
R E S E A R C H Open Access

© The Author(s) 2025. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or 
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit ​h​t​t​p​​:​/​/​​c​r​e​a​​t​i​​
v​e​c​​o​m​m​​o​n​s​.​​o​r​​g​/​l​​i​c​e​​n​s​e​s​​/​b​​y​-​n​c​-​n​d​/​4​.​0​/.

Akomolafe et al. BMC Pregnancy and Childbirth          (2025) 25:499 
https://doi.org/10.1186/s12884-025-07627-8

BMC Pregnancy and Childbirth

*Correspondence:
Toyin O. Akomolafe
olamyt@gmail.com

Full list of author information is available at the end of the article

Abstract
Background  Iron-folic acid supplementation is one of the key interventions provided during antenatal care (ANC) 
services to reduce iron deficiency, maternal anemia, low birthweight and other pregnancy-related complications 
responsible for maternal and neonatal mortality. However, use of iron-folic acid supplements and adherence with 
recommended dosage in Nigeria is low. The purpose of this cross-sectional study was to examine factors associated 
with iron-folic acid supplements use among pregnant women in Karu local government area (LGA), Nasarawa, 
Nigeria.

Methods  Questionnaires were administered in face-to-face interviews with 64 pregnant women (aged 18–49 years) 
and 19 healthcare providers in selected public primary health facilities across Karu LGA, Nasarawa State. Using the 
theory of planned behavior, pregnant women’s intention to use iron-folic acid supplements during pregnancy was 
predicted. In addition, factors associated with adherence to duration of use were also examined. Multiple linear 
regression was performed to examine the effect of attitudes, subjective norms and perceived behavioral control on 
intention to use, and binary logistic regression was used to examine factors associated with adherence to duration of 
use. Data was analyzed using STATA 15.0.

Results  Almost all participants (97%) reported using iron-folic acid supplements, and 54% reported using iron-folic 
acid supplements daily. Subjective norm (p < 0.05) and perceived behavioral control (p < 0.05) significantly predicted 
intention to use iron-folic acid supplements during pregnancy. However, attitude did not have a predictive influence 
on intention. Also, pregnant women made an average of 2.7 antenatal care visits (standard deviation (SD) = 1.6), with 
most women (59%) having their first antenatal care visit within the second trimester (4–6 months) of pregnancy. Only 
one out of five attended within the first trimester (1–3 months). Overall, for every additional antenatal care visit, there 
was a significant increase in the likelihood of taking iron-folic acid supplements for three months or more (p < 0.05).

Conclusions  This study showed that perceived behavioral control and subjective norm were predictors of intention 
to use iron-folic acid supplements. Frequency of antenatal care visits was significantly associated with adherence 
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Background
Globally, annual maternal deaths comprising deaths due 
to complications from pregnancy or childbirth-related 
complications, and neonatal deaths decreased signifi-
cantly. Maternal mortality ratio (MMR) decreased from 
339 deaths per 100,000 live births in 2000 to 223 deaths 
per 100,000 live births in 2020 [1]. Also, global neonatal 
mortality rate declined by 44% from 31 to 17 deaths per 
1,000 live births between 2000 and 2022 [2]. Despite these 
reductions, sub-Saharan Africa continued to account for 
more than two-thirds (70%) of all global maternal deaths, 
and 46% of the global neonatal deaths [2, 3]. Nige-
ria remains one of the countries in sub-Saharan Africa 
where significant progress in reducing maternal deaths 
have not been achieved with maternal mortality ratio of 
512 deaths per 100,000 live births, albeit lower than the 
regional average of 545 maternal deaths per 100,000 live 
births annually [3, 4]. The neonatal mortality rate for 
Nigeria is 34 deaths per 1,000 live births [2].

Anemia, an indirect cause of maternal mortality, occur-
ring in about 40% of pregnant women globally, is strongly 
associated with increased risk of maternal and perina-
tal mortality, postpartum hemorrhage, preterm birth, 
intrapartum-related complications, low birthweight and 
increased susceptibility to infections [5–6]. Anemia can 
be prevented through utilization of iron-folic acid sup-
plements during pregnancy, which increase the chances 
of survival for mother and child [7]. Prior studies have 
confirmed that iron-folic acid supplements reduced the 
risk of low birthweight, stunting in children less than 2 
years of age, obstetric complications among pregnant 
women, and maternal and neonatal morbidity and mor-
tality [8–10].

Based on World Health Organization’s recommenda-
tion, ideally pregnant women should take 180 tablets of 
iron-folic acid supplements during pregnancy [11, 12]. 
In some countries, the acceptable level of supplemen-
tation intake for pregnant women is 90 or more tablets 
during pregnancy. However, compliance with iron-folic 
acid supplementation among pregnant women in Nige-
ria is very low. The percentage of pregnant women taking 
180 tablets or more and 90 tablets in Nigeria are 3% and 
14% respectively [12]. Knowledge of iron-folic acid sup-
plementation does not translate into use. A health facil-
ity-based study conducted in Southeast Nigeria showed 
that there was a 10-percentage point difference between 
knowledge of iron supplements and utilization [13]. Iron 
supplementation remains the best and only means of 
preventing iron deficiency anemia, if taken throughout 

pregnancy. However, few women are aware of this rec-
ommendation, and fewer adopt the practice even when 
they are aware. Low utilization of iron-folic acid supple-
mentation are associated with age, low level of education, 
and lack of awareness [14–16].

Existing literature mainly examines individual/intrap-
ersonal factors affecting iron-folic acid supplementation 
during pregnancy, but very few examined other levels 
of influence of the socioecological model (interpersonal, 
institutional, community and policy factors) [17–22]. 
Studies that examined these factors from the socioeco-
logical perspective are needed, especially in the rural 
context of developing countries where most maternal and 
child deaths were recorded. Furthermore, none of the 
studies available applied the Theory of Planned Behavior 
(TPB) to examine pregnant women’ intention and behav-
ior towards use of iron-folic acid supplements. TPB is 
important due to its predictive ability; it emphasizes the 
roles played by attitude, perception, and social norms in 
carrying out behaviors effectively, and has been used to 
investigate various health behaviors [23–25]. Behaviors 
that have been examined using theory of planned behav-
ior among pregnant women are physical exercise and 
healthy eating intentions [23–25]. Improving utilization 
of supplements is essential to improving health outcomes 
for both mothers and newborns. Therefore, the purpose 
of this study was to examine factors associated with 
the use of iron-folic acid supplements among pregnant 
women in Karu local government area (LGA), Nasarawa, 
Nigeria.

Specifically, the aims were to assess the association 
between perceived behavioral control, subjective norms 
and attitudes toward iron-folic acid use have on pregnant 
women’s intention to use iron-folic acid supplements 
during pregnancy in Karu LGA, Nasarawa State, Nigeria. 
Second, the relationships between use of iron-folic acid 
supplements among pregnant women, and intrapersonal, 
interpersonal, institutional, community and public policy 
factors and third, what factors explained adherence to 
duration of iron-folic acid supplements use.

Methods
Study design and setting
A cross-sectional survey was conducted to examine fac-
tors associated with iron-folic acid supplements use 
among pregnant women in Karu local government area 
(LGA), Nasarawa, Nigeria. Karu LGA is one of the 13 
local government areas of Nasarawa State, with a popu-
lation of 216,230. The LGA has two secondary health 

to duration of iron-folic acid supplement use. Antenatal care attendance is very critical to the use of iron-folic acid 
supplements and should be promoted.
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facilities, 20 public primary health facilities and a large 
number of private health facilities which are mostly 
undocumented. For the purpose of this study, data col-
lection took place in the 19 public primary healthcare 
centers in November 2017. The 20th health facility was 
under renovation and was not open to the public.

Sample
The sample size was calculated using the results (beta 
coefficients) of theory of planned behavior constructs 
from a study that examined the effects on intention to use 
of multivitamin among college females [26]. Although 
this study was among non-pregnant population, the 
behavior examined was close to the use of iron-folic 
acid supplements. The sample size was estimated based 
on the dependent variable, “intention to use iron-folic 
acid supplements”, using one sample mean analysis and 
the following assumptions: 95% level of confidence, 90% 
power to detect an effect size, and three predictors. The 
R-square of Full Model, that is proportion of variance in 
the dependent variable that can be explained by the inde-
pendent variables, was 0.5, which showed that the effect 
size is moderate. Twenty-two (22) participants were 
required to detect the effect of theory of planned behav-
ior constructs on intention to use iron-folic acid supple-
ments. This size was multiplied by three (3) to increase 
the power. The sample size required for the study was 66 
pregnant women, assuming a statistical power of 90%, a 
significance level of 0.05.

Pregnant women aged 18–49 years old, who attended 
antenatal care sessions at any of the public primary 
healthcare facilities, present at the facility at the time of 
visit, and willing to participate, were the were included 
in the study. Pregnant women under 18 years old were 
excluded from participating. Recruitment of participants 
occurred using daily antenatal care registers. The sample 
size of 66 was proportionately allocated to the 19 primary 
healthcare facilities and simple random sampling was 
then used to select pregnant women from each facility. 
A random sample of 64 pregnant women who met the 
inclusion criteria and were present at the selected health 
facilities at the time of visits were selected. All public pri-
mary healthcare centers in Karu LGA were included in 
the study. In addition, 19 healthcare providers providing 
antenatal care service in 19 public primary health facili-
ties were interviewed to examine institutional factors.

Data collection
Data were collected using questionnaires in face-to-
face interviews from pregnant women and healthcare 
providers. Prior to data collection, meetings were initi-
ated with health facility managers to request all neces-
sary permissions and obtain support. Pregnant women 
were recruited through announcements during group 

antenatal care sessions at health facilities. Group ante-
natal care sessions in Nigeria are health education class 
sessions conducted for pregnant women prior to one-
on-one consultation with a medical doctor. Pregnant 
women were informed about the study, and location of 
the researcher in the facility if interested. At no time were 
healthcare providers or educators involved in recruit-
ment in order to avoid any perception of coercion. Preg-
nant women who expressed interest, were interviewed 
individually in a private meeting room at the health 
facility, away from healthcare providers or educators. In 
face-to-face interviews that lasted 20–30  min, women 
were interviewed after the researcher explained the pur-
pose of the study, what participation entailed, and that 
no incentive was provided for participation in the study. 
Information was obtained regarding participants’ demo-
graphic characteristics, utilization of antenatal care ser-
vices and frequency of attendance, perceived behavioral 
control, subjective norms, and attitudes of pregnant 
women towards use of iron-folic acid supplements, and 
knowledge and use of iron-folic acid supplementation. 
Information obtained from healthcare providers included 
characteristics of health facility, antenatal care service 
delivery, and information on supplies and stock status of 
iron-folic acid supplements at the facility.

All survey instruments were generated from questions 
used in similar studies and pilot-tested before the admin-
istration [26–28]. The questionnaire for pregnant women 
was pretested on a convenience sample of five women 
with similar characteristics to those of the proposed 
study population, and revisions made.

Ethics approval and consent to participate
Ethical approval for the study was received from the 
Georgia Southern University Institutional Review Board 
(IRB) (H18013) and Nigeria National Health Research 
Ethics Committee (NHREC) (NHREC/01/01/2007-
25/08/2017) to ensure it was conducted in accordance 
with the Declaration of Helsinki. Also, the Karu Local 
Government Primary Healthcare Department approved 
for the study to be conducted in selected health facili-
ties within the local government area. Informed consent 
was obtained from all participants before the survey was 
administered, and necessary steps were taken to ensure 
confidentiality during and after data collection.

Variables
Three dependent variables assessed were intention to use 
iron-folic acid supplement, use of iron-folic acid supple-
ments, and adherence to duration of use. Intention to use 
iron-folic acid supplements was measured the using the 
Theory of Planned Behavior (TPB) constructs consisting 
of 15 items; these were attitude towards use of iron-folic 
acid (4 items), subjective norms (4 items), and perceived 
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behavioral control (4 items), and overall intention was 
measured using 3 items. All constructs were assessed 
using 7-point Lickert scales [29]. Items used to measure 
intention to use iron-folic acid supplements were (i) I 
intend to take iron-folic acid supplement each day next 
week; (ii) It is very likely that I will take iron-folic acid 
supplement each day next week; and (iii) I plan to take 
iron-folic acid supplement each day next week (1 = very 
unlikely to 7 = very likely).

Attitude towards use of iron-folic acid supplements 
was measured indirectly using behavioral belief and 
the relevant outcome evaluation. Items for behavioral 
beliefs and their corresponding outcome evaluations 
were (i) Taking iron-folic acid supplement daily would 
help me to have a healthy pregnancy; (ii) Being healthy is 
important to me; (iii) Taking iron-folic acid supplement 
daily helps to protect my baby’s health; and (iv) Having 
a healthy baby is important to me (-3 = strongly disagree 
to 3 = strongly agree). The overall attitude score was the 
sum of the resulting products, with a positive score rep-
resenting a positive attitude towards use of iron-folic acid 
supplements, and a negative score representing negative 
attitude [29].

Subjective norm was measured using sum of products 
of normative belief and motivation to comply. Items used 
to measure normative beliefs were (i) My family (e.g. hus-
band, mother, and mother-in-law) thinks I should take 
iron and folic acid supplement daily during my preg-
nancy; and (ii) My doctor or nurse wants me to take 
iron and folic acid tablet(s) daily (-3 = strongly disagree to 
3 = strongly agree). Motivation to comply was measured 
using two items, (i) It is important to me what my family 
thinks about my taking iron and folic acid supplements; 
and (ii) When it comes to matters of health, I want to 
do what my doctor or nurse thinks I should do (1 = very 
unlikely to 7 = very likely).

Lastly, perceived behavioral control was measured 
using sum of the products of control beliefs and the rel-
evant perceived power scores [29]. Items used to measure 
control beliefs and corresponding perceived power were 
(i) It would be difficult for me to remember to take iron-
folic acid tablet(s) daily; (ii) Remembering to take iron-
folic acid tablet(s) makes it difficult to take them daily; 
(iii) Taking iron-folic acid supplements will cause me to 
experience discomfort (nausea); and (iv) Experiencing 
discomfort (nausea) will make it difficult for me to take 
iron and folic acid tablets daily (-3 = strongly disagree to 
3 = strongly agree).

Use of iron-folic acid supplements was measured using 
the question, “During this pregnancy, did you take Iron-
Folic acid tablets?” The response options were, “yes”, 
“no”, and “don’t know”. While duration of use was mea-
sured by asking participants, “For how long did you take 
these tablets?” The response options were, “1–8 weeks”, 

“9–21 weeks”, and “22 weeks or more”. Participants were 
asked, “which trimester did use of iron-folic acid tablets 
start?” The variable for adherence to duration of use was 
recalculated using the trimester that use of iron-folic 
acid starts and how long the tablets were taken. Adher-
ence to required dosage was grouped into two: “Yes”, 
took required dosage till date and “No”, took less than the 
required dosage till date. Independent variables included 
attitude towards use of iron-folic acid, subjective norms, 
perceived behavioral control, previous pregnancies, live 
births, number of antenatal care visits, stage of preg-
nancy at first antenatal care visit, source of information, 
access to information, and sociodemographic character-
istics such as age, education, and employment status.

Data analysis
Data were entered and cleaned using SPSS software, and 
then exported to STATA 15.0 for analysis.

Descriptive statistics were used to describe the char-
acteristics of the study population. Bivariate analysis was 
used to examine the relationship between the dependent 
and independent variables using Fisher’s exact test of 
independence at p-value of < 0.05 for level of significance 
of association [30]. The effect of perceived behavioral 
control, subjective norms, and attitudes toward iron-folic 
acid use on pregnant women’s intention to use iron-folic 
acid supplements during pregnancy was examined using 
multiple linear regression. Results of the multiple regres-
sion were checked to ensure that the assumption of no 
multicollinearity was met, and heteroscedasticity test 
was carried out for the assumption of constant error 
variance [31, 32]. Predictors are uncorrelated, as shown 
by the variance inflation factor (VIF) of less than 10, and 
tolerance (1/VIF) greater than 0.1. Fisher’s exact test of 
independence was used to examine factors associated 
with use of iron-folic acid supplements among pregnant 
women and duration of use. Lastly, factors that explained 
adherence to required duration (length) of use of iron-
folic acid supplement among pregnant women who 
reported using iron-folic acid supplements was assessed 
using multivariate logistic regression model, with p-val-
ues less than 0.05 indicated significant associations.

Results
Individual and interpersonal-level characteristics
Participants included 64 pregnant women who attended 
antenatal care sessions were interviewed. Ages ranged 
from 18 to 36 years, with a mean age of 27 (SD: ± 4.9; 
median: 26.5). One in five participants interviewed had 
no formal education. Among those educated, 44% had 
secondary education, and 19% had some college or col-
lege education. Most were self-employed (48%), a quarter 
(25%) were in their first pregnancy, and 73% had one or 
more children. Most participants attended an average of 
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2.7 antenatal care visits (standard deviation (SD) = 1.6), 
with 59% having their first antenatal care visit within the 
second trimester (4–6 months) of pregnancy. All partici-
pants reported using at least one supplement, and more 
than half (54%) reported using iron-folic acid supple-
ments daily (refer Table  1). Participants reported that 
health workers were the primary source of information 
(98%) and access to iron-folic acid supplements (89%). 
Although a similar percent reported buying their supple-
ments from a health facility’s dispensary or pharmacy 
(76%).

The relationships between iron-folic acid supplement 
use, adherence to duration of use, and the indepen-
dent variables are reported in Table  2. Among women 
who reported taking iron-folic acid supplements, 21% 
attended antenatal care within the first trimester, though 
not statistically significant. Looking to a Health Worker 
as a source of information had a statistically significant 
relationship with use of iron-folic acid supplements 
(p < 0.05). Stage of pregnancy at first antenatal care visit, 
and frequency of antenatal care visits were statistically 
significant with adherence to duration of use (Table 2).

Intention to use iron-folic acid supplements
Most participants (95.3%) attending antenatal care ser-
vices at public primary health care facilities in Karu LGA 
had strong intention to use iron-folic acid supplements 
(average score of 6.0 ± 1.0). The combined TPB con-
structs (perceived behavioral control, subjective norm 
and attitude) predict the intention to use iron-folic acid 
supplements during pregnancy, F (3, 60) = 2.88, p < 0.05 
with statistical significance (see Table 3). The combined 
TPB constructs accounted for 12.6% of the variation 
(R2 = (0.126) in the intention to use iron-folic acid sup-
plements among pregnant women.

Individually, subjective norm and perceived behavioral 
control were statistically significant with intention to 
use iron-folic acid supplements during pregnancy. The 
regression coefficients were 0.076 (p < 0.05) and 0.095 
(p < 0.05) respectively. From this analysis, we can con-
clude that every unit increase in subjective norm score, 
the intention to use iron-folic acid supplement score 
increases by 0.076 during pregnancy, holding all other 
variables constant. The coefficient for perceived behav-
ioral control is 0.095. Therefore, with every unit increase 
in perceived behavioral control score we expect a 0.095 
point increase in the intention score.

Duration (length) of use of iron-folic acid supplement among 
pregnant women
Analysis showed that age of pregnant woman and the 
number of antenatal care visits made was statistically 
significant (Table  4). Women aged 25–34 years were 
approximately 7.4 times more likely to adhere to expected 

duration of use of iron-folic acid supplements (AOR: 
7.36, (95% C, I: 1.25–43.48)) P < 0.05. Also, the frequency 
of ANC visits significantly influences the odds of adher-
ing to expected duration of use. Specifically, women who 
had four or more ANC visits were found to be 15 times 
more likely to adhere to expected duration of use of iron-
folic acid supplements compared to those who attended 
less than four visits (AOR: 15.37, (95% CI: 2.15, 109.74)) 
P < 0.05. The findings for education, employment, and 
live births were all statistically non-significant.

Antenatal care service provision
79% of health providers interviewed were Commu-
nity Health Extension Workers (CHEWs). All facilities 
assessed offer antenatal care services, and more than half 
(58%) reported the availability of ANC guidelines. Most 
of the primary health care centers (63.2%) provide ante-
natal care services once a week and all provide iron-folic 
acid supplements to pregnant women. The characteristics 
of the primary health care centers are shown in Table 5. 
More than 90% of facilities offering ANC services had 
iron and folic acid supplements (94.7%) in stock.

Discussion
This study examined intention to use iron-folic acid 
supplements among pregnant women attending antena-
tal care sessions in Karu local government area (LGA), 
Nasarawa, Nigeria, and factors associated with use and 
duration of use. Attitude, subjective norms, and per-
ceived behavioral control together predicted the inten-
tion to use iron-folic acid supplements during pregnancy 
among the sampled pregnant women. Together, the 
theory of planned behavior constructs explained 12.6% 
of the variance in intention to use iron-folic acid supple-
ments. The predictive ability of the combined constructs 
should be considered when planning an intervention 
aimed at improving intention and subsequent use of 
iron-folic acid supplements. Targeting individual con-
structs in interventions may not be as effective as apply-
ing the theory in a multifaceted approach. Separately, 
perceived behavioral control was the strongest predictor 
of intention to use iron-folic acid supplements followed 
by subjective norm, explaining 9.5% and 7.6% of vari-
ance in intention respectively. However, attitude did not 
play a predictive role on intention to consume iron-folic 
supplements. Both coefficients for subjective norms, and 
perceived behavioral control are positive and significant. 
This demonstrates that an increase in confidence among 
participants in their ability to take iron-folic acid supple-
ments and an increase in perceived social pressure expe-
rienced from important others results in an increased 
intention to use iron-folic acid supplements.

Similar to the current study, the roles of perceived 
behavioral control and subjective norm as strong 
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Characteristics N %
Mean age of pregnant women 26.8 years
Age of pregnant women
  18–24 21 32.8
  25–34 38 59.4
  35 or above 5 7.8
Mother’s level of education
  No education 13 20.3
  Primary 11 17.2
  Secondary 28 43.8
  Higher 12 18.8
Type of Employment
  Employed by organization/someone else 8 12.5
  Self-employed 31 48.4
  Not employed 25 39.1
Previous Pregnancy
  Yes 48 75.0
  No 16 25.0
Parity
  0 live birth 17 26.6
  1 live birth 13 20.3
  2 or more live births 34 53.1
Mean number of live births 1.9
Stage of pregnancy at first antenatal care visit
  1st trimester (1–3 months) 13 20.3
  2nd trimester (4–6 months) 38 59.4
  3rd trimester (7–9 months) 12 18.8
  Don’t know 1 1.6
Mean ANC visits 2.7
Frequency of ANC visits
  Less than 4 Visits 41 64.1
  Four ANC visits or more 23 35.9
Type of supplement used*
  Iron tablets 62 96.9
  Folic acid tablets 62 96.9
  Vitamins 20 31.2
Duration of use of iron-folic acid tablets
  1–8 weeks 29 46.0
  9–21 weeks 29 46.0
  22 weeks or more 4 6.3
  Don’t know 1 1.6
Frequency and regularity of use
  Not once 7 11.1
  Once 5 7.9
  Two - six times 17 27.0
  Seven times (daily) 34 54.0
Source of information on Iron-folic acid supplements*
  Friend 2 3.1
  Family/Relative 11 17.2
  Health worker 63 98.4
  TV/Radio/Mass media 3 4.7
  Community health volunteer 2 3.1
Access to Iron-folic acid tablets
  Free distribution during ANC 56 88.9

Table 1  Characteristics of pregnant women (n = 64)



Page 7 of 12Akomolafe et al. BMC Pregnancy and Childbirth          (2025) 25:499 

predictors were observed in other behaviors during preg-
nancy. A study of healthy eating intentions among preg-
nant women in Australia observed that the strongest 
predictors are perceived behavioral control and subjec-
tive norm, while attitude was weak though significant 
[33]. Similarly, perceived behavioral control and subjec-
tive norm were strong predictors of nutrition intentions 
during pregnancy, with attitude as a weak predictor 
among study participants recruited through pregnancy-
related Internet chat forums [25]. The observation in the 
current study that attitude was a non-significant predic-
tor of use of iron-folic acid supplements may be due to 
the small sample size, which reduces the effect. A study 
that examined intention to engage in regular exercise 
among 618 pregnant women showed similar findings 
as the current study with attitude as a non-significant 
predictor [24]. In contrast, other studies have observed 
attitude as the major predictor of intention to engage in 
certain behaviors while perceived behavioral control or 
subjective norms had no significant effect [34–37]. For 
example, attitude was the strongest predictor followed by 
perceived behavioral control, while subjective norm had 
no predictive effect in prospective studies that examined 
pregnant women’s intention to engage in exercise during 
the second and third trimester of pregnancy among 89 
and 62 pregnant women respectively [34, 35]. Similarly, a 
prospective study examined 104 pregnant women’s inten-
tion to exercise during first trimester of pregnancy, atti-
tude was the strongest predictor followed by subjective 
norm, with perceived behavioral control having no sig-
nificant association [36]. Subjective norm had no predic-
tive effect in a prospective study that examined exercise 
intention during the first and second trimester among 61 
pregnant women, while attitude remained the strongest 
predictor followed by perceived behavioral control [37].

The effect of perceived behavioral control on inten-
tion to use iron-folic acid supplements suggests the 
need for an effective approach to improve pregnant 
women’s perceived control towards use of iron-folic acid 
supplements. Demonstration classes that show actual 
behavioral rehearsal are important and may improve per-
ceived behavioral control [38]. Control beliefs and per-
ceived power will develop through personal experience, 

secondhand experience (e.g., through mass media or peer 
experience), persuasion (encouragement), and physiolog-
ical states [38]. Practical classes may impact perception 
of control and subsequently strengthen pregnant wom-
en’s intention to use iron-folic acid supplements. Scholars 
observed the moderating effect of perceived behavioral 
control and concluded it has a precondition role in the 
development of behavioral intention and should be pri-
oritized in health communication before attitude [38, 
39]. The positive effect of perceived behavioral control 
in the current study demonstrates that there are fac-
tors that facilitate pregnant women’s intention to per-
form the behavior. In Nigeria, women’s decision-making 
power with regards to their health was observed to be 
low, remarkably lower in the northern region with deci-
sions to seek healthcare mostly made by the husband 
(61%) [40]. Hence, the increased perceived behavioral 
control effect could be due to the husband/partner’s deci-
sion to support the pregnant women’s healthcare. Some 
of the items used in the current study to measure nor-
mative beliefs read; ‘My family (e.g. husband, mother, 
and mother-in-law) thinks I should take iron-folic acid 
supplement daily during my pregnancy’ and ‘my doctor 
or nurse wants me to take iron-folic acid tablet(s) daily’. 
When individuals have positive perceived behavioral 
control, the perceived social expectations may be high, 
leading to intention or performance of the behavior [41]. 
Also, the effect observed could be due to the availabil-
ity of free iron-folic acid tablets provided to pregnant 
women attending antenatal care services in Nigerian 
public health facilities nationwide [42].

With respect to subjective norm, the positive effect 
on intention to use iron-folic acid supplements demon-
strates that interventions to educate pregnant women 
should also target key influencers. In this current study, 
the most common source of information on iron-folic 
acid supplements were health workers (98%), followed 
by family/relatives (17%). Frequent contact with health 
workers increased the likelihood of receiving encour-
agement from health workers to take the supplements 
regularly [22]. Also, increased support from partners 
and family members in terms of regular reminders and 
accompanying pregnant women to antenatal care visits 

Characteristics N %
  Bought from health facility/ pharmacy 48 76.2
Source of iron-folic acid tablets*
  Government hospital 4 6.3
  Government health center 60 95.2
  Private hospital/ clinic 1 1.6
  Pharmacy 2 3.2
  Chemist/ PMS 4 6.3
* Participants have more than one response option. ANC = Antenatal care

Table 1  (continued) 
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increased the likelihood of taking iron-folic acid supple-
ments and adhering to recommendations [22]. Therefore, 
interventions should not only focus on the attitudes of 
pregnant women to strengthen intention and subsequent 
use of iron-folic acid supplements, but they should also 
pay attention to increasing perceived social pressure from 
important others. In Northern Nigeria where women are 
less likely to make decisions regarding accessing health-
care [40], there is a need to engage significant others 
especially husbands to increase perceived social pressure.

Health workers as a source of information and source 
of commodity (iron-folic acid tablets) were significantly 
associated with use of iron-folic acid supplements among 
pregnant women in the bivariate analysis. This finding 
shows the organizational-level factors associated with 
use of iron-folic acid supplements during pregnancy. 
Information on benefits and use of iron-folic acid supple-
ments are provided as part of the health promotion talks 
during antenatal care services. Although some pregnant 
women reported more than one source of information, 
most received information through contacts with health 
providers. Consistent with previous studies, contacts 
with health providers increased the likelihood of using 
iron-folic acid supplements during pregnancy [43] and 
served as the most common source of iron-folic acid 
supplements [18]. Other independent variables (age, 
education and level of education, type of employment, 
previous pregnancy, stage of pregnancy at first ante-
natal care visit, frequency of antenatal care visits, other 
sources of information, access to iron-folic acid tablets, 
and other sources of iron-folic acid tablets) were not sig-
nificant. Contrary to the current findings, previous stud-
ies showed that these factors were significant [18, 21, 43]. 
The non-significant relationship observed in the current 
study may be due to small sample size. Similar to the cur-
rent study, a study that examined iron-folic acid use dur-
ing pregnancy and associated factors among 856 women 
in Sudan found no association with education level, 
parity, and employment. However, older age and use of 
antenatal care services were associated iron-folic acid 
supplement use [17]. Associations and non-associations 
observed in this previous study on iron-folic acid supple-
ment use may be due to different study settings [17].

Almost all participants (97%) reported using iron-folic 
acid supplements, and 54% reported using iron-folic acid 
supplements daily. In the bivariate analysis, stage of preg-
nancy at first ANC visit, and frequency of antenatal care 
visits are significantly associated with adherence to dura-
tion of use (p < 0.05). However, only frequency of antena-
tal care visits was included in the follow-up regression 
analysis due to empty cells when independent variables 
were cross tabulated with the dependent variable.

The majority of pregnant women interviewed were 
either self-employed (48%) or unemployed (39%). Among 

Table 2  Use of iron-folic acid supplements and adherence to 
duration of use by individual-level characteristics (n = 62)
Characteristics Iron-folic 

supplement 
users (%)

Adher-
ence to 
duration 
of use (%)
Yes

Age of pregnant women
  18–24 30.6 20.0
  25–34 61.3 71.4
  35 or above 8.1 8.6
Mother’s level of education
  No education 19.3 17.1
  Primary 17.7 11.4
  Secondary 43.5 45.7
  Higher 19.3 25.7
Type of Employment
  Employed by organization/someone else 12.9 17.1
  Self-employed 50.0 37.1
  Not employed 37.1 45.7
Previous Pregnancy
  Yes 75.8 71.4
  No 24.2 28.6
Parity
  0 live birth 25.8 28.6
  1 live birth 19.3 22.8
  2 or more live births 54.8 48.6
Stage of pregnancy at first antenatal care 
visit^
  1st trimester (1–3 months) 21.0 37.1**
  2nd trimester (4–6 months) 58.1 57.1**
  3rd trimester (7–9 months) 19.3 5.7**
Frequency of ANC visits
  Less than 4 Visits 64.5 48.6**
  Four ANC visits or more 35.5 51.4**
Source of information
  Friend 3.2 2.9
  Family/Relative 17.7 14.3
  Health worker 100.0** 100.0
  TV/Radio/Mass media 4.8 2.9
  Community health volunteer 3.2 2.9
Source of iron-folic acid tablets
  Government hospital 4.8** 8.6
  Government health center 96.8** 94.3
  Private hospital/ clinic 1.6 0.0
  Pharmacy 3.2 5.7
  Chemist/ PMS 6.4 5.7
Frequency and regularity of use
  Not once 11.3 14.3
  Once 8.1 5.7
  Two - five times 27.4 20.0
  Seven times (daily) 53.2 60.0
^ Participants have more than one response option. ANC = Antenatal care. 
*p < 0.05. **p < 0.01
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those self-employed, 35% took iron-folic acid supple-
ments for 9–21 weeks. Previously it was observed that 
housewives had a higher odds of taking iron-folic acid 
supplements compared to pregnant women employed 
outside the home [19]. In the current study, there is no 
significant association between occupation and duration 
of iron-folic acid supplement use. Regarding the stage of 
pregnancy at first antenatal care visit and frequency of 
antenatal care visits, studies have shown that pregnant 
women who attended first antenatal care service within 
the first trimester, and/or had more antenatal care visits 
were more likely to take more iron-folic acid supplements 
[17, 19, 21, 22, 43]. Taking the recommended dosage 
depends on early initiation of antenatal care visits during 
first trimester and multiple visits [12, 21].

Frequency of antenatal care visits was significantly 
associated with the adherence to duration of taking iron-
folic acid supplements in the regression analysis. The 
more antenatal care visits made by a pregnant woman, 
the more iron-folic acid supplements taken. This is con-
sistent with findings from a secondary analysis of Demo-
graphic and Health Survey (DHS) data of 22 countries 

Table 3  Predictors of intention to use Iron-folic acid supplements
Mean S.D Intention to use Iron-folic acid Supplements

Β S.E P >|t| 95% CI
Constant (Intention) 6.00 1.03 4.561 0.582 0.000 (3.397, 5.724)
Attitude 13.97 3.98 0.003 0.068 0.963 (-0.132, 0.138)
Subjective norm 29.39 8.89 0.076 0.032 0.020 (0.012, 0.139)
Perceived behavioral control 6.42 5.78 0.095 0.045 0.041 (0.004, 0.185)
R2 0.126
F (3, 60) 2.880 0.043
∆R2 0.082
N = 64, CI = confidence interval, S.D = Standard deviation, S.E = Standard error

Table 4  Factors associated with adherence to duration of use of 
Iron-Folic acid supplements
Variables/Categories AOR(95%CI) p-value
Age
  18–24 1.00
  25–34 7.36 (1.25–43.48) 0.03*
  35 or above 4.30 (0.23–80.22) 0.33
Mother’s level of education
  No education 1.00
  Primary 0.11 (0.01–1.51) 0.10
  Secondary 1.27 (0.21–7.78) 0.79
  Higher 1.00 (0.09–11.23) 0.99
Parity
  0 live birth 1.00
  One live birth 0.78 (0.09–6.59) 0.81
  Two or more live births 1.10 (0.17–7.28) 0.92
Frequency of ANC visits
  Less than 4 Visits 1.00
  Four ANC visits or more 15.37 (2.15–109.74) 0.01*
Type of Employment
  Not employed 1.00
  Self-employed 0.23 (0.04–1.53) 0.13
  Employed by organization/some-
one else

1.10 (0.08–14.59) 0.94

AOR = adjusted odds ratio; N = 62, CI = confidence interval 1.00 = Reference 
category, * = significantly associated with duration of use

Table 5  Characteristics of primary health care centers in Karu 
LGA, Nasarawa state
Variable Frequency 

(N = 19)
Per-
cent 
(%)

Location
  Urban 10 52.6
  Rural 9 47.4
Professional designation
  Community Health Extension Worker 15 79.0
  B.Sc, Community Health 2 10.5
  Nurse Midwife 2 10.5
Availability of ANC guidelines
  Yes 11 57.9
  No 8 42.1
Frequency of ANC service provision
  Once a week 12 63.2
  Thrice a week 2 10.5
  Four times in a week 1 5.3
  Once or twice a month 4 21.0
Service Provision
  Iron supplementation 19 100.0
  Folic acid supplementation 19 100.0
  Test for Hemoglobin/Anemia 18 94.7
Availability of supplements
  Iron tablets 19 100.0
  Folic acid tablets 19 100.0
Stock outs of drugs in the last 3 or 12 months
Stock out of Iron tablets; Yes 1 5.3
  No 18 94.7
Stock out of Folic acid tablets; Yes 1 5.3
  No 18 94.7
Drug supplies in the pharmacy are ordered
Order same time each week/ month/ quarter 14 73.7
Order whenever stocks reach reorder level 5 26.3
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[12]. A minimum of eight antenatal care contacts was 
recommended, and first contact should be during the 
first 12 weeks [44, 45]. In the current study, about 36% 
of pregnant women interviewed attended antenatal care 
services for at least four times or more. The significant 
effect of frequency of antenatal care visits in the pres-
ent study implies that attending antenatal care services 
compensate for lack of education. Hence, quality infor-
mation should be provided to pregnant women attending 
antenatal care to promote use and encourage to attend 
follow-up antenatal care sessions. It is important to note 
that all these factors (age, education, previous pregnancy, 
number of live births, and frequency of antenatal care 
visits) combined contributed to the duration of use in the 
overall model, this calls for integrated interventions.

The antenatal care system in Nigeria is critical to the 
accessibility of iron-folic acid supplements to pregnant 
women [43]. In the current study, all public primary 
healthcare clinics in Karu LGA have designated days for 
antenatal care sessions and provide free iron-folic acid 
supplements to all pregnant women who attended. These 
supplements are received from the Karu Local Govern-
ment Health Department in line with the policy of the 
Federal Ministry of Health [4]. The provision of free 
supplements might be a motivating factor for pregnant 
women to take the supplements.

The present study has some limitations. First, the 
research was conducted among pregnant women attend-
ing antenatal care services in public primary healthcare 
facilities in Karu local government area (LGA), Nasar-
awa State, Nigeria. Karu LGA has a government hospital 
(secondary facility), and private clinics that also provide 
antenatal care to pregnant women. In addition, 30% of 
pregnant women in Nasarawa State do not attend antena-
tal care services [4]. So, study findings cannot be general-
ized to the general population of Karu LGA or Nasarawa 
State, but only limited to those using primary healthcare 
facilities in the LGA. The second limitation was that data 
was collected through self-report, which could result in 
recall bias and can cause overestimation or underestima-
tion of associations. Despite these limitations, the study 
has given an estimation of the factors predicting inten-
tion to use, and duration of use of iron-folic acid supple-
ments in Karu LGA, Nasarawa State. Third, the sample 
size is small, and may account for non-significant rela-
tionships observed in the current study.

Conclusion
The current study demonstrates that women who attend 
antenatal care more frequently are more likely to adhere 
to iron folic acid supplementation. In addition, the sub-
jective norms women perceive and their ability to choose 
to seek care are significant factors to attending antenatal 
care. This study emphasizing how consistent antenatal 

care attendance and the support of others is critical in 
achieving recommended intake of iron-folic acid supple-
ments during pregnancy. A large percentage of pregnant 
women miss taking iron-folic supplements for six months 
or more when they do not attend antenatal care services. 
To change this trend, interventions must focus not just 
on the attitudes and education of the individual women 
who are pregnant, but also those important to these 
women should be engaged in promoting use. Demonstra-
tion classes should be emphasized during antenatal care 
sessions and introducing them during the first trimester 
will address missed opportunities. Community health 
volunteers should be employed to promote antenatal 
care and in conjunction with promotions through mass 
media. Additional use of the Theory of Planned Behav-
ior theoretical frameworks can guide investigations and 
interventions in the use of iron-folic acid supplements in 
a more comprehensive study with a larger population.
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