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Abstract
Background Supplementation with iron and folic acid (IFA) is recommended to prevent anaemia in pregnancy. However, the
effectiveness of the supplementation in improving haemoglobin level depends on the degree of compliance. It is therefore
necessary to periodically assess level of compliancewith IFA supplementation. The aim of this study was to assess the prevalence
and factors associated with compliance to IFA supplementation in pregnancy in Tamale Metropolis, Ghana.
Methods A health facility–based cross-sectional study was conducted among 403 pregnant womenwho accessed antenatal clinic
(ANC) services in three health facilities in Tamale Metropolis, Ghana. Simple random sampling was used to select study health
facilities and participants. Compliance to IFA was defined as use of IFA supplement in 4 of the last 7 days. Logistic regression
analysis was used to identify the determinants of IFA supplementation compliance.
Results The mean age of the study population was 26.7 (± 4.18) years. The prevalence of compliance to IFA supplementation
was 58.8% (215/403) and the main reason the women gave for non-compliance was forgetting to take the supplements (40.9%).
Followingmultivariate analysis, factors that were significantly associatedwith compliancewere pregnancy trimester at interview,
educational level, IFA knowledge, sex of household head and household wealth index.
Conclusion About 3 out of 5 women seeking ANC services in Tamale Metropolis are compliant with IFA supplementation with
some of their socio-demographic and household characteristics predicting compliance. Efforts to increase compliance to IFA
supplementation must focus on education on its benefits and improvement of socio-economic status of women.
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Background

Iron and folic acid (IFA) are essential micronutrients for nor-
mal physiological function, growth, development and mainte-
nance of life [1] whose demand increases during pregnancy
creating a need for supplementation [2]. It is estimated that
56% of women in sub-Saharan Africa are anaemic [3]. The
prevalence of anaemia among pregnant women in Ghana was
estimated at 54% in 2013 [3] and 45% in 2014 according to
the latest Demographic and Health Survey [4]. Pregnancy-
related anaemia ranks highest among the leading causes of
global health burden [5] with more than half attributed to iron
deficiency. Anaemia in pregnancy affects the results of preg-
nancy negatively and increases the risk of both maternal and
foetal morbidity and mortality [6].

Some public health interventions are being implemented in
Africa to tackle the root causes of iron deficiency and anaemia
including IFA supplementation, malaria prevention and
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deworming [7]. With IFA supplementation, the WHO recom-
mends a standard dose of 60 mg iron and 400 μg folic acid
daily to be taken during pregnancy at places where iron defi-
ciency anaemia prevalence is above 40% [8]. Ghana has
adopted this recommendation and a combined formulation
of iron and folic acid (combo) supplement is indicated for
pregnant women from the first antenatal clinic (ANC) visit
to delivery and in the first 6 weeks postpartum [9]. The cost
of the IFA supplementation is covered by the National Health
Insurance Scheme (NHIS) and pregnant women who hold
valid NHIS cards do not pay for it. However, whenever health
facilities are out of stock of the combined formulation, they
give iron and folic acid supplements separately or only one of
these depending on what is available and ask the women to
purchase the other from a pharmacy.

Compliance with a medication regimen is generally de-
fined as the extent to which patients take medications as pre-
scribed by their health care providers. Compliance to IFA
supplementation among pregnant women for survey purposes
is defined as the intake of supplements for at least 4 days
within the most recent week [10]. The proportion of women
complying with the supplementation are however much lower
especially in low- and middle-income countries, and that hin-
ders anaemia prevention [11]. In Ghana, compliance with IFA
supplementation was estimated at 66.2% [12] in Upper East
Region and that of folic acid at 63% in Northern Region [13].
Compliance with IFA supplementation was low (26.2%)
among Junior High School adolescent girls in the Metropolis
[14]. Nationally, the proportion of women who took daily iron
supplements for 90 or more days during their last pregnancy
were 59.4% [4]. Elsewhere in Africa, the prevalence of com-
pliance to IFA was reported as 32.7% in Kenya [1], 55.3% in
Ethiopia [15], 58.0% in Dakar [16] and 65.9% in Nigeria [17].
In these studies, factors associated with compliance to IFA
supplementation were knowledge on IFA supplementation,
awareness on anaemia, knowledge of relationship between
anaemia and IFA supplementation [1], motivation of the mid-
wife, health benefits of IFA supplementation, fear of being
sick [16], counselling, early ANC attendance, multipara and
current anaemia history [18]. On the other hand, gastrointes-
tinal side effect, inability to purchase the supplements and
forgetfulness were associated with non-compliance [17].

Maternal IFA supplementation has been shown to reduce
maternal anaemia [19] and, consequently, maternal mortality,
new-born mortality and poor birth outcomes such as low birth
weight [20] and congenital anomalies [21]. However, the ef-
fectiveness of the IFA supplementation in increasing
haemoglobin level depends on the level of compliance [22].
Thus, it is important to regularly review the level of compli-
ance and assess the factors associated with it in order to inform
prevention and treatment policies and procedures. The main
aim of this study was to determine the level of compliance to
IFA supplementation among pregnant women receiving

antenatal clinic (ANC) services and identify the factors asso-
ciated with it in Tamale Metropolis, Ghana.

Methods

Study design and area

A health facility–based cross-sectional study was conducted
in Tamale Metropolis in Northern region of Ghana. The
Metropolis is located in the central part of the region and
shares boundaries with Sagnarigu district to the west and
north, Mion district to the east and East Gonja to the south-
west and north. The Metropolis has a total land size of
646.9018 km2 [23].

The population of Tamale Metropolis, according to the
2010 population and housing census, is 233,252 representing
9.4% of the region’s population. This comprises of 49.7%
males and 50.3% females. A greater proportion of the inhab-
itants (80.8%) live in urban localities. The study was carried
out in 3 out of 4 health facilities: Central Hospital,
Reproductive and Child Health Clinic and Seventh Day
Adventist Hospital located around the central business district
of the city. These health facilities provide ANC services that
are covered by NHIS making them the first point of call for
pregnant women within the Metropolis. The Central Hospital
serves as a secondary level service point [24].

Study population

The population for this study was pregnant women at any
gestational age attending ANC in the 3 selected health facili-
ties in the Tamale Metropolis during the period of the study.

Sample size determination and sampling

Using the formula for estimating sample size for single popu-
lation proportion [25], prevalence of compliance to IFA sup-
plementation of 50% (p), margin of error allowed (ME) of 5%
and the z-score of the 95% confidence level 1.96 (z), a sample
size of 384 was estimated. Five percent (5%) of the estimated
sample size was added to obtain the final sample size used for
the study (403). The subjects were selected from 3 randomly
selected health facilities out of 4 around the central business
district of the Metropolis using lottery method. The names of
the 4 health facilities were written on pieces of paper, folded
and placed in a basket. The health facilities whose names were
written on 3 randomly drawn out folded papers were used for
the study. Probability proportional to size was used to select
the number of respondents from each health facility using the
total ANC attendance in the previous month. Proportions of
40.9% (165/403), 28.5% (115/403) and 30.5% (123/403) of
the total sample size were taken from Central Hospital,
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Reproductive and Child Health Clinic and Seventh Day
Adventist Hospital respectively.

Pregnant women attending ANCs were selected for inclu-
sion using simple random sampling technique by applying the
lottery method. The number of women to be recruited on a
given day at a health facility was pre-determined. The words
“Yes” (corresponding to the number of women to select on a
day) and “No” were written on pieces of paper, folded and
mixed in a box. The women were asked to pick one piece of
paper from the box without replacement and those who select-
ed “Yes” were recruited into the study and interviewed.

Questionnaire

Data collection made use of an investigator-assembled ques-
tionnaire. The questionnaire included modules on socio-
demographic and economic characteristics (30 items), IFA
supplementation (12 items), knowledge on IFA (3 items)
and knowledge on anaemia (18 items). The module on
socio-demographic and economic characteristics of the wom-
en included questions on age, highest educational level, occu-
pation, religion, ethnicity, number of household members,
number of children, sex of household head, building material
of house and sources of water, lighting and cooking fuel and
possession of household items used to construct household
wealth index. The rest of the variables were trimester of first
ANC visit, gestational age/trimester of pregnancy at interview
and whether the pregnancy was the first one. IFA supplemen-
tation and knowledge module consisted of questions on
whether they received IFA, type of supplements received,
number of days supplement was taken in the last 7 days prior
to survey, reasons for non-compliance and the benefits of IFA.
The module on anaemia knowledge had questions on defini-
tion, causes, symptoms and preventive measures of anaemia.
The questions on knowledge on IFA and anaemia were put
together in English in a focus group discussion by a team of
ANC nurses conversant with nutrition education at ANCs in
Ghana. Potential determinants of compliance to IFA supple-
mentation were identified in a review of similar studies [1,
16–18, 26, 27].

The questionnaire was culturally validated as it underwent
double translation from English to Dagbani and back to
English and face-validated through pretesting with pregnant
women in another ANC who were satisfied that the questions
could adequately measure their iron, folic acid and anaemia
knowledge. Also, during the pretesting, questions that were
ambiguous were rephrased to convey the intended
information.

Data collection procedures

Data were collected inMay, 2019, at ANCs of the three health
facilities using face-to-face interviews conducted by

enumerators. The data for the determination of compliance
to supplementation was collected by asking the women to
recall the number of days they took the IFA supplement in
the last 7 days prior to the interview. Data collection was done
by 3 final year students and 2 lecturers of the Department of
Nutritional Sciences, University for Development Studies
(UDS), Tamale, Ghana.

Quality control

A 2-day training was given to data collectors and their super-
visors. During the training, the enumerators learnt the mean-
ings of the questions and practiced how to ask them. The
training also covered informed consent procedures, sampling
technique and interviewing skills. There was an opportunity to
pre-test the questionnaire administration before the actual sur-
vey. During the course of data collection, the completed ques-
tionnaires were checked by the supervisors for completeness
on site on daily basis and the problems identified were
rectified.

Data analysis

Compliance to IFA supplementation Compliance was defined
as the intake of IFA supplements (i.e. IFA combo, or both iron
and folic acid) in 4 of the last 7 days [10]. This was the main
outcome indicator of the study.

Knowledge on IFA index This examined the knowledge of the
women on the importance of the IFA supplement such as
prevention of maternal anaemia, promoting improved preg-
nancy outcomes and prevention of neural tube defects in un-
born baby. Each correct response was awarded a score of “1,”
otherwise a score of “0”. The summary score therefore ranges
from 0 to 3 depending on the number of correct responses
provided since there were 3 items. All the responses were then
summed up and the average used to categorise the index into
two halves. Women who obtained less than the mean score
(1.28) were classified into low category and those who had the
mean score or above were put into high category.

Knowledge on anaemia index To ascertain the pregnant
women’s knowledge on anaemia, 17 questions were asked
on the definition, causes, signs and symptoms and preventive
measures of anaemia including 7 true or false questions. For
each correct response, they were awarded a score of “1,” oth-
erwise a score of “0”. The overall score ranges from 0 to 17
depending on the number of correct responses. The scores
were then summed up and the mean score (6.42) used to
divide index into two halves low and high.

Household wealth index A household wealth index was gen-
erated and used as a proxy indicator for socio-economic status
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(SES) of the women. This is based on an earlier concept
whereby the sum of dummy variables created from informa-
tion collected on household assets and housing quality was
used to construct an index [28]. The 14 variables used were
the following: radio set, television set, satellite dish, sewing
machine, mattress, refrigerator, DVD player, computer, fan,
mobile phone, bicycle, motorcycle, animal drawn cart and car.
A household was awarded a score of “1” for each item pos-
sessed, otherwise a score of “0”. Each item was counted only
once irrespective of the number the household possessed.
Principal component analysis was used to generate a house-
hold wealth index score which was then ranked and divided
into three categories (tertile).

Data entry and management was done using SPSS. For
continuous data, means and standard deviations were comput-
ed and frequencies and percentages were used for categorical
data. Descriptive statistics were used to display the distribu-
tion of both the dependent and independent variables. The
factors associated with compliance to IFA supplementation
in pregnancy were determined using Chi-square test or
Fisher’s exact test and logistic regression modelling.
Bivariate tests were conducted and all significant factors were
entered in a multivariate logistic regression model. Adjusted
odds ratio (AOR) was calculated to check strength of associ-
ation between compliance and its determinants. In the analy-
ses, a p value less than 0.05 was considered statistically
significant.

Multicollinearity among the exposure variables was
checked using variance inflation factor which was below 2
for all the exposure variables indicating there were no prob-
lems with multicollinearity. Model fit was checked using log
likelihood Chi-square test and Hosmer and Lemeshow
goodness-of-fit test; both of which showed that the model
fitted the data well.

Ethics approval

The study protocol (Number 04-2018) was approved by the
Joint Ethics Board of School of Medicine and Health Sciences
and School of Allied Health Sciences, UDS, Tamale, Ghana.

Consent to participate

Written informed consent was obtained from pregnant women
before the administration of the questionnaire. The women
were also assured of anonymity and confidentiality of the data
being provided. As such, no person identifiable information
was collected, and data collected were stored on password-
protected computer and accessed only by members of the
research team. The women were also informed that participa-
tion in the study was voluntary and those who did not want to
participate were at liberty to decline the invitation to
participate.

Results

Socio-demographic and economic characteristics of
respondents

The mean age of the women was 26.7 (± 4.18) years with
43.2% of them within the age range 25–29 years (Table 1).
Almost all the women were either married or cohabiting
(88.3%); Dagomba (64.5%) was the predominated ethnicity
and 26.6% of the respondents had completed Senior High/
Vocational school. Trading (42.7%) was the predominant oc-
cupation among the women. More than half (56.1%) of the
women had been pregnant before and majority (48.4%) were
in their second trimester of pregnancy. Most women (77.4%)
visited the ANC within the first trimester of pregnancy. More
than half (52.1%) of the women had given birth to 1–3 chil-
dren with 43.7% from households with 1–5 members.
Majority of the women drank pipe-borne water (81.6%),
dwelled in houses made of blocks (87.8%) and used electricity
as main source of lighting (97.5%). About half of the women
(54.8%) used charcoal as their main source of cooking fuel
and a third (33.7%) belonged to the poorest tertile of house-
hold wealth index.

Iron and folic acid supplementation and knowledge of
respondents

Majority (98.3%) of the women were given the IFA supple-
ments with 79.8% receiving both iron and folic acid and 3.7%
receiving iron-folic acid combo (Table 2). About a fifth of the
women (18.1%) received only iron or folic acid. The preva-
lence of compliance with IFA supplementation was found to
be 58.8%. Forgetfulness (40.9%) was the major reason for
non-compliance among the women and 24.1% of the women
cited experience of side effects. The study also found that
72.5% and 35.7% of the women reported perception of im-
proved pregnancy outcome and prevention of anaemia as ben-
efits of supplementation respectively. Four in ten women
(39.5%) were classified as having high knowledge on IFA.

Anaemia knowledge of respondents

About half (55.3%) of pregnant women knew what anaemia
was (Table 3). Among this group, 75.8% reported that poor
iron-rich food intake was the cause of anaemia, and 72.6%
reported that tiredness and weakness were the main symptoms
of anaemia. With the true or false statements, more than 80%
of the respondents identified 4 statements correctly with most
of them (96.8%) acknowledging that “Good nutrition before
conception is very important”. About half (48.0%) of the
women were classified into the high category of knowledge
on anaemia index.
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Bivariate analysis of women’s factors associated with
compliance to iron and folic acid supplementation

From Table 4, the women’s factors that were associated with
compliance to IFA supplementation in bivariate analyses were
as follows: religion (p = 0.032), educational level completed
(p < 0.001), occupation (p = 0.005), pregnancy trimester at in-
terview (p = 0.002), trimester of first ANC visit (p = 0.011),
sex of household head (p = 0.002), number of household
members (p = 0.001), household wealth index (p < 0.001)
and knowledge on IFA (p < 0.001). Although the women’s
knowledge on anaemia was also significantly related to their
compliance level (p = 0.011), it was not included in the mul-
tivariate analysis because it correlates highly with knowledge
on IFA.

Multivariate analysis of factors associated with
compliance to iron and folic acid supplementation

Following multivariate analysis, the following were the deter-
minants of compliance to IFA supplementation: pregnancy
trimester at time of interview, education, knowledge on IFA,
sex of household head and household wealth index (Table 5).
Women in the third trimester of pregnancy at the time of
interview were about 4 times more likely to be compliant
compared with those in first trimester (adjusted odds ratio
(AOR) 3.72; 95% confidence interval (CI) 1.84–7.55;
p < 0.001). Those whose highest educational level was prima-
ry were 5 times more likely to be compliant compared with
those with tertiary level education (AOR 4.71; 95% CI 1.56–
14.29; p = 0.006). On the contrary, women with low knowl-
edge on IFA compared with those with high knowledge (AOR
0.42; 95% CI 0.25–0.70; p < 0.001), and those belonging to
female-headed households compared with those belonging to

Table 1 Socio-demographic and economic characteristics of
respondents

Variable Frequency
(N)

Percent
(%)

Age group (years) < 20 33 8.2

20–24 88 21.8

25–29 174 43.2

30–34 96 23.8

35–39 12 3.0

Religion Christianity 84 20.8

Islam 319 79.2

Marital status Married/cohabiting 356 88.3

Single/divorced/separated 47 11.7

Ethnicity Dagomba 260 64.5

Gonja 19 4.7

Mamprusi 26 6.5

Others 98 24.3

Educational level
completed

None 96 23.8

Primary 64 15.9

Middle/Junior High
School

76 18.9

Senior High/Vocational
School

107 26.6

Tertiary 60 14.9

Occupation Trader 172 42.7

Public servant 61 15.1

Service worker 95 23.6

Housewife 75 18.6

First pregnancy Yes 177 43.9

No 226 56.1

Pregnancy
trimester
at interview

First 58 14.4

Second 195 48.4

Third 150 37.2

Trimester of first
ANC visit

First 312 77.4

Second 83 20.6

Third 8 2.0

Number of
children

0 169 41.9

1–3 210 52.1

> 3 24 6.0

Number of
household
members

1–5 176 43.7

6–10 157 39.0

11–15 47 11.7

> 16 23 5.7

Sex of household
head

Male 364 90.3

Female 39 9.7

Building material
of house

Block house 354 87.8

Brick house 9 2.2

Mud house 38 9.4

Others 2 0.5

Source of water Pipe water 329 81.6

Borehole 26 6.5

Dug well 21 5.2

Table 1 (continued)

Variable Frequency
(N)

Percent
(%)

Surface water 2 0.5

Sachet water 25 6.2

Source of lighting Electricity 393 97.5

Kerosene 5 1.2

Others 5 1.2

Source of cooking
fuel

Electricity 12 3.0

Liquefied petroleum gas 118 29.3

Charcoal 221 54.8

Firewood 52 12.9

Household wealth
index (tertile)

Poorest 136 33.7

Medium 133 33.0

Richest 134 33.3
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male-headed households (AOR 0.36; 95% CI 0.17–0.77; p =
0.008) were less likely to be compliant. Similarly, women

belonging to households classified as poorest (AOR 0.42;
95% CI 0.23–0.77; p = 0.006) or medium (AOR 0.40; 95%

Table 2 Iron and folic acid
supplementation and knowledge
of respondents

Variable Frequency (N) Percent (%)

Women given the supplements 396 98.3

Types of supplements given

Iron-folic acid (combo) 15 3.7

Iron and folic acid 316 79.8

Iron only 5 1.2

Folic acid only 67 16.9

Compliance with IFA 237 58.8

Reasons for non-compliance

The experience of side effects 97 24.1

Lack of knowledge 22 5.5

Fear of side effects of supplement 75 18.6

Community beliefs, values or attitudes 1 0.2

Forgetfulness 165 40.9

Others (exhausted the tablets) 33 8.3

Benefits of supplements

Perception of improved pregnancy 292 72.5

Prevention of neural tube defects 80 19.9

Prevention of anaemia 144 35.7

Classified into high category of IFA knowledge index 159 39.5

Table 3 Anaemia knowledge of
respondents Variable Frequency Percent

Knowledge of what anaemia is 223 55.3

Causes of anaemia mentioned

Malaria 81 36.3

Poor iron-rich foods intake 169 75.8

Multiple pregnancy 24 10.8

Poor child spacing 15 6.7

Worm infestation 18 8.1

Others 22 9.9

Symptoms of anaemia mentioned

Tiredness and weakness 162 72.6

Pallor of face 42 18.8

Pallor of eyes 102 45.7

Pallor of tongue 16 7.2

Statements correctly identified as true or false

It is very important to eat a variety of foods during pregnancy 349 86.6

Good nutrition before conception is very important 390 96.8

Eating fruits and vegetables during pregnancy reduces the risk of anaemia 347 86.1

Iron/folic acid supplements given during ANC are to help improve
blood production in pregnancy

287 71.2

Blood loss during pregnancy can contribute to anaemia 255 63.3

Treating infections during pregnancy can increase the risk of anaemia 235 58.3

It is advisable for pregnant women to eat a lot of animal sources foods 333 82.6

Women classified into high category of anaemia knowledge index 193 48.0
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CI 0.22–0.74; p = 0.003) when compared with those from rich
households were about 60% less likely to be compliant.

Discussion

This study sought to determine the level of compliance to IFA
supplementation and identify its determinants among preg-
nant women receiving antenatal care in Tamale, Northern
Ghana. The study determined that 58.8% of the women were
compliant with IFA supplementation and identified the

women’s socio-demographic and household factors associat-
ed with compliance to IFA supplementation.

Our finding suggests that a large majority of the women
were given a supplement containing iron and folic acid, but
about a fifth of these women were given only iron or folic acid
and would therefore not derive the full benefit of the IFA
supplementation. The possible reasons for this observation
include unavailability of the supplements in health facilities
and communities and lack of resources by clients to purchase
the two supplements when the health facility is unable to sup-
ply them. The level of compliance to IFA supplementation in

Table 4 Bivariate associations
between women’s factors and
compliance to iron and folic acid
supplementation

Variable Compliance to IFA
supplementation

Total p value

No (%) Yes (%)

Age group (years) < 20 19 (57.6) 14 (42.4) 33 0.062
20–24 28 (31.8) 60 (68.2) 88
25–29 71 (40.8) 103 (59.2) 174
>30 48 (44.4) 60 (55.6) 108

Religion Christianity 26 (31.0) 58 (69.0) 84 0.032
Islam 140 (43.9) 179 (56.1) 319

Marital status Married/cohabiting 149 (41.9) 207 (58.1) 356 0.457
Single/divorced/separated 17 (36.2) 30 (63.8) 47

Ethnicity Dagomba 115 (44.2) 145 (55.8) 260 0.195
Gonja 5 (26.3) 14 (73.7) 19
Mamprusi 12 (46.2) 14 (53.8) 26
Others 34 (34.7) 64 (65.3) 98

Educational level Completed None 56 (58.3) 40 (41.7) 96 < 0.001
Primary 14 (21.9) 50 (78.1) 64
Middle/Junior High School 40 (52.6) 36 (47.4) 76
Senior High/Vocational

School
40 (37.4) 67 (62.6) 107

Tertiary 16 (26.7) 44 (73.3) 60
Occupation Trader 78 (45.3) 94 (54.7) 172 0.005

Public servant 14 (23.0) 47 (77.0) 61
Service worker 36 (37.9) 59 (62.1) 95
Housewife 38 (50.7) 37 (49.3) 75

First pregnancy Yes 70 (39.5) 107 (60.5) 177 0.553
No 96 (42.5) 130 (57.5) 226

Pregnancy trimester at interview First 33 (56.9) 25 (43.1) 58 0.002
Second 86 (44.1) 109 (55.9) 195
Third 47 (31.3) 103 (68.7) 150

Trimester of first ANC visit First 139 (44.6) 173 (55.4) 312 0.011
Second/third 27 (29.7) 64 (70.3) 91

Household head Male 141 (38.7) 223 (61.3) 364 0.002
Female 25 (64.1) 14 (35.9) 39

Number of children 0 68 (40.2) 101 (59.8) 169 0.212
1–3 84 (40.0) 126 (60.0) 210
> 4 14 (58.3) 10 (41.7) 24

Number of household members 1–5 53 (30.1) 123 (69.9) 176 0.001
6–10 76 (48.4) 81 (51.6) 157
11–15 26 (55.3) 21 (44.7) 47
> 16 11 (47.8) 12 (52.2) 23

Household wealth index (tertile) Poorest 70 (51.5) 66 (48.5) 136 < 0.001
Medium 61 (45.9) 72 (54.1) 133
Richest 35 (26.1) 99 (73.9) 134

Knowledge on IFA Low 120 (49.2) 124 (50.8) 244 < 0.001
High 46 (28.9) 113 (71.1) 159

Knowledge on anaemia Low 99 (47.1) 111 (52.9) 210 0.011
High 67 (34.7) 126 (65.3) 193
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this study is similar to compliance rates in pregnant women in
Northwest Ethiopia (55.3%) [15] and Dakar (58%) [16] but a
bit lower than the rate for a population in Nigeria (65.9%)
[17]. In Ghana, the rate measured in this study is lower than
the IFA compliance rate (66.2%) reported for pregnant wom-
en in Upper East Region [12], and the folic acid compliance
rate (63%) in Northern Region [13], but is similar to the com-
pliance rate of iron nationally (59.4%) [4]. However, this rate
is far bigger than the IFA compliance rate among Junior High
School adolescent girls in the Tamale Metropolis (26.2%)
[14]. Differences in the rates of compliance can be attributed
to differences in levels of knowledge on anaemia, supply of
tablets, utilisation of ANC services, ability to purchase sup-
plements, knowledge on the benefits of IFA, experience of
side effects, forgetfulness and poor counselling [29].

The study also pointed out some important key reasons
why most pregnant women are not compliant to IFA sup-
plementation. Majority of women reported forgetfulness
of taking the tablets (40.9%) as one of the reasons for
non-compliance. This can be a result of their busy

schedules since majority of them engaged in trade as their
main occupation. This finding was similar to the results of
a study conducted in Enugu that reported forgetfulness as a
barrier to compliance to iron supplementation by pregnant
women [17]. The experience of side effects such as
vomiting, nausea, dizziness and cramps also may have
contributed to non-compliance as some women who expe-
rienced the side effects mentioned above stopped taking
the supplements. A similar finding was reported by other
authors [12, 17, 30]. It would therefore be necessary for
staff of ANCs at the various health facilities to reassure the
women that the side effects of IFA supplementation are not
harmful to the foetus; therefore, they should not stop tak-
ing the supplements on account of them. Most women had
misconceptions about the supplement causing the foetus to
increase in size, thereby making it difficult to have a nat-
ural delivery. This finding can be attributed to the poor
knowledge background of these women, hence the lack
of knowledge on the benefits of the supplements. This
misconception can be corrected if more education on the

Table 5 Multivariate analysis of
the factors associated with
compliance to iron and folic acid
supplementation

Characteristic Adjusted odds ratio 95% confidence interval p value

Pregnancy trimester at time of interview

First 1.00

Second 1.59 0.82–3.08 0.166

Third 3.72 1.84–7.55 < 0.001

Religion

Christian 1.36 0.73–2.52 0.335

Islamic 1.00

Education

None 0.85 0.32–2.25 0.746

Primary 4.71 1.56–14.29 0.006

Middle/Junior High School 1.14 0.43–3.00 0.791

Senior High/Vocational School 1.42 0.61–3.31 0.417

Tertiary 1.00 .

Occupation

Trading 0.62 0.26–1.51 0.297

Public servant 1.00

Service work 0.67 0.27–1.68 0.397

Housewife 0.55 0.23–1.31 0.178

Knowledge on IFA

Low 0.42 0.25–0.70 0.001

High 1.00

Sex of household head

Male 1.00 .

Female 0.36 0.17–0.77 0.008

Household wealth index (tertile)

Poorest 0.42 0.23–0.77 0.006

Medium 0.40 0.22–0.74 0.003

Richest 1.00
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supplements and its benefits are stressed at ANCs. One
study in Ethiopia also reported a similar finding in which
28.5% of women believed that continuous taking of IFA
supplement in pregnancy leads to overweight babies [31].
Women also cited other reasons (i.e. exhausted all the sup-
plements received) for non-compliance to IFA supplemen-
tation. Women whose supplements were finished but they
had not been re-supplied during their visits to ANC have
higher odds of non-compliance. It was then realised that
some of the facilities ran out of the supplements and there-
fore had to prescribe for the women to buy from the open
market which affected compliance as a result of financial
constraints. This was similar to reports in Senegal that
women who did not purchase the supplements for financial
reasons were at an increased risk of non-compliance with
IFA supplementation [16].

Multivariate analysis showed that the pregnant women’s
trimester at interview, educational level and IFA knowl-
edge are associated with compliance to IFA supplementa-
tion. We found that in the third trimester women have the
highest odds of compliance. This may be explained that
pregnant women in their third trimester have the highest
risk of anaemia and may have been more compliant to avoid
anaemia. It is also possible that, if they started ANC atten-
dance in the first trimester, they would have been exposed
to counselling and education on IFA supplementation for a
long time and this would have improved their compliance.
The study also found that education appears to improve
compliance; however, those who had education up to the
primary level have the highest odds of compliance. This
finding does not agree with the result of a study in Garu-
Tempane in Ghana which found the highest odds of com-
pliance among women with education up to tertiary level
[12]. Women who had low knowledge on IFA were less
likely to be compliant. This finding is similar to the findings
of a study in Dakar which reported that knowledge on the
health benefits of IFA among women was among the fac-
tors that influenced compliance rate positively [16]. This
reinforces the need to stress on the health benefits of the
supplements during ANC in order to improve compliance.

Other factors associated with IFA supplement compli-
ance are sex of household head and household wealth in-
dex. While we found that women from female-headed
households are less likely to be compliant compared with
women from male-headed households, it is not clear what
the mechanism is. We found that women from socio-
economically advantaged households had higher odds of
compliance compared with those from poor households.
Our finding of improved compliance with better socio-
economic status of households was previously reported
for women in sub-Saharan Africa [29].

The main limitation of this study is that the determina-
tion of compliance to IFA supplementation relied on recall

data from the women which could not be verified or objec-
tively measured. As with any survey relying on recall of
events by the respondents, there is a possibility of under-
or over-reporting. However, we are of the view that this
research gives an overview of compliance to IFA level
and its determinants in the Tamale Metropolis.

Conclusions

About 3 out of 5 pregnant women seeking ANC services in the
Tamale Metropolis are compliant with IFA supplementation
with some of their socio-demographic and household charac-
teristics predicting compliance. We found that the women’s
pregnancy trimester at interview, knowledge on IFA, educa-
tional level, sex of household head and household wealth index
influence compliance. Efforts to increase compliance to IFA
supplementation must focus on education on its benefits and
improvement of socio-economic status of women.
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