collector......

1.3. Questionnaire

“Determine sero prevalence of syphilis and associated factors amongst pregnant women

attending antenatal clinics in Gambella hospital, Gambella, Ethiopia, 2017

PART I: Socio-demographic characteristics Direction: fill the answer by encircling the

corresponding choice

S | Questions Response of categories

N

O

1 | Address: Region Zone
Woreda
Kebele

2 | Age (in years)

3 | Where are you living? 1. Urban 2. Rural

4 | What is your educational

status?

1. llliterate  2.read and write 3. 1-8

4.9-12 5. Diploma 6. Higher institution

5 | What is your occupation

status?

1. Employed 2. House wife

3. Daily laborer 4. Merchant
5. Commercial sex worker
6. Other [specify]
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6 | Ethnicity 1. Anywaa 2.Nuer 3.Majange
4. Kembata 5.0romo 6. Tigre
7. Amhara 8.Wolayita 9. other [specify]
7 | Marital Status 1. Single 2.Married
3. Divorced 4. Widowed
8 | If mother is married, 1. llliterate 2. Read and write 3. 1-8
husbands education status | 4.9-12 5. Diploma 6. Higher institution
9 | Mothers monthly income

in birr?

Part Il. Knowledege

10

Have you heard about
syphilis?

1. Yes

2. No 3. I don’t know

11

Do you know how these
diseases can be

transmitted?

1.Yes

2. No

12

Do you know that these
diseases can be
transmitted to unborn
child?

1.Yes

2.No

13

Do you think by
attending ANC that
reduces the chances of
risk to your unborn
child?

1.Yes

2.No
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Part I1l: Sexual behavior and risk factors for acquiring syphilis in the study subjects

14 Do you have any history of blood 1. Yes 2. No
transfusion?
15 1 bid you have history of sexually | 1~ Y€S 2.No If
transmitted diseases (STD)? “NO”
goto Q
#17
16 | 1fYes” to Q # 15, what types of | 1+ SyPhilis
STD? 2. other than syphilis
3. Undetermined
171 bid your sexual partner have a 1. Yes 2. No
history of STD? 3. Unknown If “NO”
goto Q
#19
18 | 1t «yes” to Q # 17, what types of | I Syphilis
STD? 2. Other than syphilis
3. Unknown
19 1 pig you have genitourinary 1. Present 2. Absent
symptoms?
20 | bid your sexual partner have a 1. Yes 2.No
history of genitourinary 3. Unknown
symptoms?
21 | Travel history of the mother the | 1+ Y©S 2. No
past one year?
22 | Husband's job involves travel? (if | 1. Yes 2. No
the woman is married)
23 1. Yes 2. No

Did you have used condom in the
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past year?

24 Had you have more than one 1. Yes 2. No If “No”
sexual partner? gotoQ
# 26
casual partners in the past year?
3. More than/equal to four
26 History of husband's extramarital 1. Yes 2. No
relations (if mother is married)
27 | Number of pregnancy 1. First pregnancy
2. Second pregnancy
3. Third pregnancy
4. Above Four pregnancy
28 | Number of delivery? 1. One 2. Two
3 Greater than /equal to 3
29 | How many children do you have? | 1. One
2. Two- four
3. Five and above
30 | History of miscarriage or 1. Yes 2. No If “No”
abortion of the mother? go to Q
#34
31 | If“Yes” to Q# 32, how many? 1. One 2. Above 1
32 | Number of stillbirths? 1.Zero 2. Greater or equal to 1
33 | Mother’s past history of low birth | 1. Yes 2. No

weight?
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34 | Gestational age at the first ANC | 1. First trimester (1-13 wks)
visit and screening? 2.Second trimester (14-28wks)
3.Third trimester (29-40wks)
35 | How old were you when you first
had sex?
37 | Syphilis status of the mother? 1.Reactive

2.Non-Reactive
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Annex II: Amharic version of participant information sheet, consent and

questionnaire

2.1. 017G avlBG avol\sBy, pg;
PG H hATT

PHU TG AAT] ao(lt PLLID T e P9Ime-@<7 PAONAHC NTF A9%h. Qhte® e OC P+PPH:
2060, NALPTT MIFA-MC AGTHFT AL ATITPGT 10+ PACOH (HY TGT TOT PA+§ 1G0-aC ATHF
NP7 N0F A28Lme AaPhANA L2840 ::

NP9k dheoate

OHY TG aPAtq oo &P AL Phavw/t 1@-:: AAPII® N9PEavsP (PG E Wi8Yte 4PN 1Py
FUFS AIne. LAY LY TGT APATE NP8 AT A% T PUA ATERPT IPAT LAMGA::

075k (NG 0997 PPI°

PRaVP GavG A4 (LAPLAPC P&y (OF APl Ontsf 4771 TALI 1T Ung® hitAS
ANLALDT 9°NC LAMPFA:: LargP 19 NPT Lo9° ADL4A T4 ANTL10PT T7PE (UNLIPP Nhd 9°hC
SamPrd::

am.C? adeem0P

NPk @O PFANANT TITFO-9° AP aolEPTF TATEPIFFO- ¢FMNP SPSA:: W97t IC NPT
OOt PAFD- aolBPTF avte (PG +a0eT9M- TLATEE (P 09228 TIPC HE NtedPe NHaA F
AIPCIC 1ok TN LUPGA::

h et AN NS AATIRLT

eU TGF (PLHTE AL PtavAlt WiLaPPr avm (19IGFD-9° 0P 1 (14.PLP NGk oMt e FAM::
NPl LOMI® A7 OGP AL IP79° ARTT TIC APPM9® :: NP6+ IC (HPPH TITTFD-9° 7P (LTCP
NTLNFAD- ALE-A TORPT T9PLA LFAN::

PG TavT4:- AHLVGNT® ADTID- AD-1E
AL P&N AD-(e0 PATH A TLATEI° UICG hAS VLT S TIPUCT hGd

aah 1 +251913349861

A7 2.4\ :lezhialem10@gmail.com
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K80 A0A ATERE

2.2. (A O9°°rE @1L.01°7 Pé

Az 9% AT eRae@- 07t Fadd AP AONT PTET AATIPT AGNGCTS PLav i dPTF NA%
N9°L8+G DTGk HAFETT .38 1ET (9T D9 £.L8 09110  av(1ET 994017 1D+

e 0TS +AF 4 @PET 14CT% hPLI1TU-
LUT? AOAT ATTE ALE AhaE LU ALOPT NTI10 PHL8UG NTGE NTTEDI0 £LF hetyT AaPalH
AN PN KILAND- ORI AL Ot T KILTIRIETT (19900F aOPrT (LCTI% ALIFITNAD-:

PHAJ4.m aPAP TC m=emmemmmeemmeeeeeeeeae - (TG -

PHaDGTIGD a0y AFOF AP AHUGAT® AATID* ROk &iCT] -=mmmmmmmmmmmmmmmemmmmema

L L o — oy A—

AT TP T aomeP hFadU-?

emfe (9°

avmP.¢ OB av(Vt Akt LeP
PMPE@. A -LUTT PMPEL NAR AL (H24.0. aPaPs PG PPE KL U-9° (HAM™TT NAMS POt PPAFAU-::
NARI® AL, P014.2M. VAN ThhAT @7 APNAAD-::

&CM +7

2.3. 075k aoRP Po:

+& | TPRPF oA IoCI°C-
1. A& haa HY ocs -
$00,
2. 0K o S —
3. PavG 4L NG L-P 0T 10 1. ey 2.9mC
4. eHPUCT £CEP 1. PAT9ICce 2. TN AS 09§ 3.1-8%°
heA 4.9-125 h&d 5. 8TheT 6. pavfavsp
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£916 K5 hiLE AL

5. ne® 1. vyt agts 2. 0 hao(t 3. 07
A5 4,198 5.01F A8 6. AA..........

6. NchCP 1. A%Ph  2.70C  3.9917C 4. hoead 5.
ACTP 6. AT
7% 8. @ARF 9 AA.......

7. eONF U3 1. ean0F  2.910F 3. A0S 0L 4,
a4, e+t

8. PTAC AICP PTUCT U3 | 1. eAhOIC 2. TN AG ovie 3.1-8%

(£20°F fry) NEA 4.9-125 heA 5. 8T 6. favfang@

£14 hS NHLE NAL

9. ocYeALONC |

QA em7 PATO+ U0, SHavAnk TEEPT

10. | 0A a7 ag>to- fO-Pie 1.A® 2. hAOTIUP 3. JOU9° AAD-Pg°
11. | *&7T7 GER W&t | 1 AP 2. AAOTI09P
WILTUHANGE -
12 PP (0 (70T O/AD- | 1 AP 2. AAATIU-P
V97 A28 TANGE $O- Pl
13 PACTHS DRt N99CT | 1. AP 2. AAGTIU-9°
V977 h0id@-  avhahd
WIRTLFN S0Pl
h&A 3 ALTT AJAE S PPN 29T
14 NAA Q@+ £F° FANND- PO P | 1 P 2.ALLATP
15 PAOAHC (T @1 PP 1.h? 24220 AN hBLAT
hwrr oL P 17 1.8
16 APeE .k 15 PANP AP | 1. T 2. 6A ARTF AOAHC NG 3.
hwri: o7 AR AT OPg°
17 PHAC ADCP OANAHC 0T | 1, 9 2. hRRAP® @A TRRLATY
Ny $L9° Fovd:  PO-Fhe nUy @2 Tk 19 1.8
(P2F hwr) 3. AT O
18 ATPE -tk 17 AP AP | 1. &7 2. A ARTE AOAHC 0T 3.
horE 90 AR AT OPg°
19 AT (FNAFP  AhQN, Yoo | | xo 2. PA9P
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0%t AP T

20 PHEC AICP NNAFTFD- ANAL | 1, 19 2. 290
v (7t hAOFo- 3 hAFDPgO
21 AGT AAGT WL Gt DL AA | 1, 19 2. PA9P
0 TH HTFHO- PO~ P
22 NALTP ALFO7 Aaoact OFL | 1. 19 2. PA9°
oA 0 280 ATS,
23 AAGT A2& Govt NG 0D | 1. AP 2. 290
IYErE oPt n729°
+mParPi
24 ACAP NA7E a0+ NAe OC @A ALLAT
PrOCAD  ATEIE ARCI07 | g 4o 2. P09® Ut O 704 26 18
fO-Ptv
25 ATeE .k 24 AP AP | Lot 2. vk 3. A 4G P NAL
i hart a®F oc
26 AAMFP DACAL OB NAA G | 1, 49 2. 290
IC ATTT AL L1W- PPl
27 PAUT OPHE ACTHGDP 10 1. PavBavse WCHS 2. UOHE ACING
3. A0S ACTHG 4. Ad-1G AG NH.E AL ACTHG
29 | OFF L ACTHPA 1. A7 2. vt 3. (vt AG DELE 1AL
30 | 07 AR AAPT 1. A7&
2. it bt
3. AP0t AG P NAL
31 hHy  PL°  1&AMC Ak | 1, /9P 2.249° apG "ARLAT
ANDCLPTF PO PN Wy of Po¢ 34 UL
32 ATee +. 31 AP AP | 1. A& 2. -\t
hri: ark L
33 ThhaS PoPOAS  LHRATO: | 1 He 2. A7& AS hHLP NAL
AL.LCH PTOAS ALT NH
34 hHY $29° NS 8T PAD- | 1 1o 2. hADALh9P
OB DALD- PP
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47




3. 28-39 497t

36 AaoBavs®  UH P0C 0D
I7ErE ALLCT 0LTLP AT
qavt SIPS7T I0C

37 PAGTEP P17 NG UsS 1. NGF@- hA (7 H40)
2. (i@ PA% (571:0)

Annex III: Syphilis Standard operating procedures (SOP)

Procedures (standard operating procedure) and principles for syphilis
Test Principle

The Syphilis Rapid Test Strip (Quick Test™ Syphilis Serum/ Plasma/Whole Blood Strip) will be
used to determine the presence of syphilis antibodies. This is a qualitative membrane strip based
immunoassay for the detection of Treponema pallidum antibodies (IgG and IgM) in whole blood
serum or plasma. In this test procedure, recombinant syphilis antigen was immobilized in the test
line region of the strip. After a specimen (serum) was added to the specimen pad; it reacted with
syphilis antigen coated particles that had been applied to the specimen pad. The mixture
migrated chromatographically along the length of the test strip and interacted with the
immobilized syphilis antigen. This double antigen test format can detect both IgG and IgM in the
specimens. For specimens containing antibodies to Treponema pallidum a red line appeared in
the test line region indicating a positive result; those without Treponema pallidum did not have a
red line appearing in this region indicating a negative result. To serve as a procedural control, a

colored band at control region always appears in the test area.

Procedure

1) Bring all reagents and specimen to room temperature

2) Remove the test strip from the foil pouch and place on a clean dry surface

3) Identify the test strip for each specimen or control
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4) Apply 60ul of specimen on the sample pad

5) Interpret test result at 15 minutes

6) Do not interpret test result after 20 minute

Result Interpretation

Negative: One pink line appears in control line but no line in the test region
Positive: when there is pink color in the control line and testing region.

Invalid: when there is a total absence of color in both regions, in such case the test should be
repeated using a new strip.
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Annex V: Bibliography of principal investor (resident)

| am Lezhialem Almaw Ewunete, was born on June 1987 GC in Godere woreda Gambella
region. | have attended my primary education and high school at Tiliku Metti Elementary School
and Tinishu Metti Secondary and preparatory school respectively. Then | joined Arba Minch
University and graduated with BSc in Medical Laboratory Science in 2010 GC.

Soon after graduation, | have been working as junior laboratory technologist in Gambella region,
Gambella general hospital since January 2011 to the time I join St.Paul’s Hospital Millennium
Medical College for post-graduation study in Field Epidemiology and laboratory training
program on October 2015.
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