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Background: Mother-to-child transmission (MTCT) of human immune deficiency virus 
(HIV) is the infection of baby by HIV that originated from an HIV-positive mother during 
pregnancy and breast feeding. Without intervention, the transmission rate of HIV ranges 
from 15–45%, which can be reduced to below 5% with effective intervention. In Ethiopia, 
the final mother-to-child transmission rate was 15% in 2016, which was much higher than the 
target of the country to reduce transmission to lower than 5% by 2020. The study aims to 
identify determinants of transmission of HIV from mother to child in the West Shewa Zone.
Methods: An unmatched case–control study, among children less than 5 years who tested 
HIV positive and negative, at the end of PMTC follow-up, N=96 (24 cases, 72 controls) was 
conducted during June to August 2019, focusing on PCR done during the last 2 years 
(June 2017 to July 2019), in public hospitals. Data were collected using a structured 
questionnaire and data abstraction forms from mothers of exposed infants, medical records 
of mothers and children.
Results: The majority of cases (17, 70.8%) were not included in the option B+ program, but 
only 11.1% of controls were not included. Home delivery (adjusted odds ratio (AOR)=6.047, 
confidence interval (CI)=1.549–29.230), non-inclusion into option B+ (AOR=18.0, 95% 
CI=5.0–68.1), and partner non-involvement to HIV care (AOR=7.3, 95% CI=1.14–37.459) 
had higher odds of transmitting HIV, while a mother-to-mother support program 
decreases the chance of transmission by 86.5% (AOR=0.135, 95% CI=0.11–0.396) when 
compared to their counterparts.
Conclusion: Mother-to-mother support programs have a protective effect, while non- 
inclusion to option B+, partner non-involvement in HIV care, home delivery, and poor 
antenatal care (ANC) practices were determinant factors of HIV transmission from mother 
to child.
Keywords: mother-to-child transmission of HIV, Ethiopia, West Shewa, HIV transmission, 
prevention of MTCT

Background
Mother-to-child transmission (MTCT) of Human Immunodeficiency Virus (HIV) is 
when a HIV-positive mother passes the virus to her baby. This can occur during 
pregnancy, labor and delivery (at birth), or breastfeeding.1 Without treatment, 
around 15–30% of babies born to HIV positive women will become infected with 
HIV-1 during pregnancy and at birth. A further 5–20% will be infected through 
breastfeeding up to 18–24 months. More than 90% of HIV infections in children 
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under 15 years were acquired from the mother,2 and more 
than 50% of postnatal transmission through breastfeeding 
occurs during the first 6 months of life.3 In the absence of 
any intervention, the transmission rate ranges from 15– 
45%. This can be reduced to below 5% with effective 
intervention during the periods of pregnancy, labor, deliv-
ery, and breastfeeding.4–7

In Ethiopia, according to the Central Statistics Agency 
(CSA), the estimated prevalence of HIV among adults was 
0.4% in rural areas and 2.9% in urban areas in 2018. In the 
capital, Addis Ababa, it was estimated to be 3.4% in 2018. In 
Oromiya region, which includes West Shewa Zone, the pre-
valence was estimated to be 0.7%.8 The Ethiopian Federal 
Ministry of Health (FMOH) rolled out the prevention of 
mother-to-child transmission (PMTCT) program for the 
first time in 20079 but the country implemented the advanced 
PMTCT program (option B+) in 2011 with the aim of elim-
inating mother-to-child transmission of HIV. Before the 
implementation of PMTCT program, the transmission of 
HIV from mother to child was estimated to be 15–45%. 
According to the systemic review and meta-analysis done 
in 2018, the prevalence of MTC transmission in Ethiopia and 
Oromia was 9.93% and 12.11%, respectively.10

Despite option B+ (test and treat) being implemented 
in Ethiopia in 2011, by 2014 only an estimated 50% of 
infants born to women living with HIV received 
a virological test within 2 months of birth.11 At 
a national level, 58% of HIV-positive pregnant mothers 
in Ethiopia receive ART.12 In 2017, the number of mothers 
needing prevention of mother-to-child transmission 
(PMTCT) in the urban area was estimated to be 
16,959.13 Ethiopian Public Health Institute (EPHI) esti-
mates the number of mothers needing PMTCT in Addis 
Ababa was 1,466 in 2017.14 According to Ethiopian 
Demographic Health Survey (EDHS) 2016, countrywide, 
HIV testing, and counseling for ANC clients in the country 
was 19%, reaching 56% in urban areas and 14% in rural 
areas. The 2016 EDHS shows that 62% of women 
received ANC from a skilled provider at least once for 
their last birth.15

Preventing MTCT comprises strategic activities like 
primary prevention of HIV, prevention of unintended preg-
nancies, effective access to HIV testing and counseling, 
initiation of lifelong antiretroviral therapy (ART), with 
support for adherence, retention, and viral suppression 
for mothers living with HIV, safe delivery practices, opti-
mal infant feeding practices, and access to postnatal anti-
retroviral (ARV) prophylaxis for all infants.16 Suppression 

of HIV in pregnant women is the most important and 
achievable action to reduce MTCT. However, failure to 
initiate ART early in pregnant HIV-positive mothers, poor 
adherence to ART, lack of ANC and early diagnosis, and 
poor application of national policies like option B+ among 
care providers hinder prevention of MTCT.17

In May 2016, the World Health Assembly endorsed the 
new WHO global health strategy on HIV, which calls for 
the Member States and WHO to work together towards the 
goals of zero new HIV infections in infants by 2020.9 

Ethiopia has implemented a four-pronged approach to 
reduce and control the transmission of HIV from mother 
to child. These are primary prevention of HIV infection, 
prevention of unintended pregnancies in HIV positive 
women, prevention of HIV transmission from mother to 
her infants, and care and support for HIV positive mothers 
and her exposed infants.11 The target in Ethiopia for 
MTCT was set at <5% by 2020;16 however, in 2016 the 
MTCT rate was still 15%.7

Even though studies have been conducted in different 
parts of the country,3 similar studies have not been done in 
West Shewa, so we tried to fill the gap. This study intends 
to identify particular determinants of HIV transmission 
from mother to child among patients of West Shewa 
Zone. This study, therefore, will contribute to the identifi-
cation of factors independently associated with PMTCT 
and have an input for interventional planning for future 
control of the epidemic.

Methods
Study Settings
West Shewa Zone is located in the central part of Ethiopia, 
between 9.1515°N and 37.808°E covering 14,788.78 
square kilometers. It has 18 woredas with six functional 
hospitals currently and 2.5 million population. We selected 
three hospitals that have been providing ART services for 
more than 4 years (Figure 1).

Study Design and Period
An unmatched case-control study was conducted employ-
ing exposed infants whose serostatus had been determined 
and was known to be positive and who were declared 
negative in the last 2 years (June 2017 to June 2019). 
The study took place from June 15 to August 10, 2019, 
focusing on a polymerase chain reaction (PCR) done dur-
ing the last 2 years (June 2017 to July 2019).
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Population
Target populations were Infants born to HIV positive 
mothers in West Shewa Zone. Study populations were 
Infants born to HIV positive mothers, whose serostatus 
was determined at Ambo, Gedo, and Gindabarat 
Hospitals, and their serostatus was determined to be nega-
tive or positive.

Cases and Controls
Children less than 5 years old who were born to HIV positive 
mothers and determined to be HIV positive were cases. 
Children less than 5 years old, who were born to HIV positive 
mothers and found to be seronegative according to national 
guidelines, and whose mothers came for regular follow-up 
were controls. We tried to check selection bias by sensitivity 
analysis considering possible biasing variables like the pre-
sence of additional complaints during the follow-up appoint-
ment, education level, place of residency, and income 
(represented by U), with each variables turned to be signifi-
cantly associated to the outcome or variables of interest (repre-
sented by A) and S being selection indicator. Employing the 
formula ORtrue≥ORobs/(((RRUA1xRRs0A)/(RRUA1+RRS0A 

-1))x((RRUA0xRRS1U)/(RRUA0xRRS1U−1))), we have deter-
mined the lower and upper bound of estimate of true OR for 
respective variables. While RRUA1 describes increased prob-
ability of variable of interest among eligible controls without 
the suspected biasing variable, RRUA0 is increased probability 
of not having variables of interest but who have suspected 
biasing variable, RRS1U is increased probability of presence 
of biasing variable in controls who were selected compared 
with those who were not, and RRS0A represents increased 
probability of no biasing variables in controls who were not 
selected for the study compared with those who were selected. 
(In this case, variables of interest represent the variables that 
are turns to be significantly associated with the outcome.)

Inclusion and Exclusion Criterion
Singleton births with both maternal and child’s records avail-
able in the hospital were included. We excluded a child whose 
medical record was not available and not well-documented 
and orphaned/denied children with no maternal record.

Sample Size Determination
We determined sample size employing a two-population 
proportion formula. We assumed 80% power, 95% level 

Figure 1 Geographical location of West Shewa zone in Ethiopia. West Shewa is located in the central part of Ethiopia and has a population of more than 2.5 million . It has 
six hospitals; however, we included the three hospitals shown on the image since they have been serving ART clinics for more than 4 years. The image was developed by 
corresponding author using QGIS.
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confidence interval, 5% margin of error, and ratio of cases 
to controls being 1:3 and the percent of non-exposure to 
ANC follow-up among the infected group=67.5% and 
34.4% among non-infected (from another similar study).3 

A sample size of 24 cases and 72 controls was calculated.

Sampling Procedure
Three hospitals (Ambo Hospital, Gedo Hospital, and Gindabarat 
Hospitals) were purposively selected due to being the only hospi-
tals that have been providing ART services for more than 4 years in 
the zone. Based on the total number of infants and children who 
were living with HIV at each hospital, we assigned cases propor-
tionately. Cases were randomly captured at ART Out Patient 
Department (OPD) and three random controls were assigned to 
each case as they came for regular follow-up (Figure 2). To ensure 
the randomness of the selection, we included both cases and 
controls who came for regular follow-up at ART OPD.

Independent Variables
Age, sex, residence, socioeconomic status, clinical history, 
and obstetric history.

Dependent Variables
HIV positive.

The Operational Definition of Terms
Poor adherence: those who missed their ART dose more 
than 10% per month.
Fair adherence: those who missed 5–10% of their ART 
doses.
Good adherence: those who missed less than 5% of their 
ART doses.
Mother-to-mother (M2M) support program: a peer support 
program which employs HIV-positive mothers to provide 
support and advice to HIV-positive pregnant women and 
mothers of HIV-exposed babies.
Option B+: the program that utilizes initiating triple ARV 
drugs for all pregnant HIV positive mothers and continues 
throughout their life.
ARV prophylaxis: the administration of ARV drugs to 
a newborn without documented HIV infection to reduce 
the risk of HIV acquisition.

Figure 2 Approach used to select cases and controls from three hospitals. The flow chart of our steps to identify cases and controls. Initially we went to Oromia Regional 
Health Bureau to get the data of infected children, then we got a total number in the zone and stratified by hospitals and assigned cases and controls (source: developed by 
principal author based on study design of the project).
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Data Collection Analysis and Interpretation
We prepared a structured questionnaire and data abstrac-
tion form to collect important variables of interest (it is 
provided in Supplementary materials). The structured 
questionnaire was used to collect information from 
mothers of study participants, while the data abstraction 
form was used to collect information from HIV/AIDS care 
records. To minimize information bias, the close-ended 
questionnaire was designed for mothers of exposed 
infants, and trained data clerks and ART care providing 
nurses, who could counter-check the information from 
Logbook and database, collected information from the 
medical record. We entered data into Microsoft Excel 
and checked for redundancy, incompleteness, and ambigu-
ities and the data was analyzed by SPSS version 23. 
Descriptive statistics, including mean, and frequencies, 
were used to describe demographic and clinical character-
istics of patients. We used Chi-square test and sensitivity 
analysis to evaluate the difference among cases and con-
trols and to see the effect of selection bias, respectively. 
We employed bi-variate logistic regression to identify 
variables that are associated to the outcome with 
P-value≤0.20, and those variables fitted to the final 
model of multivariate logistic regression to determine 
variables significantly associated to the dependent vari-
ables. We declared the association was statistically signifi-
cant at a P-value less than 0.05, and, considering the 
ranges of true OR derived from sensitivity analysis.

Result
General Description of the Study
There were 421 exposed infants delivered at those three 
study hospitals; among them 41 (9.7%) acquired HIV 
down from their mothers, that made the transmission rate 
of 9.7% in West Shewa hospitals. From 41 of those 
infected by HIV we included 24 (58.5%) as cases. 
Subsequently, there were 96 total participants included in 
the study from Ambo, Gindabarat, and Gedo Hospitals; 
among them 24 were cases and 72 were controls.

Among participants, slightly more than half of partici-
pants’ mothers were housewives (53.13%), the majority 
were married (89.5%), 29% were Orthodox and 25% were 
protestant by religion. During pregnancy and breast- 
feeding, the mothers of participants were classified accord-
ing to WHO’s clinical staging and 12 (12.5%) were Stage 
I, 42 (43.75%) were Stage II, 19 (19.79%) were Stage III, 
and the remaining 22 (23.6%) were Stage IV.

Gedo Hospital has 135 exposed infants and among 
them 13 (9.6%) were HIV positive under-5 children over 
the last 4 years. This made a 9.6% transmission rate per 
100 exposed infants. At Gindabarat Hospital, there were 
94 exposed infants and, among them, eight were HIV 
positive, which made a 8.5% transmission rate from 
mother to children at Gindabarat hospital. There were 
192 exposed infants registered at Ambo Hospital over 
the last 4 years and, among them, 20 (10.4%) were con-
firmed to be positive.

Among those who transmitted HIV to their children 
and were dwelling in rural areas, 75% said they did not 
start ART during the pregnancy and slightly over half of 
them (54.2%) had ANC visits at least once. However, 
70.8% of them did not take ART during the follow-up. 
Half of all cases (50.5%) did not take ART during 
pregnancy and 37.5% of them did not start ART during 
breastfeeding either. All deliveries of cases were vaginal 
and 70.8% were delivered at home. The majority of 
controls’ partners were involved in HIV care (86.1%), 
but only 33.3% of partners of cases were involved in 
HIV care (Table 1). Among controls, however, all started 
ART during pregnancy and 97.2% of them adhered 
appropriately to the medication. We ran Chi-square 
tests to evaluate the sociodemographic differences of 
cases and controls, however, no significant difference 
was observed.

Factors Associated with HIV MTCT
Based on multivariate analysis, the presence of 
a mother-to-mother support program has a protective 
effect, while the absence of partner involvement to 
HIV care, non-inclusion to option B+, and Home deliv-
ery have a significant association to the transmission of 
HIV from mother to child. Mothers who were included 
into a mother-to-mother (M2M) support program had 
a lower chance of transmitting HIV to their children. 
Thus, mothers who were not included in a mother-to- 
mother support program had 86.5% more chance of 
transmitting HIV to their children (AOR=0.135; 95% 
CI=0.111–0.396, P<0.05). Mothers whose partners 
were not involved in HIV care had higher odds of 
transmitting HIV to their children. Non-involvement of 
mother’s partner to HIV care increased the chance of 
transmitting HIV to her baby by 7.3-times when com-
pared to those whose partners were involved 
(AOR=7.331; 95% CI=1.142–37.459, P<0.05). Mothers 
who were not included in the option B+ protocol has 
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18-times more chance of transmitting HIV down to her 
baby (AOR=18.0; 95% CI=5.0–68.1, P<0.05). Home 
delivery also increased the chance of transmitting HIV 

from mother to child by 6 times when compared to 
those who delivered at the institution; AOR = 6.047, 
with 95% CI (1.549–29.230), P < 0.05 (Table 2).

Table 1 Variables Related to Socioeconomic and Prevention Intervention Summary of Mother–Infant Pair of the Study

Variable Status of the Child Total

Control Case

Number % Number % Number %

Marital status of mother Married 69 95.8% 17 70.8 86 89.6
Divorced 2 2.8% 6 25.0 8 8.3

Widowed 1 1.4% 1 4.2 2 2

Place of Residence Urban 48 66.7% 12 50.0 30 31
Rural 24 33.3% 12 50.0 36 37.5

Pregnancy planned No 33 45.8% 10 41.7 43 44.7
Yes 39 54.2% 14 58.3 53 55

Partner involved to HIV care Yes 62 86.1% 8 33.3 70 73
No 10 13.9% 16 66.7 26 27

M2M support program No 3 4.2% 15 62.5 18 18.7
Yes 69 95.8% 9 37.5 78 81

Place of delivery Institution 66 91.7% 7 29.2 73 76
Home 6 8.3% 17 70.8 23 24

Mode of delivery CS 2 2.8% 0 0.0 2 2
Vaginal 70 97.2% 24 100.0 94 98

ART before pregnancy Yes 72 100.0% 13 54.2 85 88.5
No 0 0.0% 11 45.8 11 11.4

Option B+ No 8 11.1% 17 70.8 25 26
Yes 64 88.9% 7 29.2 71 74

Note: Questionnaires collected from mothers of children were summarized based on serostatus of the child. 
Abbreviations: ANC, antenatal care; M2M, mother-to-mother; ART before pregnancy, whether started ART before conception; CS, cesarean section.

Table 2 Factors Associated with HIV Transmission from Mother to Child by Regressions Analysis (Source: Taken from the Main 
Document of the Project. Produced by SPSS from Raw Data of Participants by PI)

Outcome 95% CI for AOR

Positive (N) Negative (N) COR AOR Lower Upper

M2M support Present 9 69 0.26 0.135 0.111 0.396
Absent 15 3 1 1

Option B+ No 17 8 24.00 18.00 5.000 68.100
Yes 7 64 1 1

Place of 

Delivery

Home 17 6 26.21 6.049 1.549 29.230.
Institution 7 66 1 1

ARV 

prophylaxis

No 18 2 105.0 92.00 0.966 121.161
Yes 6 70 1 1

HIV Partner 

Care

No 16 10 12.5 7.332 1.142 37.459

Yes 8 62 1 1

Abbreviations: M2M, mother-to-mother; ARV, antiretroviral; HIV, human immunodeficiency virus.
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Discussion
There were 421 exposed infants delivered at the study 
hospitals and, among them, 41 (9.7%) children acquired 
HIV down from their mothers. This made the transmission 
rate of 9.7% for exposed infants in West Shewa hospitals. 
This is slightly lower than the transmission rate of 
Ethiopia as a whole, which was reported to be 15% in 
2016. This was significantly higher than the country’s 
target to reduce the transmission rate to lower than 5% 
by 2020.16

Vertical transmission of HIV in low- and middle- 
income countries has declined to less than 5% in the best- 
case scenarios after the introduction of PMTCT strategies, 
and in wealthy countries transmission rates are below 
2%.4,5 Over the past two decades, improved interventions 
in developed countries have reduced MTCT rates to less 
than 2%.4 In resource-poor countries, applicable measures 
to reduce transmission of HIV from mother to child 
include safer delivery practices, infant feeding counseling 
and support, and use of antiretroviral (ARV) treatment or 
MTCT prophylaxis.5 In this study, the majority of MTCT 
happened among those who delivered at home, and among 
those who did not know their serostatus during pregnancy. 
This happened probably due to low activities to mobilize 
and create awareness among pregnant mothers to follow 
ANC and attend institutional delivery.

According to this study, the presence of a mother-to- 
mother support program has a protective effect, while the 
absence of partner involvement to HIV care, non-inclusion 
to option B+, and home delivery have significant 
associations to the transmission of HIV from mother to 
child. This was similar to studies done previously in 
Ethiopia and other African countries.3,18–21 According to 
Shroufi et al, Mother-to-Mother support programs offer 
great potential to empower communities affected by HIV 
to catalyze a positive behavior change and increase reten-
tion in PMTCT programs.22

Besides, this study revealed that the majority of cases 
(70.8%) were not included into option B+ and 76.5% did not 
go to an ANC visit even once. This low coverage of the 
service was probably due to bi-dimensional impediments: 
care receivers and caregivers. From the care receivers’ per-
spective, lack of sufficient awareness about the option B+ 
services or poor knowledge about the use of ANC could 
explain the problem. While lack of updated knowledge 
about the recent national policy guidelines and some kind 
of negligence could be caregivers cause of non-inclusion to 

option B+. However, provision of option B+ for HIV positive 
pregnant mothers is the core of HIV transmission prevention 
strategies in the country as well as worldwide. According to 
WHO the accelerated rollout of ART for pregnant women 
was an important factor in the success of the global plan 
towards the elimination of new HIV infection among 
children.6 Option B+ is a cost-effective treatment for com-
prehensive HIV prevention service and it can minimize the 
chances of MTCT of HIV infection if used optimally.23,24

Limitations
Since the study hospitals were purposively selected based 
on the duration of ART service, it might limit general-
ization for new hospitals, which started providing ART 
services in recent years.

Conclusion
According to this study, a mother-to-mother support pro-
gram has a protective effect, while non-inclusion to option 
B+, absence of partner involvement to HIV care, and 
home delivery are significant factors associated with the 
transmission of HIV from mother to child. Among rural 
residents, there was a high probability of home delivery, 
lower inclusion to option B+, and lower ANC follow-up, 
that might result from lower awareness of use of health 
facility attendance. Future study needs to be conducted to 
assess the problems related to poor ART adherence and 
factors associated to home delivery, especially among rural 
residents. Besides, healthcare workers who are assigned to 
rural health facilities like health extension workers (HEW) 
should stick to national guidelines and actively be engaged 
in community awareness and identification of pregnant 
mothers to include them in prenatal care.
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