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Background: Even though antenatal care (ANC) visits seems to be the key strategy to 
increase adherence to iron and folic acid supplements during pregnancy, the problem still 
remains unresolved. Therefore, this study planned to assess adherence to iron and folic acid 
supplements and associated factors among pregnant mothers attending ANC at Gulele sub- 
city Government Health Centers in Addis Ababa, Ethiopia, 2019.
Methods: An institution-based cross-sectional study design was conducted on 403 
pregnant women attending ANC at governmental health centers in Gulele sub city of 
Addis Ababa from May to June, 2019. The study participants were selected by 
systematic random sampling techniques, and an interviewer administered questionnaire 
was used to collect data. Descriptive statistics and logistic regression models were used 
to analyze the data. The results were considered statistically significant at p-value 
<0.05.
Results: The proportion of mother’s adherent to iron and folic acid supplements was 62.3% 
with a 95% CI of 57.5–67.0. Women who had no formal education (AOR=2.37; 95% 
CI=1.25–4.51), poor knowledge about anemia (AOR=1.97; 95% CI=1.24–3.13), developing 
any other health problem during current pregnancy (AOR=2.59; 95% CI=1.55–4.32), attend-
ing health information about iron/folic acid supplement (AOR=2.06; 95% CI=1.08–3.921 
and forgetful (AOR=2.23; 95% CI=1.40–3.56) mothers were more likely to be non-adherent 
to the supplement compared with their counterparts.
Conclusion and Recommendation: The status of maternal adherence was medium 
compared with other studies, and maternal educational status, knowledge about anemia, 
exposure to information, experiencing of health problems, and forgetfulness were associated 
with adherence behavior. This indicates that improving dissemination of information about 
the supplements and designing a reminder mechanism was needed to improve the adherence 
status of mothers to the supplement.
Keywords: adherence, iron and folic acid supplement, pregnant mother, factors, antenatal 
care, Ethiopia

Introduction
Iron deficiency anemia is a problem of both developed and developing countries 
with human health, social and economic development consequences. Globally, it is 
estimated that 41.8% of pregnant women are anemic.1,2 In low and middle income 
countries overall 42.7% of women experienced anemia during pregnancy, which is 
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associated with higher risk of low birth weight, preterm 
birth, perinatal mortality, and neonatal mortality.3

To combat the risk of anemia and neural tube defect, 
folic acid supplementation in combination with iron is one 
of the few effective public health interventions.4 Iron and 
Folate are important micronutrients required for normal 
functioning, growth, development, and immunity.5 

A study conducted in 19 African countries found that 
receiving of at least 90 iron/folic acid (IFA) supplements 
through Antenatal Care (ANC) among pregnant women 
reduces the risk of neonatal mortality by 34%.6,7

Despite WHO recommendations, the use of iron/folic 
acid supplementation is still low in many countries, espe-
cially in low resource countries.8–10 According to a 2016 
Ethiopian Demographic and Health Survey (EDHS) there 
is great variation among urban and rural residents (61% vs 
39%) on taking iron supplements.11

Even though many developing countries, including 
Ethiopia, are now implementing IFA supplementation 
through ANC programs, only a few countries have 
reported significant improvement in IFA supplementation 
and anemia control and prevention.12 Iron/folic acid sup-
plementation is affected by many factors and maternal 
poor adherence to the regimen is the main reason for the 
ineffectiveness of the strategy to decrease maternal and 
child complications due to iron/folic deficiency.13,14.

Adherence to iron/folic acid supplement refers to the 
number of times pregnant women took the supplements in 
a week. According to different studies conducted 
in Ethiopia, taking the supplement at least for 4 days in 
a week is considered as compliant/adherent. Considering 
mothers should get IFA supplements for more than 90 
days, Ethiopia has interventions and programs during 
pregnancy including Provision of IFA supplement to all 
pregnant women free of charge to prevent anemia and its 
complications. But still there is inconsistency in the IFA 
intake level due to different factors.15–17 Overall, different 
studies indicated that socioeconomic, obstetric, and medi-
cal status, different individual factors, supplement, and 
health service related factors affect adherence to the 
supplement.18–21.

According to different studies conducted in different 
parts of Ethiopia, iron/folic acid supplementation adher-
ence is a major problem and still remains unresolved.22 

Thus, since there is no previous study that has been con-
ducted in the study area with a similar purpose, this study 
planned to investigate adherence to iron/folic acid 
supplements and associated factors among ANC attending 

mothers in Gulele sub city governmental health centers in 
Addis Ababa, Ethiopia, in 2019.

Methods and Materials
Study Design and Setting
An institution-based cross-sectional study design was con-
ducted in governmental health centers found in Gulele Sub 
city, Addis Ababa, Ethiopia. Gulele sub city is one of the 
sub cities found in Addis Ababa, the capital city of 
Ethiopia to the Northern part of the city covering an area 
of 30.18 km2 with a total population of 351,694, from 
which 168,813 were males and 182,881 were females. 
A total of 10 health centers are in the sub city, in which 
656 pregnant mothers are expected to follow ANC per 
month. The study was conducted from May to June, 2019.

Study Populations and Sampling 
Procedures
The study populations were all pregnant women who 
visited the health centers found in the sub city at least 
for the second ANC visit and were supplemented with 
IFA tablets for at least 1 month. The sample size was 
determined using a single population proportion formula 
by assuming a 60.9% proportion of adherence to IFA 
supplements from a previous study,23 95% confidence 
level, and 5% margin of error. Then, the calculated 
sample size equals 366. After adding a non-response 
rate of 10%, the final sample size becomes 403. 
Generally, 10 health centers were found in Gulele sub 
city and all health centers were included inthe study. 
Based on the expected number of pregnant mothers 
attending ANC at each health center, the sample size 
was proportionally allocated. Finally, after checking the 
eligibility of the mother, individual study participants 
were selected using systematic random sampling techni-
ques (Figure 1).

Data Collection Techniques and Quality 
Control
Data was collected using an interviewer administered 
questionnaire by face-to-face interview. The questionnaire 
was first prepared in English and translated to Amharic for 
data collection. The questionnaire consists of five parts 
including demographics, Pregnancy and Obstetrics- 
related, Supplement-related, knowledge about Anemia, 
and Health system-related. Data was collected by five 
trained diploma nurses.
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Before the actual data collection, the questionnaire was 
pretested on 5% of the sample size. Data collector and 
supervisor was trained prior to actual data collection and 
the course of data collection was supervised on a daily 
basis. The collected data was reviewed and checked for 
completeness and consistency before data entry.

Measurement
Adherence to IFA Supplements
Adherence of IFA supplementation was the outcome variable 
in this study. According to WHO definition of Adherence of 

IFA supplementation, a woman who had taken IFA supple-
ments ≥90 days or 4 days per week during the pregnancy 
period were considered as adherent to the supplement.4,24 So, 
in this study, adherence was assessed by number of days the 
pregnant women took the IFA supplement in the recent week. 
If a pregnant mother took the combined iron/folic tablet at 
least for 4 days in the recent week she was considered as 
Adherent. Otherwise she was considered as non-adherent.

Knowledge About Anemia
The knowledge of anemia was assessed by ten items 
assessing the causes, consequences, and prevention 
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Figure 1 Schematic presentation of sampling procedure of adherence to iron folic for mothers attending ANC in governmental health centers in Gulele, 2019
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methods of anemia. The correct answer was labeled as 
“one” and the wrong answer was labeled as “zero.” 
Study participants answers were categorized into two 
groups based on mean value and those who scored mean 
and above were considered to have good knowledge and 
those who scored below mean were considered to have 
poor knowledge.

Knowledge of IFA Supplementation
Knowledge of IFA supplementation among respondents 
was assessed by using four items assessing the benefits 
and negative effects of the supplements. Then, the correct 
answer was labeled as “one” and the wrong answer was 
labeled as “zero.” Study participants answers were cate-
gorized into two groups based on mean value and those 
who scored mean and above were considered to have good 
knowledge and those who scored below mean were con-
sidered to have poor knowledge.

Data Processing and Analysis
Data were checked, coded, and entered into Epidata ver-
sion 3.1 and exported to SPSS version 20 for analysis. 
Descriptive statistics such as mean and standard deviation 
were calculated for continuous variables and frequency 
and percentage was used for categorical variables. Binary 
and multivariable logistic regressions were used to see the 
relationship between adherence to IFA supplementation 
and its associated factors, respectively. After candidate 
variables were selected on bivariate logistic regression at 
a p-value <0.25, they were included into multivariable 
logistic regression to identify factors associated with 
adherence to IFA supplementation at a p-value <0.05. 
Odds ratio and 95% confidence interval were used to 
declare statistical significance of the variables.

Ethical Considerations
Ethical clearance was obtained from the Institutional 
Review Board (IRB) of Jimma University. A permission 
letter was also obtained from Addis Ababa Public Health 
Research and Emergency Management control. After 
a detailed description of the study objective, informed 
consent was obtained from each respondent. During the 
informed consent obtaining time, we encountered vulner-
able participants who were pregnant and aged ≥15 years. 
So, by following the Declaration of Helsinki, we obtained 
consent from themselves after detailed explanation of all 
procedures and confirmed that they fully understood all 
procedures.25 The privacy and confidentiality of 

information given by each respondent was ensured and 
the recorded data was kept in a secured place with strict 
confidentiality. Health information was given for the study 
participants to increase their awareness and improve 
adherence levels after interview.

Results
Sociodemographics and Economic 
Characteristics of Respondents
Among the 403 study populations planned to be included 
in the study, 398 pregnant mothers actually participated in 
the study, giving a response rate of 98.76%. The mean 
(±SD) age of the respondents was 28.5 (±5.78) years. Most 
of the respondents (335; 84.2%) were married. One fourth 
(25.4%) of the mothers had no formal education, while 
only 21 (5.3%) of the husbands had no formal education. 
The majority of husbands (141; 37.2%) attended second-
ary education. More than one third of the study partici-
pants (153; 38.4%) were housewives, whereas 69 (17.3%) 
were government employed by occupation. Concerning 
monthly income in (ETB), 90 (22.6%) earn ≤1,800 ETB 
and 126 (31.7%) earn >4,500 ETB (Table 1).

Pregnancy and Obstetric Characteristics 
of Respondents
The mean number of times mothers become pregnant was 
1.8 (±1.14) and more than half of the study participants 
(207; 52.0%) were prim-gravida. The mean gestational age 
of their current pregnancy was 26.3 (±8.03) weeks and 228 
(57.3%) of the study participants were in their third trime-
ster. The majority (291; 73.1%) attended their first ANC 
visit below 16 weeks. From the total mothers interviewed, 
only seven (1.8%) and 70 (17.6%) had a history of still 
birth or abortion, respectively (Table 2).

Knowledge of Respondents About 
Anemia
From the total study participants, 19 (4.8%) were diag-
nosed with anemia and one fourth (25.4%) developed any 
other health problem during their current pregnancy. 
The majority of the study participants (263; 66.1%) 
knew of the illness called Anemia and around half of the 
women (210; 52.8%; and 198; 49.7%, respectively) know 
the cause and consequences of anemia. Overall, 198 
(49.7%) of the respondents had good knowledge about 
anemia. Around 59% (234) of the mothers perceived that 
pregnant women were most susceptible to develop anemia 
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and 254 (63.8%) thought that anemia is preventable. 
Regarding their source of information, 248 (62.3%) of 
the respondents got information from health professionals.

Respondent’s Knowledge About Iron/ 
Folic Acid Supplement
The majority of the study participants (346; 86.9%) 
knew of the drug called iron/folic acid. Among these, 
336 (84.4%) know it prevents anemia and 224 (56.3%) 
know it increases blood. Overall, 341 (85.7%) of the 
respondents had good knowledge about Iron/folic acid 
supplement. Twenty-eight percent (114) of the respondents 

had ever experienced any form of abnormal feeling/dis-
comfort after taking the supplements.

Health Facility Related Conditions
Out of the 398 study participants interviewed only 63 
(15.8%) reported failure to get adequate supplements in the 
health facility. The majority (295; 85.3%) reported that they 
got the supplement free of charge, and 49 (14.2%) bought it 
from the pharmacy. From the total respondents, 257 (64.6%) 
traveled less than 30 minutes to reach the health facility. 
The majority of the respondents (342; 85.9%) attended 
health information about the iron/folic acid supplement.

Adherence to Iron/Folic Acid 
Supplements and Reasons for 
Non-Adherence
Of the total respondents, 248 (62.3%) with a 95% 
CI=57.5–67.0 of pregnant mothers were adherent to the 
supplement and took it at least 4 days in the recent week.

The most common reasons claimed by non-adherent 
mothers (150; 37.7%) were fear of side-effects (86; 57.3%) 
and unpleasant tests of the supplement (51; 34.0%) (Figure 2).

Factors Associated with Adherence to 
Iron/Folic Acid Supplements
Different variables including sociodemographic and eco-
nomic characteristics, obstetric-related factors, knowledge 

Table 1 Sociodemographic Characteristics of Pregnant Mothers 
Attending ANC at Health Centers in Gulele Sub City, Addis 
Ababa, Ethiopia, 2019

Variables Category Frequency (%)

Age (years) 15–20 18 (4.5)
20–24 122 (30.7)

25–29 106 (26.6)

30–34 87 (21.9)
35 and above 65 (16.3)

Marital status Married 335 (84.2)
Single 37 (9.3)

Divorced 20 (5.0)
Widowed 6 (1.5)

Maternal 
educational status

No formal education 101 (25.4)
Primary (grade 1–8) 93 (23.4)

Secondary (9–12) 97 (24.4)

College and above 107 (26.9)

Husband 

educational status

Illiterate 18 (4.5)
No formal education 21 (5.3)

Primary (grade 1–8) 70 (17.6)

Secondary (9–12) 148 (37.2)
College and above 141 (35.4)

Maternal 
Occupation

Housewife 153 (38.4)
Government 

employee

69 (17.3)

Non-Government 
employee

125 (31.4)

Merchant 49 (12.3)

Others* 2 (0.5)

Monthly income 
(ETB)

≤1,800 90 (22.6)
1,801–2,700 65 (16.3)

2701–3,600 66 (16.6)

3,601–4,500 51 (12.8)
>4,500 126 (31.7)

Note: Others* (daily laborer). 
Abbreviation: ETB, Ethiopian Birr.

Table 2 Obstetric Related Factors of Pregnant Mothers 
Attending ANC at Health Centers in Gulele Sub City, Addis 
Ababa, Ethiopia, 2019

Variables Category Frequency (%)

No of pregnancies Prim-gravida (52.0)
Multi-gravida 191 (48.0)

Gestational age (GA) First trimester 35 (8.8)
Second trimester 135 (33.9)

Third trimester 228 (57.3)

No of ANC visits on the 

current pregnancy

<4 visits 331 (82.1)
≥4 visits 72 (17.9)

History of still birth Yes 7 (1.8)
No 391 (98.2)

History of abortion Yes 70 (17.6)
No 328 (82.4)

GA at first ANC 
attendance

≤16 weeks 291 (73.1)
>16 weeks 107 (26.9)

Abbreviation: ANC, Antenatal care.
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about anemia, knowledge about iron/folic acid supple-
ments, and Health facility-related factors were tested for 
their association with adherence behavior of the mother on 
bivariate logistic regression at a p-value <0.25.

On bivariate analysis, maternal educational status, 
number of pregnancies, number of ANC visits, knowledge 
about IFA supplement, knowledge about anemia, diag-
nosed to have anemia in current pregnancy, developed 
any other health problem during current pregnancy, 
attended health information about iron/folic acid supple-
ment and forgetfulness were identified as candidate 
variables for multivariable analysis.

Finally, on multivariable logistic regression, maternal 
educational status, knowledge about anemia, developing 
any other health problem during current pregnancy, attend-
ing health information about iron/folic acid supplement, 
and forgetfulness remained statistically significant factors 
associated with IFA supplement adherence at 
p-value <0.05.

Mothers who had no formal education were 2-times 
more likely (AOR=2.37; 95% CI=1.25–4.51) to be non- 
adherent to iron/folic acid supplements compared with 
participants who had college and above educational status.

Mothers who had poor knowledge about anemia were 
2-times more likely (AOR=1.97; 95% CI=1.24–3.13) to be 
non-adherent to iron/folic acid supplements compared with 
those who had good knowledge about anemia. Pregnant 
women who developed any other health problem during 
the current pregnancy had a significant association with 

non-adherence to iron/folic acid supplements (AOR=2.59; 
95% CI=1.55–4.32) compared with their counterparts. 
Mothers who attended health information about iron/folic 
acid supplement (AOR=2.06; 95% CI=1.08–3.92) and 
those who forget to take the supplement (AOR=2.23; 
95% CI=1.40–3.56) were more likely to be non-adherent 
compared with their counterparts (Table 3).

Discussion
This study was aimed to assess adherence to iron/folic acid 
supplement and associated factors among ANC attending 
mothers in Gulele sub city governmental health centers 
and found that 62.3% of pregnant mothers were adherent 
to the supplement and maternal educational status, knowl-
edge about anemia, developing any other health problem 
during the current pregnancy, attending health information 
about iron/folic acid supplement, and forgetfulness were 
factors associated with non-adherence to iron/folic acid 
supplements.

The proportion of mothers adhered to combined iron/ 
folic acid supplement tablets in this study were 62.3% 
(95% CI=57.50–67.00). This finding is comparable with 
the finding of studies conducted in south India (64.7%), 
Asella town (59.8%), and Akaki Kality; Addis Abeba 
(60.9%).15,23,26 However, it is higher when compared 
with studies conducted in Uganda, North Western Zone 
of Tigray, Ethiopia, and South East Ethiopia in which the 
proportion of participants adhered to the supplement were 
12%, 37.2%, and 18%, respectively.16,17,27 These great 
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Figure 2 Reasons for not taking iron/folic acid supplement among ANC attending mothers at health centers in Gulele sub city, Addis Ababa, Ethiopia, 2019 (n=150).
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discrepancies were due to differences in population con-
sidered for the study and the time period used for assessing 
adherence behavior.

This study found that mothers who had no formal 
education were more likely non-adherent to iron/folic 
acid supplements compared to those who attended college 

and above educational status. This finding is in line with 
a study conducted in Asella town, Ethiopia and southeast 
Ethiopia15,17 which found that better educated mothers 
were more adherent compared to those who cannot read 
and write. This might be due to the effect of educational 
status on health literacy level which affects the ability to 

Table 3 Factors Associated with Non-Adherence to Iron/Folic Acid Supplements Among ANC Attending Mothers at Health Centers 
in Gulele Sub City, Addis Ababa, Ethiopia, 2019

Adherence to IFs COR (95% CI) AOR (95% CI) p-value

No Yes

N (%) N (%)

Maternal educational status

No formal education 50 (49.5) 51 (50.5) 2.77 (1.55–4.95) 2.37 (1.25–4.51) 0.009*
Primary (grade 1–8) 38 (40.9) 55 (59.1) 1.82 (1.03–3.22) 1.62 (0.86–3.03) 0.133

Secondary (9–12) 34 (35.1) 63 (64.9) 1.42 (0.80–2.51) 1.36 (0.73–2.53) 0.332
College and above 28 (26.2) 79 (73.8) 1 1

No of pregnancies

Prim-gravida 89 (43.0) 118 (57.0) 1.61 (1.07–2.42) 1.47 (0.93–2.33) 0.098
Multi-gravida 61 (31.9) 130 (68.1) 1 1

No of ANC visits on the current pregnancy

<4 visits 132 (40.4) 195 (59.6) 1.99 (1.12–3.56) 1.80 (0.95–3.40) 0.071
≥4 visits 18 (25.4) 53 (74.6) 1 1

Knowledge about IFA supplements

Poor Knowledge 28 (49.1) 29 (50.9) 1.73 (0.99–3.05) 1.66 (0.86–3.19) 0.128
Good Knowledge 122 (35.8) 219 (64.2) 1 1

Knowledge about anemia

Poor Knowledge 86 (43.4) 112 (56.6) 1.63 (1.08–2.46) 1.97 (1.24–3.13) 0.004*
Good knowledge 64 (32.0) 136 (68.0) 1 1

Diagnosed to have anemia during current pregnancy

No 148 (39.2) 230 (60.8) 5.79 (1.32–25.32) 4.15 (0.90–19.06) 0.067
Yes 2 (10.0) 18 (90.0) 1 1

Developed any other health problem during current pregnancy

Yes 57 (56.4) 44 (43.6) 2.84 (1.79–4.52) 2.59 (1.55–4.32) <0.001*
No 93 (31.3) 204 (68.7) 1 1

Attended health information about iron/folic acid supplement

No 33 (55.9) 26 (44.1) 2.41 (1.38–4.22) 2.06 (1.08–3.92) 0.029*
Yes 117 (34.5) 222 (65.5) 1 1

Forgetfulness

Yes 74 (52.5) 67 (47.5) 2.63 (1.72–4.03) 2.23 (1.40–3.56) 0.001*
No 76 (29.6) 181 (70.4) 1 1

Notes: NB; *P-value <0.05 was statistically significant on multivariable. 
Abbreviation: IFA, Iron folic acid.
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differentiate the benefit and risks of adhering to the sup-
plement. In addition those mothers who educated more can 
have exposure to different sources of information promot-
ing benefits of adhering to the supplements.

The study participants who had poor knowledge about 
anemia were more likely non-adherent to combined iron/ 
folic acid supplements compared with those who had good 
knowledge about anemia. This finding is consistent with 
a study conducted in Hossana town, Ethiopia, and eight 
rural districts of Ethiopia which found that those who had 
no comprehensive knowledge about anemia less likely 
utilize the Iron supplement.12,18 This could be due to the 
reason that those mothers who know the causes, conse-
quences, and prevention mechanism of anemia were more 
adherent because of fear of the effects of iron deficiency 
anemia on both mothers and fetus.

Developing of any other health problems during current 
pregnancy also has a positive relationship with non- 
adherence behavior of mothers. This study finding is in line 
with a study conducted in Northern Tanzania which found 
that those mothers with any comorbidity during pregnancy 
were less adherent to combined iron/folate supplement com-
pared with their counterparts.9 This might be due to the 
reason that if mother develop any health problem, she 
might be treated for that health problem with other pills and 
the pill burden she encounters at that time may lead her to 
miss or stop the iron/folic acid supplement prescribed for her.

This study result indicates that those mothers who 
attended health information about iron/folic acid supple-
ment were more likely non-adherent to combined iron/ 
folate supplement than their counterparts. This finding is 
supported by a systematic review conducted in Ethiopia22 

and a study done in Harare; Zimbabwe.28 The possible 
explanation could be during the educational session 
mothers become knowledgeable and assured of the bene-
fits of taking the supplement by health professionals, lead-
ing to enhance the adherence behavior of mothers.

Forgetting to take the iron supplement was the other 
positively associated variable with adherence behavior. 
Similarly, forgetfulness was the commonest reason for-
warded by the mother not to comply with the 
supplements.14,26,29 This finding suggests the importance 
of family support during pregnancy to remind taking of 
their pills on time and evidence showed that mothers who 
got high support from their husbands were more likely to 
consume more IFA supplements.30

The possible limitation of this study includes the self- 
reporting mechanism used to assess adherence behavior of 

the mother, it may overestimate the proportion of adherent 
mothers due to social desirability bias. In addition, recall 
bias is also the other expected bias in this study.

Conclusion
Compared with other studies, the adherence status of the 
mother was considered as medium. Educational status, 
knowledge about anemia, exposure to information, 
experiencing of health problem, and forgetfulness were 
factors associated with adherence to the supplement. 
This finding shades light on the importance of improv-
ing dissemination of information about the supplements 
and designing a reminder mechanism to improve adher-
ence behavior.
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