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Abstract 

Objective: Adherence of HIV-positive pregnant and lactating mothers to ART is a central 

component in PMTCT. Thus, the aim of this study was to measure the level of adherence and 

identify factors associated with adherence to option B+ PMTCT among pregnant and lactating 

mothers in selected government health facilities of South Wollo Zone, Amhara region, North 

East Ethiopia 

Method: An institution based cross-sectional quantitative study design was employed from 

March 1 to April 14, 2016, using standard structured data collection instrument.  A sample of 

191 HIV+ pregnant and lactating mothers who were on PMTCT follow-up in the selected health 

facilities have participated in the study. The data were entered using EpiData 3.1 and analysis 

was done using SPSS version 21. Bi-variate and multivariate logistic regression analyses were 

employed to identify associated factors for adherence. A P-value less than 0.05 with 95 % 

confidence interval was used to state the association between independent predictors and the 

outcome variable.  

Result:  The level of adherence on option B+ PMTCT drug was 87.9 %. Women who attend in 

Hospital, who live in the rural area and those who faced challenges on the same day they 

diagnosed of HIV and initiated lifelong option B+ treatment were less likely to adhere to the 

treatment [(AOR 0.3(0.11-0.82), (AOR 0.26 (0.1-0.73) and (AOR 0.08 (0.02-0.37), respectively].  

Conclusion:  Collaborative efforts of zonal health department with health facility administrators 

and counselors were recommended for effective and efficient interventions focusing on hospitals, 

rural area and those who faced challenges in the same day they diagnosed 
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Background 

Mother to child transmission (MTCT) of human immunodeficiency virus (HIV) remains one of 

the major sources of HIV infection among young children (1). In 2013, 3.2 million children 

under the age of 15 were living with HIV globally, 91% of whom were in sub-Saharan Africa. (2) 

In order to address children born free from HIV/AIDS; WHO had implemented PMTCT Option 

A, B, and B+ (3).  

Option B+ PMTCT is initiating lifelong ART for pregnant and breastfeeding women at the time 

of HIV diagnosis regardless of CD4 count or clinical stages. Once daily simplified triple ART 

regimen containing TDF/3TC/EFV is given (2, 4). 

Option B+ PMTCT transmits a simple and strong message for mothers ‘ART for life’ to promote 

good adherence and successful ART. The effectiveness of viral load suppression and reducing 

MTCT of HIV is highly dependent on adherence to antiretroviral therapy (5,6). According to 

WHO report, women who had higher adherence level to ART results in more than 80% of their 

children protected from HIV than women with lower adherence rate (7). 

Non- adherence increase the risk of virologic failure, maternal HIV disease progression and 

potential development of drug resistant virus, this may lead to increased risk of mother to child 

transmission(8,9). Low adherence is the main critical reason for poor treatment outcomes among 

people receiving antiretroviral therapy. In addition to directly affecting mothers’ well-being, 

poor adherence may fasten the shift from the first line to more expensive second-line regimens at 

an unnecessarily early stage (10). 

Although Ethiopia has done many efforts to reduce MTCT; it didn’t reach the global plan of less 

than 5% in MTCT (11). The country faced different problems in adherence to ART as high 

percentage of pregnant mothers do not use the full course of lifelong treatment due to different 

reasons (12). 

According to a study done in Afar region, Ethiopia in 2015 on adherence to ART among the non-

pregnant and non-breastfeeding population, 19% of clients on ART did not adhere to their drugs 

(13). Report from MOH has also indicated as the level of adherence is not good enough to bring 

good health outcomes and reduction of viral loads by ART (11). 
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There was only very few study has been done in Ethiopia on adherence to option B+ PMTCT 

among pregnant mothers and these studies does not include lactating mothers. As option B+ 

PMTCT is lifelong treatment, studying the level of adherence among both pregnant and lactating 

mothers plays important role in prevention of new infection. This study finding will support the 

process of controlling MTCT in the study area and in other areas of the country. The study also 

will have its own benefit for different players playing their part in preventing the society from 

acquiring the disease at birth.  

Methods and materials 

Study Design and Study setting 

The facility based cross-sectional study was conducted among HIV-positive pregnant and 

breastfeeding mothers who had being taken PMTCT follow-up in selected government health 

facilities of south wollo zone, Amhara regional state, north-east Ethiopia from March 1 to April 

14, 2016. The city of south wollo zone is Dessie town which is 401km north of Addis Ababa, the 

capital city of Ethiopia and 480 km from Bahir-dar, the capital city of Amhara regional state. 

Two government hospitals and five health centers that are found in Dessie, Kombolcha and 

Akesta town were selected based on the high number of client flow.  

Sample size determination and sampling technique   

The sample size was calculated based on single population proportion formula with 95% 

confidence level(CI), 5% margin of error(d), and 87% Proportion (p) of adherence estimated 

based on a study done in Tigray region, north Ethiopia (14). By adding 10% non-response rate 

total sample size was found to be 191. All study participants meeting the criteria for inclusion 

were selected till the required sample size was achieved. 

HIV-positive pregnant and breastfeeding mothers who were on ART for at least 4 weeks and 

HIV-positive breastfeeding mothers who were breast feeding until 6 months of infant’s age were 

included in the study. Those who refused to participate were excluded. 
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Data collection 

A structured interviewer administered standard questionnaire was used (15). The questionnaire 

was prepared in English and translated into the local language (Amharic) and then translated 

back into English by a different person to check the consistency. A pretest was done with 5% of 

the sample size in Tita health center which was not included in this study.  Data was collected by 

seven diploma nurses who had previous experience of data collection with PMTCT related study 

were recruited. The data collection process was closely supervised by one nurse and the principal 

investigator. The data collectors and supervisor were trained for one day on the objective, data 

collection techniques, data quality, and techniques of interview of the study. Data consistency 

and completeness were done in daily base. 

Measurement 

The dependent variable was adherence to option B+ PMTCT drugs while the independent 

variables were socio-demographic variables, service delivery, disease and its treatment and 

social support. Adherence was measured using pill count and a self-report method was taken 

from South Africa experience to measure ART adherence (8). Those mothers who did not miss 

any ARV drugs in the last four weeks prior to the interview and who answered correctly in 2 and 

more self-report questions from the four were considered to have good adherence.  

The mother was considered to have poor adherence if she did not respond correctly for one and 

above question from the four self-report measurement questions. On the other hand Poor 

adherence by pill count method; she missed more than one pill within a month/4 week/. 

If mothers adherence level in pill count and self-report methods were different (either good in 

one method or poor in another method); the adherence level was taken with that of the self-report 

method because of low recall bias in self-report measurement tool and its recommendation for 

developing countries.  

Data analysis 

The collected data were checked daily for its completeness and rechecked again by principal 

investigator before data entry. It was entered daily into EpiData 3.1 and Statistical Package for 
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Social Science (SPSS) versions 21 was used for analysis. Entered data was explored for errors 

and missing values were cleaned before analysis.  

Descriptive statistics were used to summarize the data. Multivariable logistic regression analysis 

was done to adjust for possible confounding variables. Variables that had P< 0.05 with outcome 

variable during bivariate analysis were entered into multivariate logistic regression. A P-value 

less than 0.05 or 95 % confidence interval that does not include 1.0 considered to be statistically 

significant.  

Ethical Consideration 

Ethical approval of the research proposal was obtained from the ethical review board of Addis 

Ababa University, department of nursing and midwifery. Permission was asked from the 

responsible authorities of each health facilities. Detailed explanations on the purpose of the study 

were given and verbal consent was taken from all study participants.  

Result 

A total of 191 HIV-positive pregnant and breastfeeding mothers were invited to participate in the 

study but 1(0.5%) of the mother refused to participate. The mean age of the women were 29.1 

with a standard deviation of 4.43 years. Of the total respondents, 79.5% (151) were married. 

About 49.5% (94) of mothers completed primary education (grade1-8
th

). (Table1). 

Of the total respondent, 64.2% (122) were a housewife. The proportion of respondent belonging 

to Muslim religion was 55.5% (105).  Around 78% (149) of respondent were lived in the urban 

area. About 55% (105) of women traveled more than one hour by walking on foot from their 

home to a health facility. (Table1). 

Health-related condition of the respondents  

About 88% (168) of respondents were in WHO clinical stage I and II and 42 %( 80) of mothers 

had CD4 count of below 350 cell/mm3 at admission into PMTCT B+ program. However, 22.1% 

(42) of HIV+ pregnant and lactating mothers’ CD4 count were not measured due to WHO 

recommendation to start initiate lifelong ART (option B+) irrespective of a CD4 count and 

clinical stage. (Table 2). 
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Almost all (189) reported as they got counseling about how to take option B+ drugs as 

prescribed. Ninety-seven percent (185) of respondents disclosed their HIV sero-status to others 

like male partner and family. (Table 2). 

Almost half of the respondents faced at least one challenges in testing for HIV and initiating 

lifelong option B+ treatment at the same day of HIV diagnosis (Table 2). From those challenges; 

difficulty in the decision at the same day of HIV diagnosis constituted 67 %. (Fig 1). 

Regarding the side effects of ARV drugs, 58.9 %( 112) of mothers were experienced at least one 

ARV drug side effect. Of those side effects; nausea accounts 56.2 %( 63). (Fig 2). 

Level of adherence to option B+ PMTCT drugs  

The overall level of adherence to both methods was 87.9%. From the total study participants, 

87.9% (167) had good adherence (adherent) to their option B+ drugs for PMTCT whereas 12.1 % 

(23) of mothers had poor adherence. (Table 3).  

Self-reporting  

From the self-reporting measurement tools, 96.3% of respondents answered “no” to the question 

“Many patients have troubles in taking their ARV doses as prescribed; did you missed any ARV 

doses in the last 3 days?”. For the question “Do you sometimes found it difficult to remember to 

take your medication?” 68% of mothers responded “no” (Table 3). 

With 3 days self-report questions; 92.6% of mothers took all their option B+ drugs correctly 

within 2 days prior to the interview whereas 90% of mothers took all option B+ drugs with 7-day 

self-report.  

Pill count method 

Four-pill counting method was also used for mothers who brought their ART drug container and 

for those who did not by referring their drug adherence sheet in their medical record. For those 

mothers who missed one and above TDF/3TC/EVF ARV drugs were considered as non-adherent. 

Accordingly, 22(11.6%) of women has missed one or more dose.  (Table 4) 
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The main reason for non-adherence to their option B+ drugs was forgetting to take their drugs 

77.2 %( 17) and others. (Fig 3)  

Factors associated with adherence to option B+ drugs 

Except for place of residence, no other socio-demographic variables were statistically significant 

with adherence at the bivariate level. The result of multivariate logistic regression analysis shows 

mothers who attend option B+ PMTCT service in hospitals were 60% less likely to adhere than 

those who attend in health centers (AOR 0.3 (0.11-0.8)).  HIV-positive pregnant and 

breastfeeding mothers who were lived in the rural area were 74% less likely to adhere to option 

B+ PMTCT drugs as compared to those who lived in the urban area (AOR 0.26 (0.09-0.73)). 

Those HIV-positive pregnant and breastfeeding mothers who faced challenges(difficulties) on 

the same day HIV diagnosis and initiating lifelong ART were also less likely to adhere  than 

those who did not face any challenges(AOR 0.08 (0.02-0.37)). (Table 5) 

Discussion 

The level of adherence to option B+ PMTCT drugs among HIV-positive pregnant and 

breastfeeding women was 87.9 % was similar to a study reported from Tigray region, north 

Ethiopia (87.1%) and Yirgalem Hospital, south Ethiopia (88.7%). This is because of the 

similarities of socio-demographic characteristics and the study design used. It is higher than 

adherence levels in studies done in Sobi specialist Hospital, Ilorin, Nigeria (73.3%), Dubti 

Hospital, East Ethiopia (81.1%) and Tikur Anbessa Specialized Hospital, Ethiopia (72.9%) (15, 

16, 17, 18) among the general population.  

The reason for low adherence in another study could be pregnant and breastfeeding mothers were 

not included. Mostly pregnant and breastfeeding mothers faced many challenges in addition to 

adult population faced like nausea, vomiting, care for family and their children. Another reason 

is the study design used in Dubti hospital was retrospective that has relied on secondary data (13). 

Similarly, studies were done among pregnant and lactating mothers adherence in Chongwe 

district, Zambia (82.5%), Nnewi, Nigeria (78.3%) and meta-analysis (73.5%) (16, 19, 20). The 

reason may be due to socio-demographic factors. 
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Option B+ program had its own role in the improvement of adherence due to simplified drug 

regimen /TDF/3TC/EFV/ which is taken 1 pill per day. It may contribute to high adherence as 

compared with option A or B which had more pills to be taken. 

Similarly motivation of mother to get HIV-free child may be a reason for good adherence. As 

this study shows 75% of mothers main reason for adherence was to protect their child from being 

infected with HIV. Due to this motivation, HIV-positive pregnant and breastfeeding mothers 

may have high adherence as supported by other study done in Nigeria (12). 

However, in our study, the level of adherence is slightly lower than a study conducted in Bwaila 

Hospital, Malawi (91%)(21). The discrepancy was due to the quality of data used for assessing 

the level of adherence. They used the pill count method from the electronic medical record 

system but not in our study. 

 In our study, mothers who attended in hospitals for option B+ PMTCT care were less likely 

adherent than those attended in health centers. This finding was supported by studies done in 

Zambia and Malawi (19, 22). Potential reasons could be the poor quality of PMTCT services 

provided in hospitals due to a large number of PMTCT clients. Because of this health workers 

could be busy to provide in-depth adherence counseling.  

Mothers who lived in the rural area had low adherence to option B+ PMTCT drug than those 

who lived in the urban areas. It was supported by a study done in Arba Minch General Hospital, 

Southern Ethiopia and Dubti Hospital, East Ethiopia (13, 23).  

The reason for this discrepancy was mothers who lived in the rural area travel a long distance to 

reach health facilities. In this study, about 55 % of mothers traveled for more than one hour to 

get health facility. Traveling long distance may affect adherence because mothers may get tired 

and face different social problems, as a result she may miss her appointment. Other reason may 

be mothers’ disclosure. In this study, only 26.1% mothers who lived in rural area disclosed their 

HIV status when compared with the urban resident (73.9%). Disclosure may improve adherence 

as supported by other similar studies (13, 14).  

HIV-positive pregnant and breastfeeding mothers who faced challenges in testing and initiating 

option B+ treatment at the same day of HIV diagnosis was associated with poor adherence. Even 
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though there were very few studies showing this relationship; in a study done among Malawian 

women; it described feeling pressure to initiate ART immediately at the time of HIV diagnosis 

with little or no support in decision making for their health was significantly associated with 

poor adherence (24, 25). 

In this study, the association with logical since women experiencing challenges in same day 

testing and initiating option B+ treatment are less likely to be confident in the treatment and may 

have a negative effect on good adherence. In our study, the main challenges they faced in option 

B+ program were difficulty in early decision to initiate treatment.  

In some extent this study might be affected by social desirable and recall bias; even if it was 

minimized by using different strategies like interviewing in private rooms and use of two 

different adherence measurement methods. The generalizability of our results may be limited to 

selected health facilities of south Wollo zone. Our study participants were only those mothers 

who came during the study period. 

Conclusion 

The adherence level to option B+ PMTCT drug in this study was 87.9% which is sub-optimal 

(<95% of adherence level). It was known that attending option B+ PMTCT care in health centers, 

being an urban residence and didn’t experience challenges in same day diagnosing and starting 

lifelong option B+ were found associated with good adherence to option B+. The most common 

challenges faced by the women in option B+ PMTCT program was difficulty in making a 

decision by themselves to initiate lifelong ART at the same day of HIV diagnosis.  

Identifying the challenges in option B+ adherence and planning interventions to support HIV-

positive pregnant and breastfeeding women will help to improve the long-term maternal and 

child health. Therefore collaborative efforts of zonal health department with health facility 

administrators and counselors were recommended for effective and efficient interventions to 

manage those factors affecting adherence.  Further study should be carried out by integrating 

with qualitative study design and large sample size to assess the level of adherence to option B+ 

PMTCT.  
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Frequency 

 

                                                       Challenges in Option B+                           

        *The sum of percentage is above 100             

Figure 1: shows the challenges faced by HIV+ pregnant & lactating women with regard to 

option B+ PMTCT programme in selected government health facilities of south wollo zone, 

northeast Ethiopia, 2016 (N=190)          
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Frequency 

 

Side effects ever experienced in option B+ (within a month) 

     *The sum of all percentage is above 100, others – diarrhea & bizare night dreams 

Figure 2: Shows the common option B+ drug side effect faced by the respondents in selected 

government health facilities of south wollo zone, northeast Ethiopia, 2016 (N=190) 
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Frequency 

 

       Reason for non-adherence   *others includes side effect of drugs, pill burden & lack of support 

Fig 3: The reasons for non-adherence to option B+ PMTCT drugs among HIV+ pregnant & 

lactating mothers in selected government health facilities of south wollo zone, northeast Ethiopia, 

2016 (N=190) 
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Table 1: Socio-demographic characteristics of participant northeast Ethiopia, 2016(N=190) 

Cont

inue

d  

Variables Frequency Percentage (%) 

Health  facility   

Health centers 122 64.2 

Hospitals 68 25.8 

Study participants   

Pregnant mother 94 49.5 

Breastfeeding mother 96 50.5 

Age    

≤29 105 55.3 

≥30 85 44.7 

Place of residence   

Rural 41 21.6 

Urban 149 78.4 

Religion   

Muslim 105 55.3 

Orthodox 77 40.5 

Others 8 4.2 

Marital status    

Cohabitated(single, divorced & widowed)       39 20.5 

Married 151 79.5 

Respondent’s educational level    

No formal education( can’t read & write) 42 22.1 

Grade1-8 94 49.5 

Grade 9-12     37 19.5 

Technical/vocational & above 17 8.9 

Mothers occupation   

Housewife(no job) 122 64.2 

Private employee 25 13.2 

Merchant 21 11.2 

Government employee 16 8.4 

Others 6 3 
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Continued 

  Male partner occupation(N=151)   

Government employee 41 27.2 

Merchant  38 25.2 

Daily laborer 23 15.2 

Private worker        16 10.6 

Farmer 22 14.6 

Driver 11 7.3 

Time taken to reach  health facility from home   

Far(>1hr) 105 55.3 

Near(<1hr) 85 44.7 
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Table 2: Disease and treatment related result among pregnant and lactating mothers in selected g

overnmental health facilities of south wollo zone, northeast Ethiopia (N=190) 

Characteristics Frequency Percentage (%) 

WHO clinical category at admission in option B+   

Stage  1 or 2         168 88.4 

Stage 3 or  4 22 11.6 

WHO clinical category during study period   

Treatment Stage 1  129 67.9 

Treatment Stage 2  61 32.1 

Started ART with CD4 count or clinical stage    

Yes  114 60.0 

No 76 40.0 

CD4 count at admission in option B+ program   

<350  80 42.1 

≥350 68 35.8 

Not measured during initiation of option B+ 42 22.1 

Time of initiation of option B+    

During pregnancy       100 52.6 

During breast feeding 15 7.9 

Previously started 75 39.5 

Challenges faced in same day diagnosis and 

initiating B+  

  

Yes               94 49.5 

No 96 50.5 

When knows HIV status at PMTCT enrolment   

Previously known 116 61.1 

Newly diagnosed 74 39 

Got counseling about how to take ART drugs    

Yes 189 99.5 

No 1 .5 

Number of pills taken per day (including non ARV)   

1 pill              87 45.8 

2-4 pills 103 54.2 

Experienced any ARV side effects    

Yes                   112 58.9 

No 78 41.1 

Regimen changed after side effect    

Yes 16 14.3 

No 96 85.7 
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Table 3: Describes self-report adherence measurement tools with their results in selected 

government health facilities of south wollo zone, northeast Ethiopia (N=190) 

 

Questions Yes (%) No (%) 

Do you sometimes find it difficult to remember to take your 

medication? 

60(31.6) 130(68.4) 

When you feel better, do you sometimes stop taking your medication? 10(5.3) 180(94.7 

Many patients have troubles in taking their ARV doses as prescribed; 

did you miss any ARV doses in the last 3 days? 

 

7(3.7) 

 

183(96.3) 

Sometimes if you feel worse, do you stop taking ARV drugs? 21(11.1) 169(88.9) 
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Table 4: Describes adherence of HIV+ pregnant and lactating women by using pill count method 

and 7 day recall to option B+ PMTCT drugs in selected government health facilities of south 

Wollo zone, Amhara region, northeast Ethiopia(N=190) 

Characteristics Frequency Percentage (%) 

Number of pills she missed since her last visit(within 4 weeks   

 Not missed any pills 168 88.4 

 1 and more dose missed 22 11.6 

Number of pills missed within 7 days(7 day self report)   

 0 171 90 

 1 pill 10 5.3 

 2 and more pills 9 4.7 
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Table 5: Bivariate and multivariate logistic regression analysis for factors associated with 

adherence to Option B+ PMTCT among HIV
+
 pregnant and breast feeding women in selected 

government health facilities of south Wollo zone, Amhara region, northeast Ethiopia, 2016 

Variables Adherence level COR(95%CI) AOR(95%CI) 

 Good 

(%) 

Poor 

(%) 

  

Health facility     

Health center 114(93.4) 8(6.6) 1 1 

Hospital 53(77.9) 15(22.1) 0.25(0.1, 0.6) 0.3(0.11, 0.8)* 

Age     

<29     94(89.5) 11(10.5) 1 1 

>30 73(85.9) 12(14.1) 0.712(0.29, 1.71) 0.95(0.33, 2.76) 

Place of residence     

Rural          31(75.6) 10(24.4) 0.29(0.12, 0.74) 0.26(0.09, 0.73)* 

Urban 136(91.3) 13(8.7) 1 1 

Marital status      

Cohabitated 31(79.5) 8(20.5) 1 1 

Married 136(90.1) 15(9.9) 2.34(0.912, 6.005) 1.31(0.43, 3.93) 

Educational level     

No formal education        35(83.3) 7(16.7) 1 1 

Formal education 132(89.2) 16(10.8) 1.65(0.63, 4.32) 1.63(0.47, 5.56) 

Challenges faced in same day diagnosis 

and initiating  option B+ treatment  

   

Yes 73(77.7) 21(22.3) 0.07(0.02, 0.33) 0.08(0.02, 0.37)* 

No 94(97.9) 2(2.1) 1 1 

Experienced any ARV side effect     

Yes           91(81.3) 21(18.8) 1 1 

No 76(97.4) 2(2.6) 8.769(1.20, 38.60) 3.26(0.65, 16.36) 

* p < 0.05 
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