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Background  
This study assessed self-reported adherence to iron-folic acid supplementation and its 
associated factors among pregnant women attending antenatal care in Tamale 
Metropolis, Northern Ghana. 

Methods  
This was a health facility-based cross-sectional design. A total of 389 pregnant women 
attending antenatal care (ANC) were consented and recruited to participate in the study, 
using systematic sampling. Data were collected using a questionnaire on 
socio-demographic characteristics, obstetric factors, iron-folic acid (IFA) supplements, 
and adherence (self-reported). Respondents who consumed ≥70% (5/7 per week) of IFA 
tablets were considered to be adherent and vice-versa. Logistic regression models were 
used to determine factors associated with IFA adherence. 

Results  
IFA adherence was 41% among the respondents. Using multivariate logistic regression, 
secondary education [AOR=1.37, (95% CI= 1.18-1.82)], having ≥4 ANC visits [AOR=1.44, 
(95% CI= 1.28-1.67)], urban residence [AOR=1.59, (95% CI= 1.36-1.97)] and receiving IFA 
supplements at a health facility [AOR=1.98, (95% CI=1.02-3.83)] were associated with 
higher IFA adherence. 

Conclusion  
Iron-folic acid adherence was low (41%). Education, residence, ANC visits and supply of 
IFA supplements at the health facility attended were associated with IFA adherence. 
Barriers to IFA adherence were mainly forgetfulness, unavailability of IFA, and perceived 
side effects. 

INTRODUCTION

Despite decades of public health interventions, anaemia 
in pregnancy remains a major health problem worldwide, 
affecting about 41% of pregnant women and accounting 
for 20% of the maternal mortality burden in sub-Saharan 
Africa (SSA) (Gupta and Gadipudi 2018; McLean et al. 
2009). An estimated 50% or more of anaemia cases in preg
nant women are attributable to iron deficiency, with folate 
or vitamin B12 deficiency, infections like malaria and hu
man immune deficiency Virus (HIV), and certain inherited 
disorders such as sickle cell disease and thalassaemias, ac

counting for the remaining cases (Gupta and Gadipudi 
2018). Pregnant women are at greater risk of iron deficiency 
anaemia (IDA) due to increasing nutrient demands during 
pregnancy which may be difficult to meet through dietary 
means. In Ghana, 42% of women of reproductive age (15-49 
years) and 45% of pregnant women are anaemic (Ghana 
Statistical Service 2015). 
Iron deficiency anaemia contributes to a range of neg

ative effects on maternal and child health; increased risk 
for perinatal morbidity and mortality, low birth weight, 
preterm delivery, and low Activity, Pulse, Grimace, Appear
ance and Respiration (APGAR) scores (Allen 2000). Addi
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tionally, the effect of IDA on poor mental development 
in infants and young children has been well-documented 
(Chang et al. 2013). Folic acid deficiency during conception 
and early pregnancy increases the risks for preterm de
livery, infant low birth weight, neural tube defects, and 
foetal growth retardation, among others (Scholl and John
son 2000; Sengpiel et al. 2014). 
The utilization of iron-folic acid supplementation re

mains low in many developing countries, despite its ef
fectiveness (Yakoob and Bhutta 2011) and WHO’s recom
mendation of daily oral iron-folic acid (IFA) consumption 
among pregnant women in most low-income settings (Ab
dullahi et al. 2014; WHO 2012). Yet IFA supplementation 
adherence is key in preventing and controlling anaemia and 
neural tube defects (Guterres 2007). 
WHO recommends giving all pregnant women 30- 60 

mg elemental iron and 0.4 mg of folic acid daily for six 
months. In some anaemia endemic settings, an additional 
three months are recommended (Anlaakuu and Anto 2017; 
WHO 2016). A pregnant woman who reports that she con
sumed ≥70% (5/7) of the combined IFA tablets or 5/7 of the 
separate iron and folic acid tablets supplied in the preced
ing week is commonly described as being adherent (Arega 
Sadore, Abebe Gebretsadik, and Aman Hussen 2015). 
Although anaemia among pregnant women was 59% 

nearly a decade ago (Project 2014), consumption of the 
ideal number of IFA supplements was found to be low 
(21%), particularly in the Northern Region, Ghana. Thus, 
the Ghana National Nutrition Policy highlights the need for 
IFA supplementation during pregnancy and within six (6) 
weeks postpartum (Ghana Ministry of Health 2017). Non-
adherence was one of the main causes of national iron 
supplementation failure at the time (Ghana Statistical Ser
vice 2015), so it was recommended that identifying, and 
addressing gaps including health workers’ practices, IFA 
availability management and modifying individuals’ behav
iour were called for (Project 2014). However, few studies 
have been conducted on IFA supplementation adherence 
in Northern Ghana in the past decade. Thus, this study 
assessed self-reported adherence with iron-folic acid sup
plementation and its associated factors among pregnant 
women attending antenatal care at Tamale Central Hospi
tal, Northern Ghana. 

METHODS 
STUDY SETTING AND DESIGN 

A health facility-based cross-sectional study was conducted 
in the Northern Regional capital of Tamale, Ghana at 
Tamale Central Hospital. Data were collected from October 
- November 2019. The Tamale Central Hospital is one of the 
three (3) main referral hospitals in the Northern Region. It 
serves people from the local community and referrals from 
other parts of the Northern zone of Ghana. Comprehen
sive health services and nutrition programs are provided 
in this hospital including maternal health services. Health 
providers at antenatal care administer full range of ANC 
services including IFA supplementation to pregnant women 
who visit the facility. 

STUDY POPULATION AND SAMPLING 

The study population was pregnant women who visited 
Tamale Central Hospital for routine ANC services for at 
least a second ANC and had either received IFA supplemen
tation or purchased IFA tablets for at least a month before 
the interview date. Additionally, they had to meet the fol
lowing criteria: they were not severely ill, had their mater
nal health record book available, and agree to share their 
personal and health-related information with the study 
team. The interviews were administered immediately be
fore women received ANC services. Eligible study respon
dents were selected using systematic sampling. The study 
team estimated the number of ANC service users for the 
previous two consecutive months, which was 1218. The 
study population was divided by the desired sample size of 
389 (see below), resulting in a sampling interval of 3. On 
each day of ANC session, the first respondent was selected 
from the first four (4) pregnant women using a simple ran
dom sampling technique. Then on the same day, every third 
pregnant woman among the eligible respondents was in
vited for consent and enrolment. 

SAMPLE SIZE DETERMINATION 

The sample size was determined based on a similar previ
ous study (Sajith et al. 2016), which estimated the preva
lence of IFA supplementation adherence to be 64%, using 
Cochran’s (1999) formula (n=Z2pq/e2) (Robb 1963). The n 
is the minimum sample score for a normal distribution 
(z=1.96) for a 95% confidence interval, p is the prevalence 
of IFA supplementation adherence (64%), q= (1-p) is the 
proportion of non-adherence and e is the margin of error 
(e=0.05). After adjusting for an estimated 10% non-re
sponse, a total sample size of 389 was determined. 

DATA COLLECTION AND QUALITY CONTROL 
PROCEDURES 

A structured, paper-based, interviewer-administered ques
tionnaire was developed by reviewing different existing lit
erature. It consisted of 32 close-ended questions catego
rized into; socio-demographic characteristics (6), obstetric 
characteristics (5), knowledge of anaemia (9), knowledge 
and supply of IFA tablets (8) and IFA supplementation ad
herence (4). The data collectors included one staff midwife 
and two final year Bachelor of Science students in Commu
nity Nutrition, University for Development Studies, Tamale. 
All data collectors had previous experience in data collec
tion on maternal and child health as well as nutrition-re
lated indicators. They were trained over two days on the 
study, covering all study methods, objectives, question
naire, and interviewing skills. The research team pretested 
the questionnaire and interviewing skills at the Tamale 
West Hospital, Ghana. The research team identified minor 
errors and made relevant modifications to the question
naire. All administered questionnaires were regularly 
checked to determine the completeness and consistency of 
responses. Pill count was conducted for those who brought 
their IFA tablets to the ANC clinic to validate their self-re
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ports on the number of IFA tablets consumed in the preced
ing one week. However, pill count was not used in the esti
mation of IFA supplementation adherence in this study. 

DATA ANALYSIS 

Our dependent variable was IFA supplementation adher
ence. This was determined using the self-reported number 
of IFA tablets consumed during the preceding week (7 
days). Pregnant women who consumed ≥70% (5/7 tablets) 
of the recommended dose of IFA tablets in the preceding 7 
days were considered to be adherent (Arega Sadore, Abebe 
Gebretsadik, and Aman Hussen 2015). The independent 
variables were socio-demographic characteristics (age, ed
ucation status, marital status, residence, occupation, and 
religion of pregnant woman), obstetric and health-related 
characteristics (gravidity, parity, gestational age during the 
interview, gestational age at first ANC visit and number of 
ANC visits), knowledge of anaemia, and knowledge of IFA 
supplementation and supply. The knowledge on anaemia 
was determined by summing up all the correct (“yes” or 
“no”) responses for heard of anaemia and currently 
anaemic/history of anaemia and 24 Likert scale items (4 
each on causes, signs, and symptoms, prevention and com
plications of anaemia, foods rich in iron and foods that pre
vent the absorption of iron). Similarly, knowledge and sup
ply of IFA supplements was assessed by summing up all 
the correct ( “yes” or “no”) responses for heard of IFA sup
plementation, received information on IFA, supplied with 
IFA supplementation, expectant mother to take IFA supple
mentation as soon as pregnancy is confirmed and through
out pregnancy, IFA supplementation in pregnancy prevents 
anaemia and IFA supplementation during pregnancy pre
vents birth defects and four (4) Likert scale item on the type 
of information received on IFA supplementation. 
Data were entered, cleaned, and analysed using the sta

tistical package for social sciences (SPSS) version 21.0 (win
dows version) by an experienced graduate nurse. The find
ings were presented using tables, frequencies, and 
percentages. Binary logistic regression analyses were per
formed to identify factors associated with IFA supplemen
tation adherence for each independent variable and crude 
odds ratio with 95% confidence intervals were obtained. 
Subsequently, multivariable logistic regression analysis was 
performed to determine predictors of IFA supplementation 
adherence among pregnant women. The model included in
dependent variables that showed a significant association 
with the dependent variable in the binary logistic regres
sion. Hosmer and Lemeshow’s goodness-of-fit test was 
used to check the appropriateness of the data for multiple 
logistic regression. 

ETHICAL ISSUES 

The study team informed the pregnant women that the an
swers are purposely for the research. They were also as
sured that all ANC services will still be provided if they 
chose not to participate in the study. This was to ensure 
that the pregnant women freely and voluntarily consented, 
enrolled and participated without fear of not being at

tended to properly. The current study was part of a larger 
survey in Northern Region, Ghana. Approval for the study 
was obtained from the Navrongo Health Research Centre 
Institutional Review Board (ID: NHRCIRB356). 
Permission to conduct this study was also sought from 

the Northern Regional Health Directorate of the Ghana 
Health Service (GHS), and the Tamale Central Hospital, as 
well as the head of the ANC Clinic. Participation in this 
study was purely voluntary. The respondents were informed 
that they can withdraw at any time without losing any ben
efits. Consent was obtained from each respondent before 
the interview was conducted. The respondents below 18 
years of age were included only if they provided informed 
consent and assent and people adults who accompanied 
them provided informed consent on their behalf. Pregnant 
women below 18 years without accompanying adults were 
excluded. The data collection tool was anonymised. 

RESULTS 
SOCIO-DEMOGRAPHIC CHARACTERISTICS OF 
RESPONDENTS 

Out of an initial sample size of 389, 99% (384) participated 
in the study. Of this number, 75% were between 19 and 
29 years of age. Further characteristics of the sample are 
shown in Table 1. 

OBSTETRIC AND HEALTHCARE-RELATED 
CHARACTERISTICS OF STUDY RESPONDENTS 

53% of the respondents were primigravida. At the time of 
the study, 37% were in their 1st trimester of gestation, and 
about three-quarters (73%) started ANC visit during 1st 
trimester of pregnancy. Other obstetric characteristics are 
recorded in Table 2. Regarding knowledge of the respon
dents, about 73% of respondents of the pregnant women 
knew about anaemia, 81% knew about IFA supplementa
tion, and 78% had received IFA supplementation informa
tion at ANC (Table 2). 

IFA SUPPLEMENTATION ADHERENCE OF STUDY 
RESPONDENTS 

IFA supplementation adherence was determined by the 
self-reported number of iron-folic acid tablets that were 
provided to and taken by sample women. Only 157 (41%) 
consumed ≥70% (≥5/7 tablets per week) of the recom
mended doses of IFA supplements. 
As shown in Figure 1, several reasons accounted for non-

adherence; more than half (56%) of the underlying reasons 
were forgetfulness (33%) and unavailability of IFA supple
ments at the health facility (23%). 

FACTORS ASSOCIATED WITH IFA SUPPLEMENTATION 
ADHERENCE AMONG PREGNANT WOMEN 

In a bivariate logistic regression model, four (4) factors 
were found to be significantly associated with IFA sup
plementation adherence. The odds of IFA adherence were 
higher among those with secondary education [COR=3.5, 
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Table 1. Sociodemographic characteristics of pregnant     
women receiving ANC services at Central Hospital        
(n=384)  

Variables Frequency (%) 

Age in years 

≤18 2(0.5) 

19-29 289(75.3) 

≥30 93(24.2) 

Educational status 

None 58(15.1) 

Primary 68(17.7) 

Secondary 143(37.2) 

Tertiary 115(29.9) 

Marital status 

Married 339(88.3) 

Not married 45(11.7) 

Residence 

Rural 129(33.6) 

Urban 255(66.4) 

Employment status 

Unemployed 85(22.1) 

Housewife 71(18.5) 

Government employee 81(21.1) 

Trader 114(29.7) 

Others 33(8.6) 

Religion 

Muslim 299(77.9) 

Christian 80(20.8) 

Traditionalist 5(1.3) 

Others=farmer, daily labourer 

(95% CI= 1.53-8.03)] compared to women with no formal 
education. Similarly, the odds of IFA adherence were higher 
among pregnant women with urban residence [COR=1.58, 
(95% CI= 1.03-2.92)]. The odds of IFA supplementation ad
herence were nearly double among pregnant women who 
had ≥4 ANC visits [COR=1.85, (95% CI= 1.08-3.17)]. Fur
thermore, pregnant women who received IFA tablets during 
ANC visit at the health facility had lower odds of adherence 
[COR=0.47, (95% CI= 0.23-0.98)] compared to respondents 
who purchased their IFA supplements (p<0.05 in each case; 
see Table 3). 
Respondent’s marital status, occupation, gravidity, ges

tation age (weeks) at first ANC visit, gestation age during 
the interview, knowledge of anaemia, knowledge of IFA 
supplementation and received IFA information during ANC 
were not significantly associated with IFA adherence. 
As shown in Table 4, in a multivariate logistic regression 

model using Hosmer and Lemeshow’s goodness-of-fit, 
pregnant women who had secondary education had higher 
odds [AOR=1.37, (95% CI= 1.18-1.82)] of being IFA supple
ment adherent compared to no formal education. However, 
those who had urban residence had lower odds [AOR=0.59, 

Table 2. Obstetric and healthcare service-related     
factors of pregnant women (n=384)      

Variables Frequency 
(%) 

Gravidity 

Primigravida 204(53.1) 

Multigravida 179(46.9) 

Gestation during interview 

1st trimester (<13 weeks) 143(37.2) 

2nd trimester (13-27 weeks) 135(35.2) 

3rd trimester (≥28 weeks) 106(27.6) 

Gestation at 1st ANC visit 

1st trimester (<13 weeks) 285(74.2) 

2nd trimester (13-27 weeks) 66(17.2) 

3rd trimester (≥28 weeks) 33(8.6) 

Number of ANC visits 

<4 232(60.9) 

4+ 150(39.1) 

Knowledge of anaemia 281(73.2) 

Knowledge of IFA supplementation 311(81.0) 

Received IFA supplementation information 
at ANC 

299 (77.9) 

Received IFA supplements at ANC visit (s) 303(78.9) 

(95% CI= 0.36-0.97)] of being IFA supplement adherent. 
Those with ≥4 ANC visits had higher odds [AOR=1.44, (95% 
CI= 1.28-1.67)] of being IFA supplement adherent. And re
spondents who received IFA supplements during ANC visits 
at the health facility had higher odds [AOR=1.98, (95% CI = 
1.02-3.83)] of being adherent. 

DISCUSSION 

This study assessed self-reported adherence with iron-folic 
acid (IFA) supplementation and its associated factors 
among pregnant women attending antenatal care at Tamale 
Central Hospital in Northern Ghana. Out of the 384 re
spondents, less than half (41%) self-reported adherence. 
This finding is similar to studies on self-reported consump
tion of IFA in other countries such as Eritrea (33%, Kamau, 
Mirie, and Kimani 2018), and Ethiopia (44%, Digssie et 
al., 2017). According to the 2014 Ghana Demographic and 
Health Survey report, 59% of pregnant women were IFA 
supplement adherent (Ghana Statistical Service 2015). 
Many factors have repeatedly been shown to hamper 

adherence with the IFA supplementation. In the present 
study, the primary reasons for non-adherence among preg
nant women who missed doses of the iron-folate supple
ment were forgetfulness (33%), unavailability of IFA in the 
health facility (23%), fear of side effects (18%), unaware
ness of IFA importance (12%), fear of big foetus (9%) and 
fear of side-effects (5%). This is consistent with research 
findings elsewhere which reported that forgetfulness 
(30.5%), and the occurrence of side effects (35%) (Tarekegn 
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Figure 1. Reasons for IFA non-adherence among pregnant women in Tamale Central Hospital, Ghana             

et al. 2019), as well as fear of foetal size increase (30.1%; 
Kassa et al. 2019) were the underlying reasons why preg
nant women missed doses of the IFA supplements. 
The present study revealed that maternal education was 

an independent predictor of adherence with iron-folate 
supplementation. Expectant mothers with secondary edu
cation had higher odds of being IFA supplement adherent 
[AOR=1.37, (95% CI= 1.18-1.82)] than those with no educa
tion. A recent study in Ethiopia also found that formal ed
ucation increased the likelihood of IFA adherence among 
pregnant women (Beressa et al. 2022). Similarly, findings 
from western Iran (Siabani et al. 2018) and Northeast 
Ethiopia (Boti et al. 2018) reported that attaining secondary 
school and above education increased the likelihood of IFA 
supplement adherence. 
Pregnant women who were resident in urban areas had 

higher odds of IFA adherence [AOR=0.59, (95% CI= 
0.36-0.97)] areas, consistent with other findings in Ghana 
(Ghana Statistical Service 2015), Ethiopia (Gebre 2015), and 
Nigeria (Onyeneho et al. 2016). Usually, urban dwellers 
have access to more information and educational materials, 
which may influence their IFA consumption habits. Addi
tionally, in urban settings there is easier access to IFA sup
plements in health facilities and the open market, unlikely 
rural populations, especially populations who travel long 
distances to access antenatal services. 
The number of ANC visits during pregnancy also pre

dicted adherence to IFA supplementation; pregnant women 
who made ≥ 4ANC visits had higher odds of adherence 
[AOR=1.44, (95% CI= 1.28-1.67)]. The same findings have 
been reported in Kenya (Kamau, Mirie, and Kimani 2018), 
Ethiopia (Kiwanuka et al. 2017), and Uganda (Tarekegn et 
al. 2019). The ANC remains the primary channel for the de

livery of IFA and the reinforcement of key messages that 
enhance adherence. 
The supply of IFA at the ANC is associated with its ad

herence among pregnant women. Pregnant women who re
ceived free IFA at the ANC had higher odds of adherence 
[AOR=1.98, (95% CI = 1.02-3.83)]. Our finding is similar to 
those of (Seck and Jackson 2008) who reported that IFA 
adherence was significantly higher in expectant mothers 
who received free IFA tablets in a health facility than those 
who merely received a prescription (86% vs 48%; p<0.0001). 
This may be due to economic factors as some women may 
find it economically burdensome to purchase iron-folic acid 
tablets from the open market. 

STRENGTHS AND LIMITATIONS OF THE STUDY 

A major strength of this study is that, to the best of our 
knowledge, it is the first to assess IFA supplementation ad
herence and associated factors in the setting of Northern 
Ghana. The study also used less expensive and simple data 
collection methods. Nevertheless, the research team used 
well-trained data collectors and checked completed inter
views regularly to determine consistency as well as to elim
inate errors. 
However, the findings of this study should be interpreted 

in the light of the following limitations. First, it was con
ducted using self-reported data from respondents, making 
it prone to social desirability and, to a small extent, recall 
biases. Secondly, the study failed to use gold-standard 
methods for assessing adherence through pill count (Kassa 
et al. 2019; Tarekegn et al. 2019), stool examination (Young 
et al. 2000) and biochemical methods (Hartman-Craven et 
al. 2009). Finally, with our study design it is difficult to es

Self-reported adherence to iron-folic acid supplementation and its associated factors among pregnant women attending...

World Nutrition 46

https://worldnutrition.scholasticahq.com/article/81030-self-reported-adherence-to-iron-folic-acid-supplementation-and-its-associated-factors-among-pregnant-women-attending-antenatal-care-in-tamale-metropol/attachment/166990.png?auth_token=pVDncSn5Rhbk1LyaCwXz


Table 3. Bivariate regression between IFA adherence and sociodemographic and maternal health factors            

Sociodemographic Adherence Non-adherence 

N =158 N=226 COR (95%CI) P-value 

Educational status 0.023a 

None 12(7.6) 46(20.4) 1.00 

Primary 22(13.9) 46(20.4) 1.88(0.75-4.71) 0.179 

Secondary 69(43.7) 74(32.7) 3.5(1.53-8.03) 0.003a 

Tertiary 55(34.8) 60(26.5) 2.33(0.92-5.87) 0.074 

Marital status 0.098 

Married 145(91.8) 194(85.8) 1.00 

Not married 13(8.2) 32(14.2) 0.51(0.23-1.13) 0.960 

Residence 0.044a 

Rural 41(25.9) 88(38.9) 1.00 

Urban 117(74.1) 138(61.1) 1.58(1.03-2.92) 0.044a 

Occupation 0.317 

Unemployed 31(19.6) 54(23.9) 1.00 

Housewife 22(13.9) 49(21.7) 0.68(0.28-1.33) 0.216 

Government employee 40(25.3) 41(18.1) 1.03(0.48-2.22) 0.943 

Trader 50(31.6) 64(28.3) 1.16(0.59-2.29) 0.672 

Othersb 15(9.5) 18(8.0) 1.68(0.64-4.40) 0.293 

Gravidity 0.916 

Primigravida 83(52.5) 121(53.5) 1.00 

Multigravida 75(47.5) 105(46.5) 0.97(0.51-1.84) 0.916 

Gestation during interview 0.530 

1s trimester (<13 weeks) 45(28.5) 98(43.4) 1.00 

2nd trimester (13-27 weeks) 62(39.2) 73(32.3) 1.39(0.78-2.49) 0.263 

3rd trimester (≥28 weeks) 51(32.3) 55(24.3) 1.28(0.64-2.59) 0.484 

Gestation at first ANC visit 0.341 

1st trimester (<13 weeks) 119(75.3) 166(73.5) 1.00 

2nd trimester (13-27 weeks) 28(17.7) 38(16.8) 1.34(0.68-2.62) 0.401 

3rd trimester (≥28 weeks) 11(7.0) 22(9.7) 0.61(0.24-1.59) 0.314 

Number of ANC visits 0.026a 

<4 75(47.5) 159(70.4) 1.00 

4+ 83(52.5) 67(29.6) 1.85(1.08-3.17) 0.025a 

Knowledge of anaemia 0.237 

No 29(18.4) 74(32.7) 1.00 

Yes 129(81.6) 152(67.3) 1.40(0.78-2.51) 0.266 

Knowledge of IFA supplementation 0.449 

No 14(8.9) 59(26.1) 1.00 

Yes 144(91.1) 167(73.9) 1.52(0.52-4.45) 0.449 

Receiving information on IFA supplementation at ANC 0.289 

No 17(10.8) 68(30.1) 1.00 

Yes 141(89.2) 158(69.9) 1.73(0.63-4.74) 0.289 

Receiving IFA supplements at ANC 0.045a 

No 15(9.5) 65(28.9) 1.00 

Yes 143(90.5) 160(71.1) 0.47(0.23-0.98) 0.044a 

aP<0.05 
bOthers= daily labourer or farmer 

Self-reported adherence to iron-folic acid supplementation and its associated factors among pregnant women attending...

World Nutrition 47



Table 4. Multivariate regression between IFA adherence and selected sociodemographic and maternal health            
factors  

Variables Non-adherence Adherence 

N=226 N=158 AOR (95% CI) P-value 

Educational status <0.001* 

None 46(20.4) 12(7.6) 1.00 

Primary 46(20.4) 22(13.9) 0.74(0.37-1.44) 0.371 

Secondary 74(32.7) 69(43.7) 1.37(1.18-1.82) 0.013* 

Tertiary 60(26.5) 55(34.8) 1.22(0.72-2.06) 0.468 

Residence 0.036* 

Rural 88(38.9) 41(25.9) 1.00 

Urban 138(61.1) 117(74.1) 1.59(1.36-1.97) 0.036* 

Number of ANC visits <0.001* 

<4 159(70.4) 75(47.5) 1.00 

4+ 67(29.6) 83(52.5) 1.44(1.28-1.67) <0.001 

Receive IFA supplement at ANC <0.001* 

No 65(28.9) 15(9.5) 1.00 

Yes 160(71.1) 143(90.5) 1.98(1.02-3.83) <0.001* 

*P<0.05 

tablish causality between exposures and outcome (IFA con
sumption). 

CONCLUSION 

We found that iron-folic acid adherence was low (41%) 
among pregnant women receiving ANC services at Tamale 
Central Hospital. We found maternal education, residence, 
ANC visits, and source of IFA supplements were associated 
with adherence. Thus, stakeholders should ensure that IFA 
supplements are regularly available at the health facility. 
Healthcare providers should reinforce the benefits of IFA 
supplements and monitor their consumption during ANC 
and home visits. 

ABBREVIATIONS 

ANC: Antenatal Care, AOR: adjusted Odds Ratio, APGAR: 
Activity, Pulse, Grimace, Appearance and Respiration, COR: 
crude Odds Ratio, GHS: Ghana Health Service, IDA: Iron 
Deficiency Anaemia, IFA: Iron-Folic-Acid, NHRC-RB: 
Navrongo, Health Research Centre Institutional Review 
Board, WHO: World Health Organization. 

ACKNOWLEDGEMENTS 

We would like to thank the study participants for their an
swers and data collectors for their sense of dedication and 
commitment. 

AUTHORS’ CONTRIBUTIONS 

Conceptualization: Matthew Y. Konlan, Martin N. Adokiya. 
Data curation: Matthew Y. Konlan, Hilarius A. K. Abiwu, 
Martin N. Adokiya. Formal Analysis: Matthew Y. Konlan. 
Writing – original draft: Matthew Y. Konlan. Methodology: 
Matthew Y. Konlan, Martin N. Adokiya. Writing – review & 
editing: Hilarius A. K. Abiwu, Martin N. Adokiya. 

FUNDING 

This study did not receive any funding from the commer
cial, private, or public sectors. 

COMPETING INTERESTS 

The authors have no conflicts of interest to declare. 

Submitted: March 03, 2023 BRT, Accepted: June 14, 2023 BRT 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License 

(CCBY-4.0). View this license’s legal deed at http://creativecommons.org/licenses/by/4.0 and legal code at http://creativecom

mons.org/licenses/by/4.0/legalcode for more information. 

Self-reported adherence to iron-folic acid supplementation and its associated factors among pregnant women attending...

World Nutrition 48



REFERENCES 

Abdullahi, Hala, Gasim I. Gasim, Ahmed Saeed, 
Abdulmutalab M. Imam, and Ishag Adam. 2014. 
“Antenatal Iron and Folic Acid Supplementation Use 
by Pregnant Women in Khartoum, Sudan.” BMC 
Research Notes 7 (1): 2012–15. https://doi.org/10.118
6/1756-0500-7-498. 

Allen, Lindsay H. 2000. “Anemia and Iron Deficiency: 
Effects on Pregnancy Outcome.” The American Journal 
of Clinical Nutrition 71 (5): 1280S-1284S. https://doi.o
rg/10.1093/ajcn/71.5.1280s. 

Anlaakuu, Peter, and Francis Anto. 2017. “Anaemia in 
Pregnancy and Associated Factors: A Cross Sectional 
Study of Antenatal Attendants at the Sunyani 
Municipal Hospital, Ghana.” BMC Research Notes 10 
(1): 402. https://doi.org/10.1186/s13104-017-2742-2. 

Arega Sadore, Abinet, Lakew Abebe Gebretsadik, and 
Mamusha Aman Hussen. 2015. “Compliance with 
Iron-Folate Supplement and Associated Factors 
among Antenatal Care Attendant Mothers in Misha 
District, South Ethiopia: Community Based Cross-
Sectional Study.” Journal of Environmental and Public 
Health 2015: 1–7. https://doi.org/10.1155/2015/78197
3. 

Beressa, Girma, Bikila Lencha, Tafese Bosha, and 
Gudina Egata. 2022. “Utilization and Compliance 
with Iron Supplementation and Predictors among 
Pregnant Women in Southeast Ethiopia.” Scientific 
Reports 12 (1): 16253. https://doi.org/10.1038/s4159
8-022-20614-9. 

Boti, Negussie, Tezera Bekele, Wanzahun Godana, 
Eskeziyaw Getahun, Feleke Gebremeskel, Behailu 
Tsegaye, and Bilcha Oumer. 2018. “Adherence to 
Iron-Folate Supplementation and Associated Factors 
among Pastoralist’s Pregnant Women in Burji 
Districts, Segen Area People’s Zone, Southern 
Ethiopia: Community-Based Cross-Sectional Study.” 
International Journal of Reproductive Medicine 2018 
(December): 1–8. https://doi.org/10.1155/2018/23653
62. 

Chang, Suying, Lingxia Zeng, Inge D. Brouwer, Frans J. 
Kok, and Hong Yan. 2013. “Effect of Iron Deficiency 
Anemia in Pregnancy on Child Mental Development 
in Rural China.” Pediatrics 131 (3): e755–63. https://d
oi.org/10.1542/peds.2011-3513. 

Gebre, Abel. 2015. “Assessment of Factors Associated 
with Adherence to Iron-Folic Acid Supplementation 
Among Urban and Rural Pregnant Women in North 
Western Zone of Tigray, Ethiopia: Comparative 
Study.” International Journal of Nutrition and Food 
Sciences 4 (2): 161. https://doi.org/10.11648/j.ijnfs.20
150402.16. 

Ghana Statistical Service. 2015. Ghana Demographic 
Health Survey. Ghana Stat Serv.530. 

Gupta, Avantika, and Avanthi Gadipudi. 2018. “Iron 
Deficiency Anaemia in Pregnancy: Developed Versus 
Developing Countries.” EMJ Hematology 6 (1): 101–9. 
https://doi.org/10.33590/emjhematol/10314911. 

Guterres, A. 2007. “Handbook for Emergencies Third 
Edition UNHCR Handbook for Emergencies United 
Nations High Commissioner for Refugees.” 2007. http
s://www.ifrc.org/PageFiles/95884/D.01.03.%20Handb
ook%20for%20Emergencies_UNHCR.pdf. 

Hartman-Craven, Brenda, Anna Christofides, Deborah L 
O’Connor, and Stanley Zlotkin. 2009. “Relative 
Bioavailability of Iron and Folic Acid from a New 
Powdered Supplement Compared to a Traditional 
Tablet in Pregnant Women.” BMC Pregnancy and 
Childbirth 9 (1): 9–33. https://doi.org/10.1186/1471-2
393-9-33. 

Kamau, Mary Wanjira, Waithira Mirie, and Samuel 
Kimani. 2018. “Compliance with Iron and Folic Acid 
Supplementation (IFAS) and Associated Factors 
among Pregnant Women: Results from a Cross-
Sectional Study in Kiambu County, Kenya.” BMC 
Public Health 18 (1): 1–10. https://doi.org/10.1186/s1
2889-018-5437-2. 

Kassa, Zemenu Yohannes, Tegibelu Awraris, Alemneh 
Kabeta Daba, and Zelalem Tenaw. 2019. “Compliance 
with Iron Folic Acid and Associated Factors among 
Pregnant Women through Pill Count in Hawassa City, 
South Ethiopia: A Community Based Cross-Sectional 
Study.” Reproductive Health 16 (1): 10–17. https://do
i.org/10.1186/s12978-019-0679-8. 

Kiwanuka, Tusuubira S., Sam Ononge, Paul Kiondo, and 
Fatuma Namusoke. 2017. “Adherence to Iron 
Supplements among Women Receiving Antenatal 
Care at Mulago National Referral Hospital, Uganda-
Cross-Sectional Study.” BMC Research Notes 10 (1): 
1–6. https://doi.org/10.1186/s13104-017-2834-z. 

McLean, Erin, Mary Cogswell, Ines Egli, Daniel Wojdyla, 
and Bruno de Benoist. 2009. “Worldwide Prevalence 
of Anaemia, WHO Vitamin and Mineral Nutrition 
Information System, 1993–2005.” Public Health 
Nutrition 12 (04): 444–54. https://doi.org/10.1017/s13
68980008002401. 

Ministry of Health. 2017. “National Nutrition Policy for 
Ghana,” no. March 2013: 43. 

Onyeneho, Nkechi G., Ngozi I. Aronu, Ngozi Chukwu, 
Uju Patricia Agbawodikeizu, Malgorzata Chalupowski, 
and S. V. Subramanian. 2016. “Factors Associated 
with Compliance to Recommended Micronutrients 
Uptake for Prevention of Anemia during Pregnancy in 
Urban, Peri-Urban, and Rural Communities in 
Southeast Nigeria.” Journal of Health, Population and 
Nutrition 35 (1): 1–17. https://doi.org/10.1186/s4104
3-016-0068-7. 

Project, S. 2014. “Spring Nutrition Technical Brief a 
Rapid Initial Assessment of the Distribution and 
Consumption of Iron – Folic Acid Tablets Through 
Antenatal Care in Ethiopia.” 

Robb, R. A. 1963. “W. G. Cochran, Sampling Techniques 
(John Wiley & Sons, 2nd Edition, 1963), Ix+413 Pp., 
72s.” Proceedings of the Edinburgh Mathematical 
Society 13 (4): 342–43. https://doi.org/10.1017/s00130
91500025724. 

Self-reported adherence to iron-folic acid supplementation and its associated factors among pregnant women attending...

World Nutrition 49

https://doi.org/10.1186/1756-0500-7-498
https://doi.org/10.1186/1756-0500-7-498
https://doi.org/10.1093/ajcn/71.5.1280s
https://doi.org/10.1093/ajcn/71.5.1280s
https://doi.org/10.1186/s13104-017-2742-2
https://doi.org/10.1155/2015/781973
https://doi.org/10.1155/2015/781973
https://doi.org/10.1038/s41598-022-20614-9
https://doi.org/10.1038/s41598-022-20614-9
https://doi.org/10.1155/2018/2365362
https://doi.org/10.1155/2018/2365362
https://doi.org/10.1542/peds.2011-3513
https://doi.org/10.1542/peds.2011-3513
https://doi.org/10.11648/j.ijnfs.20150402.16
https://doi.org/10.11648/j.ijnfs.20150402.16
https://doi.org/10.33590/emjhematol/10314911
https://www.ifrc.org/PageFiles/95884/D.01.03.%20Handbook%20for%20Emergencies_UNHCR.pdf
https://www.ifrc.org/PageFiles/95884/D.01.03.%20Handbook%20for%20Emergencies_UNHCR.pdf
https://www.ifrc.org/PageFiles/95884/D.01.03.%20Handbook%20for%20Emergencies_UNHCR.pdf
https://doi.org/10.1186/1471-2393-9-33
https://doi.org/10.1186/1471-2393-9-33
https://doi.org/10.1186/s12889-018-5437-2
https://doi.org/10.1186/s12889-018-5437-2
https://doi.org/10.1186/s12978-019-0679-8
https://doi.org/10.1186/s12978-019-0679-8
https://doi.org/10.1186/s13104-017-2834-z
https://doi.org/10.1017/s1368980008002401
https://doi.org/10.1017/s1368980008002401
https://doi.org/10.1186/s41043-016-0068-7
https://doi.org/10.1186/s41043-016-0068-7
https://doi.org/10.1017/s0013091500025724
https://doi.org/10.1017/s0013091500025724


Sajith, Manjusha, Vandana Nimbargi, Sejal Shah, 
Srushti Tekawade, Jayesh Agiwale, and Atmaram 
Pawar. 2016. “Correlations of Adherence to Iron 
Supplements and Prevalence of Anemia in Antenatal 
Women.” International Journal of Reproduction, 
Contraception, Obstetrics and Gynecology 5: 3448–52. 
https://doi.org/10.18203/2320-1770.ijrcog20163421. 

Scholl, Theresa O., and William G. Johnson. 2000. “Folic 
Acid: Influence on the Outcome of Pregnancy.” The 
American Journal of Clinical Nutrition 71 (5): 
1295S-1303S. https://doi.org/10.1093/ajcn/71.5.1295
s. 

Seck, Binetou C, and Robert T Jackson. 2008. 
“Determinants of Compliance with Iron 
Supplementation among Pregnant Women in 
Senegal.” Public Health Nutrition 11 (6): 596–605. htt
ps://doi.org/10.1017/s1368980007000924. 

Sengpiel, Verena, Jonas Bacelis, Ronny Myhre, Solveig 
Myking, Aase Serine Devold Pay, Margaretha Haugen, 
Anne-Lise Brantsæter, et al. 2014. “Folic Acid 
Supplementation, Dietary Folate Intake during 
Pregnancy and Risk for Spontaneous Preterm 
Delivery: A Prospective Observational Cohort Study.” 
BMC Pregnancy and Childbirth 14 (1): 1–12. https://do
i.org/10.1186/s12884-014-0375-1.

Siabani, S., S. Siabani, H. Siabani, M. Moeini Arya, F. 
Rezaei, and M. Babakhani. 2018. “Determinants of 
Compliance with Iron and Folate Supplementation 
Among Pregnant Women in West Iran: A Population 
Based Cross-Sectional Study.” J Fam Reprod Heal 12 
(4): 197–203. 

Tarekegn, Missa, Mamo Wubshet, Azeb Atenafu, Terefe 
Derso, and Abere Woretaw. 2019. “Antenatal Care and 
Mothers’ Education Improved Iron-Folic Acid 
Adherence at Denbiya District Health Centers, 
Northwest Ethiopia: Using Pills Count Method.” 
Archives of Public Health 77 (1): 1–6. https://doi.org/1
0.1186/s13690-019-0356-y. 

WHO. 2012. Guideline: Daily Iron and Folic Acid 
Supplementation in Pregnant Women. Geneva: World 
Health Organization. https://apps.who.int/iris/bitstre
am/handle/10665/77770/?sequence=1. 

———. 2016. “WHO Recommendations on Antenatal 
Care for a Positive Pregnancy Experience.” http://ww
w.who.int/about/licensing/copyright_form. 

Yakoob, Mohammad Yawar, and Zulfiqar A. Bhutta. 
2011. “Effect of Routine Iron Supplementation with 
or without Folic Acid on Anemia during Pregnancy.” 
BMC Public Health 11 (Suppl 3): S21. https://doi.org/1
0.1186/1471-2458-11-s3-s21. 

Young, M.W., E. Lupafya, E. Kapenda, and E.A. Bobrow. 
2000. “The Effectiveness of Weekly Iron 
Supplementation in Pregnant Women of Rural 
Northern Malawi.” Tropical Doctor 30 (2): 84–88. http
s://doi.org/10.1177/004947550003000210. 

Self-reported adherence to iron-folic acid supplementation and its associated factors among pregnant women attending...

World Nutrition 50

https://doi.org/10.18203/2320-1770.ijrcog20163421
https://doi.org/10.1093/ajcn/71.5.1295s
https://doi.org/10.1093/ajcn/71.5.1295s
https://doi.org/10.1017/s1368980007000924
https://doi.org/10.1017/s1368980007000924
https://doi.org/10.1186/s12884-014-0375-1
https://doi.org/10.1186/s12884-014-0375-1
https://doi.org/10.1186/s13690-019-0356-y
https://doi.org/10.1186/s13690-019-0356-y
https://apps.who.int/iris/bitstream/handle/10665/77770/?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/77770/?sequence=1
http://www.who.int/about/licensing/copyright_form
http://www.who.int/about/licensing/copyright_form
https://doi.org/10.1186/1471-2458-11-s3-s21
https://doi.org/10.1186/1471-2458-11-s3-s21
https://doi.org/10.1177/004947550003000210
https://doi.org/10.1177/004947550003000210

	Background
	Methods
	Results
	Conclusion
	INTRODUCTION
	METHODS
	Study setting and design
	Study population and sampling
	Sample size determination
	Data collection and quality control procedures
	Data analysis
	Ethical issues

	RESULTS
	Socio-demographic characteristics of respondents
	Obstetric and healthcare-related characteristics of study respondents
	IFA supplementation adherence of study respondents
	Factors associated with IFA supplementation adherence among pregnant women

	DISCUSSION
	Strengths and limitations of the study
	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Competing interests

	References



