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Introduction: Even though PMTCT (prevention of mother-to-child transmission) is the 
most effective option to prevent vertical transmission of HIV, achieving optimal adherence 
has been a universal challenge to PMTCT, including Ethiopia.
Objective: To assess levels of adherence and associated factors among pregnant and 
lactating mothers on PMTCT at public health facilities in Harar town, Harari region, 
Eastern Ethiopia.
Methods: A facility-based cross-sectional study was conducted from April 01 to 
April 30, 2019, at the selected public health facilities of Harar town, Harari regional 
state, Eastern Ethiopia. Adherence was measured using a multi-method tool that includes 
pill counting and self-reporting method. Binary logistic regression analysis was used to 
determine factors associated with PMTCT adherence. The results were adjusted for 
possible confounding variables and P-value <0.05 or CI not including 1 was considered 
statistically significant.
Results: Of the 190 included patients, 83.2% of them had good adherence to PMTCT. 
Forgetfulness (79%) and being busy (71%) were among the main reasons for non- 
adherence to PMTCT. In multivariate logistic regression, participants who have received 
counseling on side effects were 3.4 times more likely to have good adherence [AOR=3.4, 
95% CI: 2.1–9.2]; those with previously known HIV status were 2.1 times more likely to 
have good adherence to PMTCT [AOR=2.1, 95% CI: 1.6–7.1] and women who were 
knowledgeable on PMTCT were 5.2 times more likely to have good adherence 
[AOR=5.2, 95% CI: 1.6–6.28].
Conclusion: In this study, the overall level of adherence to PMTCT care and support was 
83.2%. Counseling on side effects, knowledge about PMTCT, and pregnancy status during 
initiation of ART were the factors that determine adherence of pregnant and lactating women 
towards PMTCT service. Thus, it is recommended to raise awareness about PMTCT among 
all reproductive-age women by stressing the benefit of the early initiation of ART and by 
providing information on the possible side effect of the drugs.
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Introduction
Prevention of mother-to-child transmission (PMTCT) is a comprehensive manage
ment approach largely aimed at preventing mother-to-child HIV transmission.1 

With its “treat-all” recommendation, WHO removes all limitations on eligibility 
for ART among people living with HIV, including pregnant women and lactating 
women. Increasing evidence to support earlier ART initiation among all adults, 
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emerging programme data on its success in practice, all 
supported a revised recommendation in 2015 that moved 
away from “options” for PMTCT and instead advocated 
that all pregnant and breastfeeding women living with HIV 
should initiate ART and remain on lifelong treatment, 
regardless of CD4 cell count or stage of disease (formerly 
called option B+).2

Ethiopia also adopted universal treatment in 2018 and 
advocated the importance of rapid initiation of ART in 
significantly reducing vertical transmission of HIV. 
A Fixed-dose combination of TDF+3TC+EFV is the pre
ferred dosage regimen for pregnant and breastfeeding 
women.3 Globally, new pediatrics HIV infections are 110 
000 [78,000–150 000] in 2015. More than 90% of these 
children are infected through Mother-to-Child 
Transmission (MTCT) and the overall transmission rate 
without ART is 20–45%.4 African priority countries in the 
WHO Global Plan account for over 90% of all pregnant 
women living with HIV and new infections among chil
dren globally.5 In Ethiopia, an estimated 3800 [2000– 
6000] children were infected with HIV while 2900 
[1700–4300] children were died due to HIV in 2016.6

The global plan for the elimination of mother-to-child 
transmission of HIV scaled up by UNIADS among coun
tries with the highest mother-to-child infection disease 
burden aimed to reduce MTCT of HIV to less than 5% 
between 2009 and 2015.7 Despite this ambitious goal, 
about 86% of the estimated 160 000 children newly 
infected with HIV in 2018 were in the WHO priority 
African region.8

Adherence to antiretroviral therapy (ART) has been 
shown to improve treatment outcomes among HIV- 
infected individuals.9 Though providing lifelong ART to 
pregnant and lactating women as the most effective option 
to prevent HIV transmission and resistance, achieving 
optimal adherence remained to be a universal challenge 
to PMTCT.10 Sub-optimal adherence to lifelong ART 
among pregnant and breastfeeding women has been 
among the causes of high MTCT rates in low- and middle- 
income countries.7,11

Ethiopia has implemented many efforts to reduce 
MTCT but it did not reach the global plan of an MTCT 
rate of <5%. Ethiopia has faced problems in adherence to 
ART, as a high percentage of pregnant mothers did not 
adhere to the full course of lifelong treatment for a variety 
of reasons which may lead to an increased risk of 
MTCT.12

Previous studies in Ethiopia have reported an adher
ence level of below 95%, which is insufficient to bring 
good health outcomes and reduction of viral loads by 
ART.13,14 Forgetfulness, educational level, a side effect 
of the drug, undisclosed HIV status and fear of being 
stigmatized were among factors negatively affecting ART 
adherence.15–21 As universal treatment does not consider 
CD4 status and clinical stage, many women feel healthy to 
initiate lifelong ART, which is likely to effects their 
adherence.15 Another anticipated fear related to option B 
+ was that; it recommends initiation of lifelong ART with
out considering gestational age, as early as their diagnosis, 
which may increase the probability of non-adherence due 
to long-time exposure to treatment.22

Only a few studies assessed ART adherence during 
pregnancy in Ethiopia and such studies did not explore 
ART adherence among lactating women. Furthermore, 
none of the previous studies addressed PMTCT adherence 
issues among HIV-positive pregnant and lactating women 
in Harari regional state. Therefore, the current study aimed 
at assessing the level of PMTCT adherence and associated 
factors among pregnant and lactating women in Harar 
town, Harari regional state, Eastern Ethiopia.

Materials and Methods
Study Area, Design, and Setting
This is a facility-based cross-sectional study conducted on 
190 pregnant and lactating mothers on PMTCT follow-up 
at the selected public health facilities of Harar town. Harar 
is an ancient town located at 526 km east of Addis Ababa, 
the capital of the nation. The region has a total population 
of 232,000. Concerning the health care delivery system 
and disease pattern, it has a higher degree of health service 
coverage. According to the current regional health bureau 
profile, the Harari National Regional State (HNRS) has 
four governmental, two private, and one non-government 
(Fistula) hospitals; a total of seven hospitals, eight health 
centers, twenty-nine private clinics, twenty-six health 
posts and one regional laboratory serving the peoples of 
the state and surrounding woreda (unpublished data from 
Harari regional health bureau, 2019). The study was con
ducted from April 01 to April 30, 2019 GC.

Population
All pregnant women and lactating mothers on PMTCT 
follow up at the selected public health facilities of Harar 
town were source population whereas pregnant women 
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and lactating mothers who were visiting the ART clinic in 
each health facility during the data collection period were 
considered as the study population.

Eligibility Criteria
HIV-positive pregnant and lactating mothers, who were 
attending the PMTCT programme at the time of the 
study and who had been on ART for at least four weeks 
were included in the study. Pregnant Women and lactating 
mothers, who were critically ill and who refused to parti
cipate were excluded.

Sampling and Recruitment Strategies
The desired sample size was calculated using a single 
proportion formula, taking into account a 95% confi
dence interval, 5% margin of error, and 87.1% level of 
ART adherence,14 and 10% was considered for possible 
non-response rate to come up with a final sample size 
of 190. A total of seven health facilities were purpo
sively selected by considering the large number of 
HIV-positive pregnant and lactating women diagnosed 
and enrolled in the PMTCT program at these facilities. 
A systemic random sampling technique was utilized to 
recruit the study subject (k=2) until the required sam
ple size was achieved.

Data Collection and Management
The data collection was done by using an interviewer- 
administered questionnaire on PMTCT treatment 
adherence and its associated factors among pregnant 
and lactating mothers. The data collection was per
formed by three well-trained nurses working at the 
ART clinic and necessary training was provided to 
data collectors on contents of the questionnaire, data 
collection methods and ethical concerns by the princi
pal investigator. Data consistency was checked by the 
principal investigator daily. The questionnaire was cre
ated by modifying items in the previous study on 
PMTCT treatment adherence and its predictors.17 The 
tool was pretested on 20 voluntary HIV-positive preg
nant lactating women who were not included in the 
final survey and necessary modifications were insti
tuted to the final data collection tool. The tool was 
checked for reliability with a Cronbach alpha value of 
0.792. The content of the tool was reviewed by a team 
of experts including internal medicine specialists and 
nurses working in the ART clinics. Adherence was 
measured using a multi-method tool to measure ART 

adherence in resource-constrained settings that includes 
pill counting and self-reporting method.23 If measure
ment using the two methods results in discordant 
results; adherence was determined using the self- 
reporting method, due to its low recall bias and being 
the recommended method for developing countries. 
Knowledge was assessed using six questions that 
could rate the knowledge level of study participants 
towards PMTCT. The knowledge considered good if 
the score of the knowledge question is 3 or above 
and poor if the score is less than 3. Similarly, four 
queries were used to determine the attitude of study 
participants. Participants who have correctly answered 
two or more questions were considered to have a good 
attitude while those who scored less than average were 
considered as having a poor attitude toward PMTCT. 
Male partner involvement in the PMTCT program was 
measured using 10 questions that focus on the male 
partner’s support of his wife, with a minimum score of 
0 and a maximum of 10. Involvement was considered 
“good” for those who scored ≥7, “moderate” for those 
who scored 4–6, and “low” for those who scored ≤3 to 
the questions on male partner support.14

Variables
Dependent Variables
Level of Adherence to PMTCT

Independent Variables
Sociodemographic characteristics: age, income, educa
tional status, marital status, occupation, place of residence. 
Health service delivery factors: distance of health facility, 
type of health facility, adherence counseling. Treatment 
and drug-related factors: side effects of ARV drugs, CD4 
status and WHO clinical stages, challenges faced in same- 
day diagnosis and initiating art. Patient-related factors: 
knowledge, attitude, disclosure status, forgetfulness, and 
male partner involvement.

Operational Definition
Good Adherence
Missing not more than one pill in a month prior to the 
interview and responded correctly to two or more of the 
four self-report measurement questions.

Poor Adherence
Missing more than one pill within a month and responding 
correctly to less than two of the four self-report measure
ment questions.
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Statistical Processing and Analysis
The collected data were checked for accuracy and 
completeness and entered and analyzed using statistical 
package for social science (IBM-SPSS) software ver
sion 21.0. Descriptive statistics such as proportions, 
means and medians were performed for categorical 
and continuous variables. Bivariate logistic regression 
was performed and variables having a significant asso
ciation with the level of adherence at a 0.25 signifi
cance level were entered into multivariate logistic 
regression analyses to determine predictors of adher
ence to PMTCT. An odd ratio at 95% CI and a p-value 
<0.05 was considered significant.

Ethical Approval
The study protocol and verbal consent were approved 
by the Institutional Health Research Ethics Review 
Committee of the College of Health and Medical 
Sciences, Haramaya University. An official letter was 
obtained from the School of public health (protocol. 
No. C/Ac/R/D//36/2019) and given to the DRH admin
istration to secure permission. All participants provided 
informed verbal consent to take part in the study and 
the collected data were kept anonymous. This study 
was conducted following the Declaration of Helsinki.

Result
Sociodemographic Characteristics of 
Respondent
A total of 190 HIV-positive pregnant and lactating 
mothers were approached with a response rate of 
100%. Of the study participants, around a third 
(34.7%) of them were within 25–29 age groups and 
the majority 74.7% (142) of respondents were urban 
residents. Concerning the educational status, more than 
half (55.7%) of the respondents have attended second
ary education and above. Almost all (94.7%) partici
pants were married and seventy-two (37.9%) of the 
respondents were housewives. The majority (73.7%) 
of women have attended the hospital for the service 
and a hundred twenty (63.16%) of the respondent had 
a monthly income of greater than 50 USD. Among 
participants, more than two-thirds of them have experi
enced drugs’ side effects, with nausea 103 (72.53%) 
and vomiting 78 (54.92%) were the most reported side 
effects. The difficulty of the early decision was the 
most 128 (67.4%) depicted challenges faced by 

respondents in same-day diagnosis and initiating ART 
128 (67.4%) and the majority of them have disclosed 
their HIV status (Table 1).

Knowledge, Attitude, and Having Male 
Partner Support of Study Participants
Among study participants, 168 (88.4%) of study partici
pants had good knowledge of PMTCT; the majority 139 
(73.1%) of study participants had a positive attitude 
towards PMTCT. Of 180 HIV+ women claimed to live 
with their husbands, only 72 (40%) of them reported 
having good male partner support (Table 2).

Level of Adherence to PMTCT Drugs
Using a multi-method tool to measure ART adherence in 
resource-constrained settings that includes pill counting 
and self-reporting method, the majority (83.2%) of study 
participants revealed to have good adherence while the 
remaining 32 (16.8%) were considered to have poor adher
ence to PMTCT.

Reasons for Non-Adherence to PMTCT
In this study, forgetfulness (79%) and being busy (71%) 
were the main reasons for non-adherence while depres
sion, lack of support from a male partner, fear of side 
effects and social stigma, difficulties in the same-day 
decision of initiating lifelong ART were also the reasons 
that claimed by study participants (Figure 1).

Level of Adherence to PMTCT and Its 
Predictors
In multivariate logistic regression, previously known HIV 
status was positively associated with the level of adher
ence to PMTCT; participants who had previously known 
HIV status were 2.1 times more likely to have good 
adherence to PMTCT than those who were put on ART 
after pregnancy [AOR=2.1, 95% CI:1.6–7.1]. Women who 
were knowledgeable on PMTCT were 5.2 times more 
likely to have good adherence than those who had poor 
knowledge of PMTCT [AOR=5.2, 95% CI: 1.6–6.28]. 
Finally, participants who have received counseling on 
side effects were 3.4 times more likely to have good 
adherence than their counterparts who have never received 
counseling on side effects [AOR=3.4, 95% CI: 2.1–9.2] 
(Table 3).
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Discussion
This study has tried to assess the level of adherence to 
PMTCT and associated factors among pregnant and lactat
ing women in the Harari region. In this study, the overall 
level of adherence to PMTCT care and support was 83.2%. 
This finding is lower compared to a study conducted in 
Bwailan Hospital, Malawi (91%).24 This discrepancy 
could be explained by the use of a more stringent method 
to assess the adherence in the current study; a multi- 
method tool that includes pill counting and self-reporting 
method was utilized. However, it was comparable with the 
study report from Zambia (82.5%) and Kisumu in Kenya 
(82%).25,26 This might be due to the adoption of universal 
treatment ART strategy by these nations.

Similarly, it is lower than previous studies on the level 
of adherence to option B+ PMTCT drugs among HIV- 
positive pregnant and breastfeeding women in Ethiopia: 
wollo zone, northeast Ethiopia 87.9%, Tigray Region of 
north Ethiopia (87.1%), and Yirgalem Hospital, south 
Ethiopia (88.7%).14,17,27 This discrepancy could be due 
to sociodemographic differences in the study population 
of the study area from these regions of Ethiopia.

However, this level of adherence is higher than in 
studies carried out in Sobi Specialist Hospital, Nigeria 
(73.3%), and in Tikur Anbessa Specialized Hospital, 
Ethiopia (72.9%).13,28 The reason for low adherence in 
other studies may have been that they did not include 
pregnant and breastfeeding mothers. Pregnant and breast
feeding mothers face many challenges in addition to those 
faced by the general population, such as nausea, vomiting, 
and caring for their family and children.

Table 1 Sociodemographic Characteristics of HIV+ Pregnant 
and Lactating Mothers in Selected Government Health Facilities 
of Harari Region, Harar, Eastern Ethiopia, 2019

Variables Characteristics n %

Age <25 45 23.7

25–29 66 34.7

30–34 46 24.2

>35 33 17.4

Residence Urban 142 74.7

Rural 48 25.3

Marital status Married 180 94.7

Single 10 5.3

Educational status No formal education 37 19.5

Primary school 47 24.7

Secondary school 51 26.8

Higher education 55 28.9

Occupational states of participants House wife 72 37.9

Private employee 43 22.6

Merchant 37 19.5

Government 

employee

36 18.9

Student 2 1.1

Study participants current condition Pregnant 130 57.4

Lactating 60 42.6

Monthly income in USD ≤ 50 70 36.4

> 50 120 63.16

Health institution of follow up Hospital 140 73.7

Health center 50 26.3

CD4 count at initiation of ART <350 78 41.05

≥350 74 38.95

Not measured at 

initiation

38 20

WHO clinical category at admission Stage one 102 53.7

Stage two 74 38.9

Stage three 14 7.4

Have experienced any side effects of 

the drug

Yes 142 74.7

No 48 25.3

The experienced side effects Nausea 103 72.53

Vomiting 78 54.92

Dizziness 26 18.30

Skin rash 54 38

Challenges faced in same-day 

diagnosis and initiating ART

Difficulty of early 

decision

128 67.4

Fear of the side 

effect of drug

21 11.1

Fear of stigma 77 40.5

Difficulty of discloser 

to partner

83 43.7

Disclosed HIV status Yes 166 87.37

No 24 12.3

Table 2 Knowledge and Attitude of Study Participants Towards 
PMTCT, Harari Region, Harar, Eastern Ethiopia 2019

Variables Frequency (%)

Knowledge

Good 168(88.4%)

Poor 22(11.6%)

Attitude

Positive 139(73.1%)
Negative 51(16.9%)

Male partner involvement in PMTCT

Good 72(40%)

Moderate 41(22.7%)
Poor 67(37.3%)
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However, it is lower than other studies on the level 
of adherence to option B+ PMTCT drugs among HIV- 
positive pregnant and breastfeeding women in 
Ethiopia: wallo zone, northeast Ethiopia 87.9%, 
Tigray Region of north Ethiopia (87.1%), and 
Yirgalem Hospital, south Ethiopia (88.7%).14,17,28 

This discrepancy could be due to sociodemographic 
differences in the study population of the study area 
from these regions of Ethiopia.

The study revealed that women who were knowl
edgeable on PMTCT were 5.2 times more likely to 
have good adherence than those who had poor knowl
edge of PMTCT. This could be justified by Poor or 
inappropriate knowledge of pregnant and lactating 
women towards PMTCT care and Support causes’ hes
itation on the utilization of PMTCT and associated 
non-adherence. This indicates the need for exerting 
more effort to teach mothers about MTCT and 
PMTCT of HIV to improving the mothers’ adherence 
to the care. Participants who had previously known 
HIV status were 2.1 times more likely to have good 
adherence to PMTCT than those who put on ART after 
pregnancy. This could be due to prolonged exposure to 
ART services and counseling of those with previously 
known HIV statuses. This shows that provider-initiated 
HIV counseling and testing (PICT) services should be 

provided for all women of childbearing age who are 
visiting the health institution.

The main reason for non-adherence in this study 
was forgetfulness (78%). This is in agreement with 
the studies carried out in Nnewi, Nigeria (63.8%), 
Lagos, Nigeria (57.6%), and Addis Ababa health cen
ters (20.8%).29–31 In this study, participants who have 
received counseling on side effects were 3.4 times 
more likely to have good adherence than their counter
parts who have never received counseling on side 
effects. This is corroborated by a study conducted in 
north Ethiopia which revealed proper counseling on the 
side effects of ARV drugs as a significant predictor of 
better adherence to PMTCT.14

Limitations and Strength of the 
Study
The study assessed the level of adherence to PMTCT 
and associated factors among pregnant and lactating 
women in the Harari region where such studies are 
limited. Therefore, the result of this study could be 
used as a reference for other studies on this topic and 
the results could serve as a baseline for program imple
mentation. As a limitation, this study tried to assess 
adherence to PMTCT and associated factor using 
a self-reported survey, which may be subjected to 

Figure 1 Reasons for non-adherence to PMTCT drugs, Harari region, Harar, Eastern Ethiopia, 2019. Others: include, fear of side effect, social stigma and difficulty in the 
same-day decision to initiate lifelong ART. The percentages add up to more than 100%. PMTCT, prevention of mother-to-child transmission.
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recall and social desirability biases. Subjects from sev
eral health facilities in the region have included 
addressing the generalizability limitation of the study.

Conclusion and Recommendation
In this study, the overall level of adherence to PMTCT care 
and support was 83.2%. Counseling on side effects, 
knowledge about PMTCT, and pregnancy status during 
initiation of ART were the factors that determine adher
ence of pregnant and lactating women to PMTCT. Thus, it 
is recommended to create awareness about PMTCT among 
pregnant and lactating by stressing the benefit of the early 
start of ART and the possible side effect of the drugs.
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