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Background: Vertical transmission of Human Immunodeficiency Virus (HIV) is the primary

route of infection among children. Ethiopia is among the top ten countries in the world with the

highest burden of HIV infections among children. Therefore we aimed to assess mother to child

transmission (MTCT) of HIVand associated factors among HIVexposed infants (HEIs).

Methods: A cross-sectional study was conducted using retrospective data collected from

HEIs paired with their mothers who had received the services in prevention of mother to

child transmission (PMTCT) programs from January 2014 to December 2017 in public

health facilities in Dessie town. Data of a total of 313 HEIs paired with their mothers

were obtained by using semi-structured data extraction proforma from their medical records.

The data were processed in Epi-info version 7.1.2.0 and analyzed using SPSS version 22.

Crude and adjusted odds ratios with their 95% confidence intervals and p-value were used to

identify significant factors.

Results: The prevalence of HIV among exposed infants was 3.8%. Absence of maternal

antenatal care visit (AOR = 4.6, 95% CI: 1.17–17.99), home delivery (AOR = 4.2, 95% CI:

1.04 −16.76), absence of antiretroviral intervention to the mother (AOR= 5.7, 95% CI:

1.10–29.36), and failure to initiate nevirapine prophylaxis for the infant (AOR = 5.3, 95%

CI: 1.11 −25.44) were significant factors of MTCT of HIV.

Conclusion: Prevalence of MTCT of HIV was low (3.8%) in Dessie town public health

facilities. Having ANC visit, delivery at health facility, maternal ARV drug intake, and infant

ARV prophylaxis were the significant protective factors against MTCT of HIV. Promoting

ANC service utilization among pregnant women and providing counseling as well as setting

up linkage with PMTCT and giving ARV intervention to all HIV positive pregnant

women and timely initiation of NVP prophylaxis to all HEIs should be recommended by

the minister of health and health facilities.
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Introduction
Human immunodeficiency virus (HIV) continues to be a major global public health

issue. Globally, an estimated 36.7 million people have died from AIDS-related

illnesses since the start of the epidemic. In 2015, 1.1 million people died from HIV-

related causes and 2.6 million children were living with HIV and the majority were

found in Africa.1–3 Children < 15 years old accounted for an estimated 190,000 new

HIV infections and 130,000 deaths due to HIV/AIDS in 2014.4 In Ethiopia also, an

estimated 753,100 people are living with HIV with a declining national HIV

prevalence from 1.5% in 2011 to estimated 1.15 in 2015; urban areas are more
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affected than rural areas while females are twice affected

than male population with HIV.5

Mother to child transmission (MTCT) of HIV is the

passing of HIV from the mother to her child during preg-

nancy, labor, delivery or breast-feeding and it is the pri-

mary method of infection among children. Over 90 percent

of new infections in infants and young children occur

through MTCT. A higher percentage of HIV-infected chil-

dren (70–80%) acquire the virus during intrapartum,

intrauterine infection accounts for 20–30% and breastfeed-

ing is responsible for as much as 40% of infections in

resource-limited countries.6 A study conducted in Brazil

with 1200 HIV-exposed children showed that MTCT rate

of HIV was 9.16%.7 Another study in China showed that

MTCT rate of HIV was 4.8%.8 Meanwhile the rates of

MTCT of HIV in the breast feeding population were 2.9%

in Uganda, 4.1% in Namibia, and 3.3% in Swaziland.9

Among infants born to HIV-infected mothers, the highest

MTCT of HIV rates (34%) were reported in Africa, Congo

and the lowest rate (2%) was reported in Botswana

whereas the rate in Ethiopia was 25%10 and the rate in

Tanzania was 9.6%.11

In Ethiopia MTCT rates of HIV among HIV exposed

infants (HEIs) were 15.7%, 17%, and 10% in Dire Dawa

City Dilchora referral hospital,12 Jimma University specia-

lized hospital,13 and Gondar University referral hospital,14

respectively.

Several risk factors influence the rate of vertical trans-

mission which includes advanced disease (stage 3 and 4),

absence of antiretroviral (ARV) intervention to the mother

and the infant, vaginal delivery, mastitis, nipple fissures,

breast abscess, mixed breast and bottle feeding, and long

duration of breastfeeding (>12 months).15

The World Health Organization (WHO) promotes

a comprehensive approach for the prevention of mother to

child transmission (PMTCT) of HIV programs which

includes, preventing new HIV infections among women of

childbearing age, preventing unintended pregnancies among

women living with HIV, preventing HIV transmission to the

baby and providing appropriate treatment, care, and support

to mothers living with HIV, their children, and families.16

Without PMTCT interventions, the likelihood of HIV pas-

sing from mother-to-child is 15% to 45%. Moreover, antire-

troviral treatment and other effective PMTCT interventions

can reduce this risk to below 5%.16

Services for PMTCT of HIV have been implemented in

Ethiopia since 2001.17 WHO had implemented option

A (women receive antenatal and intra partum antiretroviral

prophylaxis along with an antiretroviral postpartum “tail”

regimen to reduce risk of drug resistance, while infants

receive postpartum antiretroviral prophylaxis throughout

the duration of breastfeeding), option B (all pregnant and

lactating women with HIV initially are offered ART –

beginning in the antenatal period and continuing through-

out the duration of breastfeeding. At the end of breastfeed-

ing those women who do not yet require ART for their

own health would discontinue the prophylaxis and con-

tinue to monitor their CD4 count, eventually re-starting

ARTwhen the CD4 falls below 350 cells/mm3) and option

B+ (in which all pregnant women living with HIV are

offered life-long ART, regardless of their CD4 count)

PMTCT guidelines at different times.18 Ethiopia launched

option B+ in 2013.19

HIV/AIDS continues to be one of the top priorities on

the health sector's agenda for Ethiopia.5 Ethiopia is among

the top ten countries in the world with the highest burden

of HIV infections among children due to MTCT,20 even

though Ethiopia reached a 97% target achievement in

implementing PMTCT at national level and has seen sig-

nificant gains in PMTCT since the start of the program.21

MTCT of HIV has remained a challenge for the country.17

Further studies and investigation of different factors

associated with MTCT of HIV are needed to achieve

national PMTCT program goals of reducing MTCT of

HIV to < 2% by 2020.22 Therefore, the aim of this study

was to assess the prevalence of MTCTof HIVand associated

factors among HEIs in public health facilities at Dessie

town, Ethiopia. The study will provide baseline data for

the country in light of current option B+ PMTCT interven-

tions being undertaken in reducing MTCT of HIV.

Materials and Methods
Study Area Design and Period
The study was conducted in Dessie town, Amhara regional

state, which is 401 km away from Addis Ababa, the capital

city of Ethiopia. The study was conducted in public health

facilities in Dessie town namely, Dessie referral hospital,

Borumeda hospital, and three health centers (Dessie,

Segno Gebaya, and Buanbuawha health center).

A health facility-based cross-sectional study was con-

ducted using retrospective data collection by reviewing the

medical records of HEIs paired with their mothers who

had received PMTCT service from January 2014 to

December 2017 in public health facilities in Dessie town.
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Populations and Samples
Study population comprised all 347 HEIs paired with their

mothers who had enrolled at PMTCT clinic in public

health facilities from January 2014 to December 2017 in

Dessie town, South Wollo zone, Amhara regional state,

Ethiopia. Samples comprised 313 HEIs who had a final

confirmed HIV test and whose medical records could be

assessed (of both mother and infant).

Method of Data Collection and Data

Quality Assurance
The data were collected using a semi-structured form devel-

oped from the national HEI follow-up card and maternal

intake forms. Five experts checked the content validity of

the research tool. Data were collected for a period of two

weeks by five trained nurses with two supervisors. Final

result of HIV test and medical records of HEIs were

obtained from HEIs recording logbooks and maternal med-

ical records were taken from HEI follow up cards. Data

collectors checked the presence of both HEI follow up

card and maternal intake forms before collecting the data.

The quality of the data was ensured through training of data

collectors, regular supervision, immediate feedback, and

spot-checking. Pretest was done on 5% of the population.

Research Tools
The research tool used for data collection was a pretested

semi-structured questionnaire, and the study variables

included the following.

Dependent Variable

Mother to child HIV transmission.

Independent Variables

Socio-demographic characteristics of HEIs and their

mothers (age of the mother, sex of the infant, maternal

educational status, maternal occupation, residence).

Prenatal factors (ANC follow up, number of ANC visits).

Intrapartum factors (place of delivery, weight of the infant

at delivery, mode of delivery). Post-natal factors (breast

infection/crack, infant's age at diagnosis, age at enrollment

in PMTCT clinic, infants feeding practice)'. ARV interven-

tion and clinical factors (maternal ARV intervention,

abnormal findings suggesting HIV, infants' ARV prophy-

laxis, duration of intervention, WHO clinical stage near/at

delivery).

Operational Definition
Abnormal Breast Condition

Any breast conditions like mastitis, ulcer, cracks, Candida

infection, engorgement or fissures.15

Abnormal Findings Suggesting HIV Infection

Generalized lymphadenopathy, oral candidiasis, purulent

ear discharge, pneumonia or lower respiratory tract infec-

tion, persistent diarrhea, hepatosplenomegaly, severe skin

lesions, persistent fever etc.15

HIV Exposed Infants (HEIs)

Infant born to HIV-infected mother or HIV antibody posi-

tive infant <18 months of age.6

Mother to Child Transmission (MTCT) of HIV

Determined by infant’s final (confirmed) HIV test result

which was divided into the following two groups.

1. For non-breast-fed infant: - HIV DNA/PCR result

for infants aged <18 months or HIV antibody test

result for infants aged ≥ 18 months.

2. For breast-fed infant: - HIV DNA/PCR result for

infants aged <18 months after cessation of breast

feeding or HIV antibody test result for infants aged

≥ 18 months 6 weeks after cessation of breast

feeding.15

Data Processing and Analysis
All data collection forms were checked for completeness

and consistency thereafter, the data were processed in EPI

info (version 7.1.2.0) and analyzed using SPSS (Statistical

Package for Social Sciences) version 22. Descriptive sta-

tistics (frequency, percentage, mean) were used to describe

the studied variables. Bivariate logistic regression and

multiple logistic regressions, in which crude and adjusted

odds ratio with 95% CI and p-value were computed to

prove the association between and among variables.

A p-value less than 0.05 was considered as a significant

association.

Ethical Statement
Ethical clearance was obtained from Addis Ababa university

Institutional review board and after approval by Institutional

review board, a supporting letter was written to each health

facility namely Dessie referral hospital, Borumeda hospital,

Dessie health center, Segno Gebayahealth center, and

Buanbuawha health center. Since the study was

a retrospective chart review, patient consent to review their
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medical records was not required by the Institutional Review

Board of Addis Ababa University, but consent to review

medical records was secured from respective study facilities

and since the outcome of the study will be disseminated for

the facility as feedback, Addis Ababa university Institutional

Review Board requested a waiver of patient consent require-

ment and patient data confidentiality and compliance was

ensured in accordance with the Declaration of Helsinki.

Result
Prevalence of Mother to Child

Transmission of HIV
The proportion of MTCT of HIV was 3.8% (95% CI:

1.6–5.75). Majority (86.3%) of infants were diagnosed

using DNA/PCR and a large proportion (91.7%) of HEIs

were diagnosed by the age of > 6 months (Figures 1

and 2).

Socio-Demographic Characteristics of

HEIs and Their Mothers
Nearly half (52.4%) of HEIs were males. Majority of

mothers (78.6%) were in the age group of 25–35 years

and 70.3% of them lived in urban areas (Table 1).

Prenatal, Intrapartum, and Post-Natal

Findings
Majority (82.1%) of mothers had ANC visit, 83.7% of

them had given birth at hospital, 97.6% of them had

SVD and all breast-feeding mothers had normal breasts.

Five-sixths (84.3%) of HEIs had ≥ 2500 g birth weight and

only 4.8% of infants received supplementary food during

the first 6 months (Table 2).

ARV Intervention and Clinical Findings
Almost all mothers (92.7%) received ARV, of which

64.5% received ARV prior to pregnancy, 95.5% during

childbirth, and 93.3% of HEIs had received NVP prophy-

laxis (Table 3).

Factors Associated with MTCT of HIV
Bivariate and Multivariate Analysis of Factors

Associated with MTCT of HIV

In the bivariate analysis, factors associated with MTCT of

HIV (p – value < 0.2) were education of mother, residence,

ANC visit, place of delivery, supplementary feeding prac-

tice in the first 6 months, age of the infant at enrollment in

the PMTCT clinic, maternal ARV before giving birth and

NVP intervention to the infant.

After controlling the effects of all the other variables

using multivariate logistic regression, mothers who did not

3.5% 4.8%

91.7%

Frequency

< 6 weeks

6 weeks - 6 months

> 6 months

Figure 1 The age of HIV exposed infants during final diagnosis of HIV, at public

health facilities in Dessie town, Ethiopia, 2017 (n =313).

5.1% 8.6%

86.3%

0

50

100
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250

300

Anti body DNA/PCR Both

Frequency

Anti body

DNA/PCR

Both

Figure 2 Method of HIV diagnosis for HIV exposed infants, at public health facilities

in Dessie town, Ethiopia, 2017 (n = 313).

Table 1 Socio-Demographic Characteristics of HEIs and Their

Mothers at Public Health Facilities in Dessie Town, Ethiopia, 2017

(n = 313)

Variables Categories Frequency Percentage

Maternal age at

enrollment

< 25 years 26 8.3

25–35 years 246 78.6

> 35 years 41 13.1

Residence Urban 220 70.3

Rural 93 29.7

Sex of the

infants

Male 164 52.4

Female 149 47.6

Maternal level

of education

Primary school 111 35.5

Secondary school 103 32.9

College/University 21 6.7

Illiterate 78 24.9

Occupation Housewife 172 55

Daily laborer 77 24.6

Employee 34 10.9

Farmer 25 8

Other 5 1.6
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attend ANC follow up were 4.6 times more likely to

transmit the virus to their infants than mothers who had

ANC visit (AOR = 4.6, 95% CI: 1.17–17.99, p = 0.029).

Mothers who had home delivery were 4.2 times more

likely to transmit the virus to their infants compared with

mothers who delivered in a health facility (AOR = 4.2,

95% CI: 1.04–16.76, P = 0.044).

The other variable, which showed significant association

in the multivariate analysis was ARV intervention to the

mother and the infant. The odds of viral transmission to the

infant were 5.7 times higher in mothers without ARV inter-

vention compared with ARV intervention prior to delivery

(AOR = 5.7, 95% CI: 1.10–29.36, P = 0.038). Likewise, the

odds of being HIV positive were 5.3 times higher among

infants without NVP intervention than infants who received

NPV (AOR =5.3, 95% CI: 1.11–25.44, P= 0.037) (Table 4).

Discussion
The prevalence of MTCT of HIV was low, which is compar-

able with the study conducted in North West Ethiopia (3.8%

and 4.16%, respectively).23 But lower than in other studies

conducted in the other areas of Ethiopia (15.7% in Dire

Dawa,12 17% in Jimma,13 10% in Gondar,14 and 10.1% in

south Gondar).24 The low prevalence of MTCT of HIV may

be due to option of PMTCT interventions in HEIs. This study

was conducted on HEIs who received intervention with

option B+ which resulted in a low MTCT of HIV as com-

pared with previously implemented options. This finding was

also supported by option B+ implementation in Malawi

which resulted in a very low vertical transmission of HIV.25

This was concordant with option B+ implementation in

Uganda (2%), Namibia (4.1%), and Swaziland (3.3%).1

Similarly, this study was also comparable with the finding

of a study conducted in China (4.8%).8

ANC visits were significantly associated with MTCT of

HIV. HEIs whose mothers had no ANC visit were more

likely to have a positive result than infants whose mothers

attended ANC. This might be because routine HIV testing at

ANC visit enablesearly identification and initiation of ARV

drugs for HIV positive pregnant mothers and continued

counseling for institutional delivery readiness during follow

up. But other studies conducted in Ethiopia showed no

Table 2 Frequency and Percentage of Prenatal, Intranatal, and

Postnatal Findings of MTCT of HIV at Public Health Facilities in

Dessie Town, Ethiopia, 2017 (n = 313)

Variable Categories Frequency Percentage

Mother had ANC

visit

Yes 257 82.1

No 56 17.9

No. of ANC visit Once 20 7.8

Two 38 14.8

Three 90 35

Four 109 42.4

Place of delivery Health facility 262 83.7

Home 51 16.3

Mode of delivery SVD 305 97.6

CS 8 2.6

Weight at delivery < 2500 g 49 15.7

≥ 2500 g 264 84.3

Feeding option

for the first 6

months

Exclusive breast feeding 265 84.7

Exclusive Replacement

Feeding

33 10.5

Mixed feeding 15 4.8

Feeding option

after 6 months

Breast feeding and

Complementary Feeding

254 81.2

Replacement Feeding

and Complementary

Feeding

59 18.8

Age of the infant

at enrollment

≤ 6 weeks 294 93.9

>6 weeks 19 6.1

Table 3 Frequency of Anti-Retroviral Intervention and Clinical

Finding of HEIs and Their Mothers at Public Health Facilities in

Dessie Town, Ethiopia, 2017 (N= 313)

Variable Categories Frequency Percentage

Maternal ARV

intervention

Yes 290 92.7

No 23 7.3

When were ARV drugs

initiated

Prior to

pregnancy

187 64.5

During

pregnancy

76 26.2

During labor/

delivery

16 5.5

After delivery 11 3.8

ART drug during PMTCT

intervention

TDF+3TC+EFV 176 60.7

AZT+3TC+EFV 16 5.5

TDF+3TC+NVP 27 9.3

AZT+3TC+NVP 63 21.7

ABC+3TC+EFV 8 2.8

Did the infant receive

ARV prophylaxis?

Yes 294 93.3

No 21 6.7

Abnormal findings in the

infant suggesting HIV

Yes 9 2.9

No 304 97.1

WHO clinical stage near/

at delivery

Stage 1 and 2 299 95.5

Stage 3 and 4 9 2.9

Not applicable 5 1.6
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significant association between ANC visit and MTCT of

HIV.13,26 This might be as a resulted of lack of integration

of the PMTCT interventions with ANC services in option B,

whereas with option B+ there is good linkage (if the mother

is HIV infected she will be linked to ART clinic to initiate

ARV regardless of her CD4 count and stage).

Place of delivery was significantly associated with

MTCT of HIV. The odds of MTCT of HIV were higher

in home delivery than health facility delivery. This was

concordant with the study conducted in south Gondar zone

(AOR = 6.1), South west Ethiopia (AOR=8.1), and in Dire

Dawa (AOR = 3.35).12–14 This might be due to HIV

testing for mothers with unknown HIV status who deliv-

ered at health facility and immediate ARV intervention for

mothers and their infants if the test was positive. In addi-

tion, safe delivery practice and appropriate post-natal care

during health facility delivery might support this signifi-

cant association. But place of delivery did not show sig-

nificant association in a case control study conducted at

Assela, Adama, and Bishoftu hospitals.27

Maternal ARV drug intake was also significantly asso-

ciated with MTCT of HIV. Absence of maternal ARV drug

intake prior to labor/delivery (during perinatal period)

seemed to increase the MTCT of HIV, which is similar

to the studies conducted in Ethiopia,14,23 as well as in

Brazil and China which indicated that maternal ARV

drug intake was a significant determinant of MTCT of

HIV.7 This might be as a result of maternal ARV drug

intake causing the reduction of maternal viral load and

reduced risk of viral transmission to their infants.

The MTCT of HIV was higher in infants who did not

receive NVP prophylaxis than in those who received NVP.

Table 4 Bivariate and Multivariate Logistic Regression Analysis of Factors Associated with MTCTof HIV Among HEIs at Public Health

Facilities in Dessie Town, Ethiopia, 2017 (n = 313)

Variables Positive Negative COR(95% CI) AOR(95% CI) P-value

Maternal educational status

Formal education 7 (3%) 227 (97%) 1 1

No formal educational 5 (6.3%) 74 (93.7%) 2.2 (0.68–7.11) 1.8 (0.41–7.64) 0.45

Residence

Urban 5 (2.3%) 215 (97.7%) 1 1

Rural 7 (7.5%) 86 (92.5%) 3.5 (1.08−11.33) 1.7 (0.41–7.35) 0.46

ANC follow up

Yes 6 (2.4%) 246 (97.6%) 1 1

No 6 (9.8%) 55 (90.2%) 5 (1.56−16.20)* 4.6 (1.17–17.99)* 0.029

Place of delivery

Health facility 7 (2.7) 255 (97.3%) 1 1

Home 5 (9.8) 46 (90.2) 4 (1.21–13.01) 4.2 (1.04–16.76)* 0.044

Feeding option to 6 months

EBF 9 (3.4%) 256 (96.6%) 1 1

ERF 1 (3%) 32 (97%) 0.9 (0.11−7.25) 0.96 (0.10–9.45) 0.97

MF 2 (13.3%) 13 (86.7%) 4.4 (0.85−22.3) 1.01 (0.12–8.74) 0.99

Infant’s age at enrollment

≤ 6 weeks 9 (3.1%) 285 (96.9%) 1 1

>6 weeks 3 (15.8%) 16 (84.2%) 5.9 (1.46−24.09) 4.4 (0.83–23.67) 0.081

Maternal ARV intervention

Before labor/delivery 7 (2.7%) 256 (97.3%) 1 1

During/after labor/delivery 2 (7.4%) 25 (92.6%) 2.9 (0.58–14.85) 3.0 (0.45–20.20) 0.26

No 3 (13%) 20 (87%) 5.5 (1.32–22.86) 5.7 (1.10–29.36)* 0.038

NVP intervention

Yes 8 (2.7%) 284 (97.3%) 1 1

No 4 (19%) 17 (81%) 8.4 (2.29–30.53) 5.3 (1.11–25.44)* 0.037

Note: *Statistically significant at p < 0.05 with 95% CI.
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This was in agreement with studies conducted in Ethiopia as

well as in Brazil which found that ARV prophylaxis for

infants was a significant determinant of MTCT of

HIV.12,23,28 This might be due to the viral suppression effect

of NVP, which is a non nucleoside reverse transcriptase inhi-

bitor, by binding to reverse transcriptase, thereby blocking

RNAandDNAdependent DNApolymerase actions including

HIV replication. On the other hand, a study conducted in

Gondar referral hospital, Ethiopia, found that infant ARV

intervention was not significantly associated with MTCT of

HIV.14 This might be due to inadequacy of samples, or due to

uncontrolled confounders.

Conclusion
Prevalence of MTCT of HIV was 3.8%. Having ANC

visit, delivery at health facility, maternal ARV drug intake,

and infant ARV prophylaxis were the significant protective

factors against MTCT of HIV. Promoting ANC service

utilization among pregnant women and providing counsel-

ing as well as setting up linkage with PMTCT and giving

ARV intervention to all HIV positive pregnant women and

timely initiation of NVP prophylaxis to all HEIs should be

recommended by minister of health and health facilities.

Limitation of the Study
Since this research retrospectively collected data from

secondary sources, studied factors were based on routinely

recorded information, which may not have covered all risk

factors of MTCT.
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