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Abstract
Background: Globally at the end of 2011, 3.2 million children under the age of 15 were living with HIV,
among these children 91% found in Africa. In Ethiopia, one of every three children born to these women is
infected with HIV. This study was done to determine mother-to-child transmission of HIV infection and its
factors among HIV-exposed infants on PMTCT service.

Method: An institutional-based cross-sectional study was conducted among randomly selected 423 HIV
exposed infants on PMTCT service in Bahir Dar city public health facility. Data were collected through
chart review by using a pre-tested and structured checklist. Data was entered into Epi-data version 3.1
and exported to SPSS version 20 for analysis. The dependent variable association with explanatory
variables was determined using logistic regression. Statistical signi�cance was considered at p-value
<0.05 with 95% CI.

Result: The proportion of mother-to-child transmission of HIV infection among HIV-exposed infants on
PMTCT services was 9.9%. Maternal educational status (AOR=3.196; 95% CI: 1.161-8.797), ANC follow-up
(AOR=5.414; 95% CI: 1.860-15.761), age of infant at HIV infection con�rmed (AOR=0.088; 95% CI: 0.033-
0.238), and maternal CD4 count (AOR=3.162; 95% CI: 1.295-7.720) were factors signi�cantly associated
with mother-to-child transmission of HIV.

Conclusion: The overall proportion of mother-to-child transmission of HIV infection among HIV exposed
infants on PMTCT service were signi�cantly high. This was due to low maternal educational status,
absence of ANC follow-up, age of the infant at HIV infection con�rmed, and low maternal CD4 count.
Therefore, promoting women’s education, antenatal care, age of the infant at HIV test, and maintaining
maternal CD4 count should be a great concern for health policymakers and health service providers.

Background
Human immunode�ciency virus (HIV) is a virus that attacks the body’s immune system. If HIV is not
treated, it can lead to acquired immunode�ciency syndrome (AIDS) (1). HIV can be transmitted from
mother to child vertically, sexually, through contaminated blood products, and intravenous drug abuse (2).
Vertical transmission of HIV infection occurs during pregnancy, labor and delivery, and breastfeeding (3).
In 2009, AIDS was a major global health problem, that has been estimated that globally 33.4 million
people were living with HIV (4, 5). At the end of 2011, 3.2 million under the age of 15 years children were
living with HIV globally, among these children 91% found in Africa (6). Without intervention, 25–40% of
HIV infection in children is acquired through vertical transmission (7). In the United States, perinatal
transmission of HIV by the mother accounts for 80% of pediatric HIV infections. Sexual abuse of children
and high-risk behaviors in adolescents also contribute to youth HIV infection (7).

The number of HIV infected children has increased radically in developing countries over the last 30 years
since the �rst HIV cases were identi�ed in 1981. This is due to that the number of HIV-infected women of
childbearing age has climbed (8). However, great improvements have been made in the United States and
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other industrialized countries to control mother to child transmission of HIV. The World Health
Organization (WHO) estimates that almost 2.5 million children were living with HIV infection as of 2009
(8). Newly HIV-infected children in 2009 alone were 370,000 (9), this is a fall of 24% from 5 years before
(10). Globally, one million HIV-exposed infants are born with HIV-infected women every year (11). There
are about 1.4 million HIV-positive pregnant women who contribute to more than 300,000 neonatal and
fetal deaths each year globally (12).

The HIV infection rate in pregnant women is as high as 0.3%. In untreated women with viral loads of less
than 100 copies/ml, the perinatal HIV transmission rates are 25% (13). Even though prophylactic
interventions have decreased the vertical transmission of HIV, perinatal transmission continues to occur
(14). This is generally due to missed opportunities for HIV prevention, especially among women who miss
prenatal care or who are not being offered voluntary HIV counseling and testing during pregnancy. For the
majority 40% of mothers of infants with perinatally acquired HIV infection, the infection was not detected
before delivery (13).

The Center for Disease Control (CDC) estimates that in 2009, in the 40 states with con�dential name-
based HIV infection reporting, an estimated 131 infants acquired HIV infection through vertical
transmission (15). In 2012, antiretroviral prophylaxis or treatment was over 900,000 HIV positive women,
to get HIV/AIDS-free children (16). To achieve HIV/AIDS-free children WHO started to implement different
strategies for the optimization of prevention of mother to child transmission (PMTCT) care and support.
These strategies are options A, B, and B+ (17).

Globally, the burden of HIV infection in children are high in 22 countries(18). Ethiopia is one of these
highly burdened countries where one of every three children born from HIV-positive women. The
government has taken measures to expand the prevention of mother-to-child transmission of HIV service
by endorsing antenatal care free of charge (19). To eliminate HIV infection in children and keep mothers
alive, a comprehensive package of interventions implemented. This package includes preventing women
from HIV infection, protect unwanted pregnancy, PMTCT throughout pregnancy, provide skilled delivery,
exclusive breastfeeding, and providing appropriate HIV treatment, care, and support for mother and
infants (20).

Moreover, in 2013, all pregnant women have been considered eligible to start long-term antiretroviral
therapy (ART). Through a package is called option B + which has a great role to ensure prevention of at
least 98 percent of mother to child transmission of HIV (21). According to the WHO 2010 report, the
prevalence of HIV in infants who are born from HIV-positive mothers who attend both treatment and
prophylaxis was 10.9% (4). Worldwide 3.2 million Children living with HIV are 91% live in sub-Saharan
Africa; 6% living in Asia and Paci�c; the remaining 3% are situated in the rest of the world (16).

Infants are infected with HIV at least 1600 every day and more than 600,000 infants are infected by the
virus annually mostly in developing countries mainly in sub-Saharan Africa (21). In Ethiopia an estimated
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1.2% of pregnant women are living with HIV consequently one of every three children born to these
women is being infected with HIV (21).

Interventions like the use of ART drugs infected pregnant women, safe delivery practices, and safe infant
feeding, avoid unwanted pregnancy has helped to reduce mother to child transmission (MTCT) from 40–
5% respectively (22).

The UNAIDS on the fast-track to an AIDS-free generation 2016 report showed that the rate of HIV positive
infants was 2.9% in Uganda, 4.1% in Namibia, and 3.3% in Swaziland (23). In 2013, the database of
UNAIDS showed that the prevalence of HIV among infants born to HIV-infected mothers was 2% in
Botswana, 34% in Congo, and 25% in Ethiopia (24). A study conducted in Ethiopia in 2014 with exposed
infants the result showed that MTCT prevalence was 4.16% (25). A different study has showen that
socio-demographic factors, prenatal factors, intrapartum factors, postnatal factors, and PMTCT services
affect MTCT (25–33).

Thusly, assessing the HIV status of infants and its contributing factors among infants who were delivered
from HIV positive pregnant and lactating mothers and who were enrolled in PMTCT service, important for
program planners, policymakers, governmental organization, and non-governmental organizations to
design strategies and interventions to decrease MTCT of HIV. Therefore, this study aimed to determine
the proportion of mother-to-child transmission of HIV among HIV-exposed infants on PMTCT services
and its associated factors in public health facility of Bahir Dar city, Ethiopia, 2018.

Methods

Study design and Period
An institutional-based cross-sectional study was conducted from March to April 2018. Bahir Dar city is
the capital of Amhara Regional State, which is 565 km far from the capital city of Ethiopia, Addis Ababa.
The city has one referral hospital and six health centers that provide PMTCT services.

Sample size determination and Sampling procedure
The sample size of the study was determined by using a single population proportion formula:

The proportion of mother-to-child transmission of HIV infection among HIV-exposed infants on PMTCT
services (P) was taken as 50% and with the assumptions of a 95% con�dence level and 5% margin of
error. Based on this assumption and adding a 10% non-response rate, the �nal sample size was 423.

Six health centers and one referral hospital that were providing PMTCT service were included in the study.
The total sample size was proportionally allocated to all six health centers and one referral hospital
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based on the number of HIV-exposed infants who were enrolled at PMTCT service in the last six years
from January 2012 to December 2017. Then a simple random sampling technique was employed based
on medical registration numbers by using random computer generating numbers to select each HIV-
exposed infants on PMTCT service in each health institution.

Data collection procedures and quality control
The data were collected by �ve trained diploma nurses through medical chart review methods by using a
standardized structured checklist from ART register book, ANC follow-up register book, PMTCT service
registration logbook charts, and infant DBS tally sheets at health centers and hospitals. The checklist
was pre-tested among 21 randomly selected medical charts at Bahir Dar health center. Based on the pre-
test minor modi�cations were made to the checklist, such as editing or replacement of words that were
not easily understood by the data collectors. The principal investigators and two supervisors were
responsible for monitoring the data collection process.

Data Processing and Analysis
The collected data were coded and entered into Epi data version 3.1 then exported to the Statistical
Package for Social Science (SPSS) version 20 for analysis. The descriptive and analytical analysis was
used to present results. Bivariate and multivariable logistic regression models were used to analyze
factors related to mother-to-child transmission of HIV. Independent variables with a p-value of 0.2 and
less in the bivariate analysis were entered into the multivariable analysis. The level of association
between dependent and independent variables were interpreted by using adjusted odds ratios with 95%
con�dence intervals and a p-value of less than 0.05 were considered as statistically signi�cant.

Result

Socio-demographic characteristics of infants and their
mothers
A total of 423 HIV-exposed infants were involved in the study with a 100% response rate. The mean age
of the mothers was 29.34 ± 5.817 years. The majority of the mothers 366 (86.5%) were urban residents.
Concerning the educational status of the mothers, the majority 238(56.3%) had secondary and above
education. The majority of the mothers were 298 (70.4%) married. Almost half of the infants 214 (50.6%)
were male (Table 1).
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Table 1
Socio-demographic characteristics of infants and mothers at public health

facility in Bahir Dar, Ethiopia, 2018.
Variables Frequency Percent

Age of the mother in years < 21 35 8.3

21–25 84 19.9

26–30 171 40.4

31–35 56 13.2

> 35 77 18.2

Residency of the mother Rural 57 13.5

Urban 366 86.5

Mothers level of education No formal education 92 21.7

Primary 93 22.0

Secondary and above 238 56.3

Occupation of the mother Housewife 108 25.5

Farmer 30 7.1

Day labourer 96 22.7

Civil servants 189 44.7

Marital status of the mother Married 298 70.4

Single 80 19

Divorced/widowed 45 10.6

Sex of the infant Male 214 50.6

Female 209 49.4

 

Prenatal, Intrapartum, Postnatal characteristics of infants,
mothers and their partner
The majority of mothers of infants, 383 (90.5%) had antenatal care follow-up. And most of the partners
354 (83.7%) were tested for HIV. Among the total reviewed mothers the majority 396 (93.6%) was
delivered at the health facility. And from those who delivered at the health facility, half 199 (50.3%) were
delivered at the health center. Regarding the birth weight of infants, the majority 333 (78.7%) of the infant
had normal birth weight, 39 (9.2%) and 29 (6.9%) had low birth weight and high birth weight respectively.
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Three hundred ten (73.3%) of infants were enrolled in ARV intervention at the age of > 6 weeks. Four
hundred one (94.8%) of infants were feed breast and complimentary food at the �rst 6 months of life.

ARV intervention and clinical factors
Four hundred nineteen (99.1%) of infants were on ARV intervention. The majority 408(96.5%) of infants
mother were on ARV intervention and majority of mother start ARV before labor and delivery 374 (91.6%).
Most of the mothers 293(69.3%) were on TDF + 3TC + EFV regimen. The majority of infants 419(99.1%)
received ARV prophylaxis. The majority infants 346(82.6%) had taken ARV prophylaxis for six weeks.

Proportion of mother-to-child transmission among HIV
exposed infants on PMTCT services
Among the total HIV-exposed infants on PMTCT services, 42(9.9%) of were HIV infected (Fig. 1).

Factors associated with mother-to-child HIV transmission
among HIV-exposed infants on PMTCT services
The overall proportion of HIV-infected infant through mother to child transmission among HIV-exposed
infants was 9.9% (95% CI: 7.1–13.0). The proportion of mother-to-child HIV transmission was statistically
associated with maternal educational status, ANC follow-up, age of infants at serostatus con�rmation,
and maternal CD4 count. The infant of a mother with primary educational status was 3.196 times more
infected by HIV than those infants of a mother who had educational status of secondary and above
(AOR = 3.196; 95% CI:1.161–8.797). The odds of HIV infected infant were 5.414 times higher in infants of
mother who had no ANC follow-up as compared with the infant of mother with ANC follow-up (AOR = 
5.414; 95% CI: 1.860-15.761). Infant whose age at HIV infection con�rmed between 6–18 months were
91.2% times less likely to be infected by HIV than those infants aged > 18 months at HIV infection
con�rmed (AOR = 0.088; 95% CI: 0.033–0.238). Infant of a mother with CD4 count ≤ 350 cell/mm3 were
3.162 times more likely infected by HIV than those infant born from mother with CD4 count > 
350cell/mm3 (AOR=3.162; 95% CI: 1.295–7.720) (Table 2).
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Table 2
Multivariable logistic regression analysis of factors associated with MTCT of HIV infection among HIV

exposed infants on PMTCT service at public health facility in Bahir Dar city, Ethiopia, 2018.

  HIV status of the
infant

95% CI P-
value

Positive Negative COR AOR  

Residency          

Urban 32 334 0.45(0.208–
0.975)

0.357(0.112–
1.138

0.082

Rural 10 47 1 1  

Level of education          

No formal education 12 80 2.081(0.944–
4.590)

1.601(0.451–
5.687)

0.467

Primary 14 79 2.459(1.148–
5.267)

3.196(1.161–
8.797)

0.024

Secondary and above 16 222 1 1  

ANC follow-up          

No 11 29 4.307(1.964–
9.444)

5.414(1.860-
15.761)

0.002

Yes 31 352 1 1

Age of the infant at HIV
infection con�rmed

         

< 6month 7 12 1.604(0.512–
5.029)

2.952(0.751–
11.611)

0.121

6–18 month 23 336 0.188(0.086–
0.412)

0.088(0.033–
0.238)

0.0001

> 18month 12 33 1 1  

Maternal CD4 Count          

≤ 350 22 126 2.226(1.171–
4.231)

3.162(1.295–
7.720)

0.011

> 350 20 255 1 1  

Note: COR = Crude Odds Ratio, AOR = Adjusted Odds Ratio, CI = Con�dence Interval.

Discussion
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This study showed that the overall proportion of mother-to-child HIV transmission among HIV exposed
infants on PMTCT services was 9.9% (95% CI: 7.1–13.0). This �nding is consistent with the studies
conducted in Brazil 9.16% (28); Amhara region, Ethiopia 10.1% (34); and Gonder university referral
hospital, Ethiopia 10%(31). However, this result was higher than the UNAIDS report of 2016 in Uganda
2.9%, Nambia 4.1%, Swaziland 3.3% (35), UNAIDS 2013 database in Botswana 2%(24), China 4.8%(26).
This discrepancy might be due to attributed to the different options of PMTCT intervention(36). On the
other hand, the result of this study was lower than the UNAIDS 2013 database of Congo 34%(24),
Ethiopia 25% (24) and the study conducted in Dire Dewa 15.7%(37), and Jimma 17% (30). This might be
due to the difference in methodology the current study is cross-sectional but the other studies are follow-
up studies.

In this study, mother-to-child HIV transmission among HIV exposed infants on PMTCT services was
signi�cantly associated with maternal educational status, ANC follow-up, age of infants at serostatus
con�rmation, and maternal CD4 count. We found that maternal education was strongly associated with
mother-to-child HIV transmission among HIV exposed infants on PMTCT services. Mother to child
transmission of HIV is 3 times higher among infant of mothers with primary education as compared with
those with secondary and above educational level. This was in agreement with studies (38, 39). This
might be due to that as educational level increase the mother’s knowledge about mother to child HIV
transmission is high.

In our study, ANC follow-up was strongly associated with mother-to-child transmission of HIV, which was
consistent with similar studies carried out in Ethiopia(40). The possible reason could be that one of the
components of ANC service is health education and awareness creation about mother-to-child
transmission of HIV. Age of the infant at HIV infection con�rmation has strong association with mother to
child transmission. This result indicated that the age for HIV con�rmation is important speci�cally in
developing countries most of HIV test is carried out by antibody test and this antibody test is used after
18 month. However, studies in Ethiopia (39, 41) showed no signi�cant association with mother-to-child
transmission of HIV.

Maternal CD4 count was identi�ed as a factor contributing to mother-to-child transmission of HIV among
study participants in this study. Infants from a mother with low CD4 count ≤ 350cells/mm3) were more
likely to be infected by mother-to-child transmission of HIV. This was in agreement with studies
conducted in Zimbabwe (42). This could be explained by the reason that those mothers with low CD4
count will have low immunity and high viral load which will increase the risk of mother-to-child HIV
transmission. But there are other contradictory to reports from Ethiopia (41). On the other hand the
studies in France (43), Brazil (44), and Malawi (45) showed no signi�cant association with mother-to-
child transmission of HIV.

Unlike other earlier studies (31, 39–41), home delivery, mixed infant feeding, residency, marital status, and
infants were without ARV prophylaxis did not show a statistically signi�cant relationship with the
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outcome variable in the �nal model. This variation may be due to the difference in sample size, study
area, study design, method of analysis or could be also attributed to the quality of data captured.

Limitation of the study
As we use secondary data, it was challenging to control inconsistencies and missing values. This study
did not aim to differentiate in which period does MTCT occurred (prepartum, intrapartum, or postpartum).
The fact that all potential factors were not included and assessed may affect generalization of predictors
in this study. Despite these limitations to the best of our knowledge, this study presented primary results
of the effectiveness of routine PMTCT interventions in public health institutions in the study area.

Conclusion And Recommendation
This study showed that high proportion of mother-to-child transmission HIV infection among exposed
infants in the study area. Infections with HIV among HIV exposed infants were positively associated with
maternal level of education, history of ANC follow up, Age of the infant at HIV infection con�rmed, and
maternal CD4 counts. The �ndings indicate the need to focus on strengthening prevention of mother to
child transmission service in health institutions. Health institutions that provide PMTCT service better to
focus on increasing maternal educational status, increasing ANC follow-up, early initiation of ART to
recover CD4 count, and increase availability of DNA-PCR test for children less than 18 months. Therefore,
we recommend the health institutions and Health policy-makers still should give emphasis on
strengthening of PMTCT services in all health sectors. We also recommend to researchers to conduct
further longitudinal studies to explore factors associated with mother-to-child transmission of HIV among
HIV exposed infants.

Abbreviation And Acronyms
3TC-Lamovudine

AIDS-Acquired Immune De�ciency Syndrome

ANC-Antenatal Care

ART-Antiretroviral treatment

ARV- Antiretroviral

CDC-Center for Disease Control
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EDHS-Ethiopian Demographic and Health Survey

EFV-Efavirenze
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EMDHS-Ethiopia mini Demographic and Health Survey 

HIV-Human Immune Virus

MTCT-Mother to Child Transmission

PMTCT-Prevention of Mother to Child Transmission

SPSS-Statistical Package for Social Science

TDF-Tenofovir

WHO-World Health Organization
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Figures

Figure 1

HIV status of HIV-exposed infants on PMTCT services at public health facilities in Bahir Dar, Ethiopia,
2018.


