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Background: Although HIV/AIDS is affecting all age groups, it is a primary cause of 
illness and deaths among children globally. A significant bulk of HIV infections in children 
under the age of 15 were as a result of vertical transmission, where it accounts for 95% of 
childhood HIV infections in Ethiopia.
Objective: To assess the proportion of mother-to-child transmission (MTCT) of HIV and 
associated factors among exposed infants on follow-up in pastoralist health facilities, South Omo, 
Ethiopia.
Methodology: A retrospective, cross-sectional study was employed among 228 HIV-exposed 
infants. Medical records of HIV-exposed infant-mother pairs in the study institutions were 
extracted. The confirmatory HIV serostatus of every infant was taken at the end of 24 months. 
Data were entered in Epi Data 4.2 version and exported to SPSS version 25 for final analysis. 
Multivariable logistic regression analysis was used to identify significant predictor variables at 
P-value < 0.05.
Results: A total of 228 records were included in the analysis. The rate of HIV transmission 
was 5.3% (95% CI: 2.6–8.3%). Not receiving antiretroviral prophylaxis at birth (AOR = 5.8, 
95% CI: 1.02–33.53), absence of maternal antiretroviral prior to current pregnancy (AOR = 
5.6, 95% CI: 1.14–28.1), and mother’s advanced World Health Organization clinical stage of 
HIV (AOR: 10.5, 95% CI: 1.4–81) were associated with MTCT of HIV.
Conclusion: This study identified a high proportion of MTCT among exposed infants in the 
study area. Not receiving antiretrovirals prior to pregnancy and advanced WHO clinical stage 
of HIV, and not getting antiretroviral prophylaxis at birth resulted in higher risk of MTCT of 
HIV. Hence, health workers and policy-makers should offer antiretroviral prophylaxis, put 
mothers on antiretroviral therapy and limit the stage of HIV at lower WHO clinical stages.
Keywords: HIV exposed, infant, Ethiopia

Introduction
HIV/AIDS can affect all age groups, and it is the leading cause of pediatrics 
morbidity and mortality in the world.1 A vast majority of HIV infections in children 
under the age of 15 were through mother-to-child transmission (MTCT).2 MTCT of 
HIV is a core public health challenge for sub-Saharan African countries. In 
Ethiopia, MTCT accounts for 95% of childhood HIV infections, and the risk of 
transmission increases significantly if the mother is untreated.2
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In 2009, prior to the launch of the Global Plan, the 
overall mother-to-child HIV transmission rate was 28% in 
21 priority countries including Ethiopia and it has been 
halved to 14% in 2014.3 After implementation of Option 
B+, around 91% of the 1.1 million women receiving anti-
retroviral drugs as part of the prevention of mother-to-child 
transmission (PMTCT).4 Around 1.4 million HIV infec-
tions among children were prevented between 2010 and 
2018 due to PMTCT programs.2

Based on a global summary of AIDS epidemics in 
2018, approximately 100,000 AIDS-related deaths were 
reported among children <15 years.5 Children living with 
HIV were about half as likely as pregnant women to 
receive treatment.3 Such great disparities should be 
addressed urgently, because if they are not treated, 50% 
of children living with HIV will die before their second 
birthday.6 Africa is the most seriously affected continent 
where the spread of HIV has been enhanced by a variety 
of factors, including widespread poverty, gender inequal-
ity, and health systems weakness.2,7,8

MTCT plays a huge role in new infection of children. 
Early diagnosis and treatment of mothers is essential 
because the risk of MTCT of HIV is much higher among 
newly infected women who are not yet diagnosed and not 
on treatment. The risk of HIV transmission from an 
untreated mother living with HIV to her child is as high 
as 15–45%, depending upon the presence and duration of 
breastfeeding.4 However, appropriate implementation of 
PMTCT can reduce the high transmission rate and enable 
us to reduce the final HIV transmission rate to 5% or less 
among breastfeeding women and to 2% or less among 
non-breastfeeding women by 2020.2

Despite the increased coverage of PMTCT in Ethiopia, 
a huge problem has been observed in the continuation of 
PMTCT care due to fear of stigma and discrimination, lack 
of sufficient mother-baby pair tracking mechanisms after 
delivery and low male partners’ involvement. As a result, 
MTCT rate has been shown to increase from 6% at 6 
months to 18.1% after breastfeeding ends, according to 
national Strategic Plan for the Elimination of Mother to 
Child Transmission of HIV and Syphilis report. These 
problems become worse among pastoralist communities.

Some scholars have tried to investigate the MTCT of 
HIV and associated factors among HIV-exposed children. 
A study done in Zimbabwe found that time to initiate 
maternal ART was related to MTCT. It shows that starting 
ART preconception and during pregnancy significantly 

reduced the risk of MTCT throughout 18 months post- 
delivery by 88% and 58% respectively, compared with 
mothers without ARTs.9 Mothers starting ART post- 
delivery had a 33% reduced MTCT risk compared with 
mothers without ARTs.9 A finding of a Systematic Review 
and Meta-Analysis in Ethiopia showed that HIV-positive 
women with no PMTCT intervention were seven-fold 
more likely to have an HIV-positive child.10 From the 
study done at Dil Chora Referral Hospital, in Dire Dawa 
City Administration, infants born at home had a three 
times higher risk for HIV infection compared with those 
delivered at health institutions.11

Some studies have been conducted in relation to 
MTCT in Ethiopia, however almost all studies were done 
around urban areas with high access to education and 
health information, and scientific studies that can clearly 
show the MTCT of HIV and its associated factors among 
exposed children in the pastoralist region of Ethiopia are 
limited. This area is unique because it is one of the least 
developed areas of the country with poor infrastructure 
and mainly inhabited by pastoralist and agro-pastoralist 
populations, including more than 16 ethnic groups with 
lifestyles and cultures different from those of the rest of 
the country and with poor access to health information.

Therefore, the main aim of this study was to assess 
MTCT of HIV and associated risk factors among exposed 
infants in pastoralist health facilities, South Omo Zone, 
Ethiopia, 2020.

Methods
Study Design, Area and Period
This study was conducted in South Omo, one of the 14 
zones in South Nation Nationality and Peoples’ Region 
(SNNPR), Ethiopia. The zone is one of the areas with 
lowest economic growth and dominated by pastoralist 
livelihood. It is 750 km south of Addis Ababa and 
550 km away from the regional capital, Hawassa. The 
zone is located in 4.430–6.460 North latitude and 
35.790–36.060 South longitude. It is a home for 16 tribes, 
with magnificent cultural diversity and afro-traditionalism.

Institutional-based retrospective cross-sectional study 
was conducted among records of exposed infant-mother 
pairs who were on follow-up at PMTCT clinics in two 
selected public health facilities in South Omo from 
September 2014 to August 2018. The confirmatory HIV 
serostatus of every infant was determined at the end of 24 
months follow-up.
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Eligibility Criteria
All records of exposed infant-mother pairs who were on 
follow-up care at PMTCT clinics in selected health facil-
ities in South Omo and registered from September 2014 to 
September 2019. HIV-exposed infants without confirma-
tory tests and infant-mother pairs who had no complete 
data were excluded.

Sample Size Determination, Sampling 
Technique and Study Variables
The sample size was calculated using a single population 
proportion formula assuming P as 15.7% from a study con-
ducted in Dire Dawa, Ethiopia,11 and 5% margin of error 
with 95% confidence interval, and 10% of non-response rate 
was added. Finally, a total of 228 medical records of infant- 
mother pairs were selected using simple random sampling.

HIV sero-status of the baby at the end of the follow-up 
period, 24 months, was the main outcome variable, while 
socio-demographic characteristics, mother’s antenatal care 
(ANC) follow-up, illness during pregnancy, ARV prophy-
laxis, ART, CD4 count, pregnancy plan, place of delivery 
and mode of delivery, infant feeding practice, 
infant’s ARV prophylaxis, infant’s age at which DBS 
was done were considered as the main predictor variables.

Method of Data Collection, Processing, 
and Analysis
The data collection was conducted by health professionals 
using structured data extraction sheets. The data were 
collected by reviewing mothers’ PMTCT and exposed 
infants’ care and follow-up records at PMTCT clinics. 
The collected data were checked for completeness then 
coded and entered in Epi Data 4.2 version and final ana-
lysis was done using SPSS version 25. Descriptive statis-
tics (frequency, mean and percentage) were used to 
describe each individual variable. Binary logistic regres-
sion was employed to determine predictor variables. A p 
value of less than 0.05 was considered as significant to 
determine association of variables. Normality of data was 
checked using graphical methods, such as histogram, and 
Q-Q scatter plot. Multi-collinearity of independent vari-
ables was checked using Variance Inflation Factor (VIF).

Ethics Approval
This study was conducted in accordance with the 
Declaration of Helsinki. Ethical clearance was obtained 
from the School of Nursing and Midwifery Research 

Ethics Committee (REC), Addis Ababa University with 
a protocol number-063/20/SNM. Permission was obtained 
from each health institution. Informed consent was waived 
due to the retrospective nature of the review. However, 
privacy and confidentiality of study participants were 
maintained by ensuring that the data abstraction form 
was anonymous and by protecting our personal computers 
with strong passwords.

Results
Socio-Demographic Characteristics of 
the Mothers and HEIs
This study included 228 exposed infants and their 
mothers who enrolled to PMTCT clinics in five consecu-
tive years (September 2014 to August 2018) in South Omo 
public health facilities. The age of the participant mothers 
ranged from 17 to 37 with the mean ±SD being 26.13 
±5.304 years. The majority of them (59.6%) were aged 
between 25 and 37 years old. Concerning the level of 
education, nearly half (47.4%) were illiterate. More than 
60% of infants were female. Of the total, 94.7% of HIV- 
exposed infants (HEIs) had delivered at gestational age ≥ 
37 weeks and 95.2% of HEIs had ≥ 2500 g birth weight 
(Table 1). Socio-demographic characteristics of HEIs and 
their mothers, in South Omo health facilities, Ethiopia, 
2020 (N = 228).

PMTCT Intervention Given for the 
Mother
From the total 228, 144 (63.2%) of mothers attended 
antenatal care during current pregnancy, of which 98 
(68%) had three or more visits. Eighty-four (36.8%) had 
no ANC follow-up. From the total mothers who partici-
pated in the study, 170 (74.6%) were already on ART 
follow-up at enrollment. The remaining 25.4% were 
newly diagnosed during their current pregnancy with 
gestational age at the time of diagnosis ranging from 6– 
39 weeks and the mean gestational age at the time of 
diagnosis was 23.60 weeks. For 217 (90.8%) of the 
mothers a syphilis test was done during the prenatal, 
intrapartum or postnatal period, out of which 18 (8.3%) 
reported as positive and 199 (91.7%) were negative; the 
remaining 21 were not tested for syphilis at all (Table 2).

Two hundred and eleven (92.5%) of the mothers had given 
birth at a health institution and 7.5% at home, 75.9% had 
a spontaneous vaginal delivery (SVD). Of the total mothers 
who participated in the study, 70.2% of them were on ARV 
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prior to their current pregnancy. For 82.5% of the mothers, 
ART was initiated during this pregnancy, more than three- 
quarters of them had good adherence to ART. Out of these, 
161 (70.6%) were taking highly active ART treatment. 
Twenty percent of the couples (n = 33/162) were sero- 
discordant. The majority, i.e. 148/170 (87.1%) of mothers, 
had a CD4 count ≥351/mm3. Except one participant mother, 
the others had no recorded comorbidity during pregnancy. 
Regarding WHO stage, more than half (61.4%) of the mother 
were stage I. Only 30 (13.2%) of the mothers were prescribed 
cotrimoxazole prophylactic therapy (CPT), of which 26 had 
good adherence to CPT. The proportion of mothers who tested 
positive for tuberculosis (TB) was 5.3% (n=12). Almost all 
(99.6%) of breast-feeding mothers had normal breasts 
(Table 2). PMTCT interventions were given for the 
mothers in South Omo health facilities, South Ethiopia, 2020 
(n = 228).

Table 1 Shows Socio-Demographic Characteristics of HEIs 
and Their Mothers, in South Omo Health Facilities, Ethiopia, 
2020 (n = 228)

Variable Categories Frequency (n) Percentage

Age of mother 17–24 92 40.3

25–30 61 26.8

31–37 75 32.9

Level of 

education

Illiterate 108 47.4

Read and Write 18 7.9

Primary 64 28.1

Secondary 16 7.0

Tertiary 22 9.6

Marital status Single 3 1.3

Married 225 98.7

Parity ≤3 Children 213 93.4

4–7 Children 15 6.6

Gestational age 

at the time of 

delivery

32–36 weeks 12 5.3

37–42 weeks 216 94.7

Birth weight of 

the infant

2000–2499 g 11 4.8

2500–4000 g 217 95.2

Sex of the infant Male 91 39.9

Female 137 60.1

Table 2 Shows PMTCT Interventions Given for the Mother in 
South Omo Health Facilities, South Ethiopia, 2020 (n = 228)

Variables Categories Frequency Percentage

ANC follow up Yes 144 63.2

No 84 36.8

Number of ANC 

follow up

1 12 8.3

2 34 23.6

3 50 34.7

4 48 33.3

Time the mother 

knew her sero-staus

Newly diagnosed 58 25.4

Diagnosed previously 170 74.6

Gestational age at 

HIV diagnosis in 

weeks

1–12 5 2.2

13–24 29 12.7

25–39 24 10.5

Syphilis test result  

(n = 217)

Positive 18 8.3

Negative 199 91.7

Place of delivery Health Institutions 211 92.5

Home 17 7.5

Mode of delivery C/S 40 17.5

SVD 173 75.9

Instrumental 15 6.6

Mother on ARV prior 

to current pregnancy

Yes 160 70.2

No 68 29.8

Time ART initiated 

for the mother

During pregnancy 188 82.5

During labor/delivery 39 17.1

After delivery 1 0.4

Partner sero-status 

known  

(n = 162)

Positive 129 79.6

Negative 33 20.4

Maternal Baseline 

CD4 Count

<200/mm3 3 1.8

201–350/mm3 19 11.2

>350/mm3 148 87.1

WHO clinical Stage 

of mother

I 140 61.4

II 78 34.2

III 10 4.4

Mother took CPT Yes 30 13.2

No 198 86.8

(Continued)
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PMTCT Intervention Given for the Infant
Concerning infant feeding practice in the first 6 months, 
227 (99.6%) of HEIs were on exclusive breast feeding, 
while only 0.4% received mixed feeding. HEIs were 
given NVP syrup after birth (96.5%), the remainder 
were not given NVP or CPT. DNA/PCR test was done 
for 76.8% of the HEIs by 6 weeks of age, 94.6% of 
HEIs were discharged as negative after 18 months or 
cessation of breast feeding (Table 3). PMTCT 
interventions were given for the infants in Jinka town 
health facilities, south Ethiopia, 2020 (n = 228).

Rate of Mother-to-Child Transition of 
HIV and Associated Factors
The overall rate of MTCT was about 5.3%. In the 
bivariate analysis, factors associated with MTCT of 
HIV (p-value <0.2) were mothers on ARV prior to 
current pregnancy, maternal ART adherence, gesta-
tional age at the time of delivery, marital status, child 
CPT at birth, infant ARV prophylaxis at birth, ANC 
follow-up, time in which the mother knew her sero- 
status, WHO stage of the mother when enrolled to 
PMTCT and initial CD4 count of the mother when 
enrolled to PMTCT.

In multivariable logistic regression, infants who did 
not receive ARV prophylaxis at birth (AOR = 5.8, 
95% CI: 1.02–33.53), mothers who were not on ARV 
prior to current pregnancy (AOR = 5.6, 95% CI: 1.14– 
28.1), and mother’s advanced WHO clinical stage of 
HIV at enrollment to PMTCT (AOR: 10.5; 95% CI: 
1.4–81) were found to be the most important signifi-
cant determinants of mother-to-child HIV transmission 
(Table 4). 

Table 3 Shows PMTCT Intervention Given for the Infants in Jinka Town Health Facilities, South Ethiopia, 2020 (n = 228)

Variables Categories Frequency Percentage

Infant ARV prophylaxis Yes 220 96.5

No 8 5.5

Infant feeding practice Exclusive breast feeding 227 99.6

Mixed feeding 1 0.4

Child received CPT Yes 217 95.2

No 11 4.8

Infant HIV diagnosis Only antibody test after 18 months 23 10.1

Both DNA/PCR and antibody test after 18 months 205 89.9

Dry blood spot (DBS) test result Positive 9 3.9

Negative 195 85.5

Not recorded 24 10.5

Age at which DBS test done At 6 months 175 76.8

After 6 weeks 26 11.4

Status of infant after 18 months Positive 12 5.3

Negative 216 94.7

Table 2 (Continued). 

Variables Categories Frequency Percentage

ART adherence Good 179 78.5

Fair 11 4.8

Poor 38 16.7

Mother’s TB status Positive 12 5.3

Negative 216 94.7
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Discussion
According to this study, the overall rate of MTCT was 
5.3%. This indicates that MTCT still affects a huge num-
ber of children even though the WHO and the Ethiopian 
federal ministry of health planned and designed to elim-
inate MTCT.

The rate of MTCT in this study was high compared 
with studies conducted in Rwanda, Malawi, Adama, 
Ethiopia and Dessie, Ethiopia (1.58%, 3.7%, 0.4% and 
3.8%, respectively).12–15

The possible discrepancy might be poor socio- 
economic status, poor access to health information and 
the pastoral nature of living in the study area. However, 
MTCT was low compared with studies conducted in India 
(7.8%),16 Brazil (6.6%),17 Eastern Cameroon (11.6%),18 

and other parts of Ethiopia.11,19–21 The possible reason for 
discrepancies from studies done in India and Brazil might 
be the sample size (478 and 1200 respectively) and this 
might increase the proportion of children affected by 
MTCT of HIV. Additionally, studies in Brazil and 
Cameron were done starting from 1999 to 2011. At this 

time since PMTCT (especially option B+) was not applied 
fully, MTCT might be higher.

In this study, not receiving antiretroviral prophylaxis at 
birth, absence of maternal antiretrovirals prior to current 
pregnancy, and mother’s advanced WHO clinical stage of 
HIV at enrollment to PMTCT were significantly associated 
factors at a p-value of <0.05.

In this study, HEIs who did not receive antiretroviral 
prophylaxis at birth were 5.9 times more likely to be 
positive than infants who received antiretroviral prophy-
laxis after birth (AOR: 5.9; 95% CI: 1.04–33.5). The 
scientific explanation is that it is an established and 
accepted fact by the WHO and other health organizations 
that antiretroviral prophylaxis has a high viral suppression 
effect. Similar studies in Ethiopia have also supported 
infant antiretroviral prophylaxis as an independent predic-
tor of MTCT of HIV, however, studies in India and Brazil 
do not show a significant association between nevirapine 
prophylaxis at birth and infant HIV status.11,12,16,17,19 The 
discrepancy of the result might be the study period, studies 
in Brazil and India were done before 15 years and the 

Table 4 Shows Factors Associated with MTCT of HIV in South Omo Health Facilities, South Ethiopia, 2020 (n = 228)

Variables Category HIV Status of Infants COR (95% CI) P-value AOR (95% CI) P.value

Positive 
N (%)

Negative 
N (%)

Mother on ARV prior to 
current pregnancy

Yes 4(2.5) 156(97.5) 1 1

No 8(11.8) 60(88.2) 5.2(1.51–17.9) 0.009 5.66(1.14–28.1) 0.03*

Child CPT Yes 10(4.6) 207(95.4) 1

No 2(18.2) 9(81.8) 4.6(0.87–24.15) 0.071

Infant ARV prophylaxis Yes 5(2.3) 215(97.7) 1 1

No 7(87.5) 1(12.5) 7.8(2.08–29.37) 0.002 5.8(1.02–33.53) 0.047*

Mothers ANC follow-up Yes 5(3.5) 139(96.5) 1 0.124

No 7(8.3) 177(91.7) 2.5(0.77–8.25) 0.124

WHO stage of the mother I 5(41.7) 135(62.3) 1 1

II 4(33.3) 74(34.3) 1.45(0.03–5.6) 0.582 1.05(0.2–4.9) 0.943

III 3(25.0) 7(3.2) 11.57(2.28–58.5) 0.003 10.7(1.4–82.3) 0.022*

Time the mother knew her 

sero-status

Diagnosed 

previously

4(2.4) 166(97.6) 1

Newly 

diagnosed

8(13.8) 50(86.2) 6.6(1.9–22.9) 0.003

Notes: *p<0.05 in multivariable logistic regression analysis. Bivariate logistic regression analysis was done for each predictor variable. Then, variables that had p≤0.25 in the 
binary logistic regression analysis were entered into the multivariate logistic regression analysis. 
Abbreviations: ANC, antenatal care; AOR, adjusted odd ratio; ARV, antiretroviral; COR, Crude odd ratio; CPT, Cotrimoxazole; CI, confidence interval.
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impact of nevirapine prophylaxis might not be implemen-
ted effectively by that time.

Mother’s advanced WHO clinical stage of HIV at enroll-
ment to PMTCT was significantly associated with MTCT of 
HIV. Mothers who were at WHO clinical stage III at enroll-
ment were over 10 times more likely to transmit HIV to their 
infants than mothers who enrolled to PMTCT care at stage 
I (AOR: 10.5; 95% CI: 1.4–81). The possible scientific expla-
nation for this might be that mothers in advanced clinical stage 
might develop different opportunistic infections, and they may 
become immunodeficient as well having a high viral load and 
the transmission rate may increase. This study is in line with 
studies done in Jimma and Addis Ababa, Ethiopia.22,23 The 
possible justification for similarity might be that advanced 
WHO stage of HIV (higher viral load) in the mother will 
increase the risk of MTCT whether the mothers reside in 
urban or pastoralist region. According to the findings of this 
study, mothers who were diagnosed positive but not on 
antiretrovirals prior to their current pregnancy had more than 
five-fold risk to have an HIV-positive child than mothers who 
were on antiretrovirals prior to current pregnancy (AOR: 5.68; 
95% CI: 1.15–28.1). The scientific explanation for this asso-
ciation might be that taking antiretrovirals prior to pregnancy 
may suppress the viral load and prevent transmission of HIV 
to the fetus. In addition to this, mothers who took 
antiretrovirals priory to pregnancy may have good awareness 
about how to take them and may have good adherence to the 
protocol. This study is consistent with those conducted in 
Dessie and Gonder, Ethiopia;12,21 some studies do not include 
taking antiretroviral prior to pregnancy as co-factor.22,23

Limitation
Since the data were collected from routine medical 
records, some variables were missed in records which 
might be associated with MTCT.

Conclusion
The study reports a higher rate of MTCT of HIV infection 
among exposed infants in the study area relative to the 
goal set by the WHO and the Ethiopian federal ministry of 
health. Children born from mothers who did not take 
maternal antiretrovirals prior to current pregnancy, and 
with advanced WHO clinical stage of HIV at enrollment 
to PMTCT, had higher risk of mother-to-child transmis-
sion of HIV infection. Additionally, children who did not 
receive antiretroviral prophylaxis at birth had a higher risk 
of MTCT of HIV. Hence, health workers and policymakers 
should stress in offering antiretroviral prophylaxis for 

neonates at birth; put mothers on antiretroviral therapy 
before delivery; and limit the stage of HIV at lower 
WHO stages of HIV to prevent MTCT of HIV infection.

Abbreviations
AIDS, Acquired Immunodeficiency Syndrome; ANC, 
Antenatal care; AOR, Adjusted Odds Ratio; ART, Anti- 
Retroviral Therapy; ARV, Antiretroviral; CPT, Co- 
trimoxazole preventive therapy; DBS, Dry blood spot; HEIs, 
HIV exposed infants; HAART, Highly Active Anti-Retroviral 
Therapy; HIV, Human Immunodeficiency Virus; MTCT, 
Mother to child transmission; PMTCT, Prevention of mother- 
to-child transmission; WLHIV, women living with HIV.
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