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Abstract

Background: Despite the adoption of prophylactic programs of iron and folate supplementation (IFAS) to prevent
nutritional anaemia in pregnancy, iron deficiency anaemia (IDA) in pregnancy remains a public health issue, especially
in developing countries. An efficient strategy that may be helpful prior to establishing the objectives of any nutrition
intervention is to assess the knowledge, attitudes, and practices (KAP) of pregnant women before implementing any
intervention.

Objective: This assessed KAP of pregnant mothers attending antenatal clinic at the University of Cape Coast Hospital.

Materials and Methods: A descriptive cross-sectional study involving 225 pregnant mothers who visited the antenatal
clinic at the University of Cape Coast Hospital in the Cape Coast Metropolis, Ghana was employed. A structured
questionnaire from the United Nations’ Food and Agriculture Organization was used to evaluate participants’ KAPs
with reference to anaemia. A simple random sampling method was used to select participants for the study. IBM SPSS
Statistics version 26 was used to conduct descriptive statistical analysis, which was summarized by frequency and
percentages. A chi-squared test was used to determine the relationship between categorical variables at a significance
level of P = 0.05.

Results: Overall, a greater proportion of the participants, 124 (55.1%), had poor knowledge on nutritional anaemia
in pregnancy. A statistically significant association (P = 0.003) was found between the knowledge and attitudes of the
pregnant women regarding anaemia.

Conclusion: Findings from this study suggest there is a knowledge deficit among pregnant women attending antenatal
clinic at the University of Cape Coast Hospital. The positive attitudes of the study participants regarding anaemia may
not translate into their knowledge concerning a health situation.
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Introduction

Globally, anaemia is regarded as the most critical health
condition confronting pregnant women both in developing
and developed countries (Habib et al., 2018; Karami et al.,
2022). The World Health Organization (WHO) considers
maternal anaemia as a severe public health significance if
its prevalence is 240% (WHO, 2008). A systematic review
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and meta-analysis on the global prevalence of anaemia in
pregnant women indicated an overall prevalence of 36.8%
(Karami et al., 2022). Karami et al., (2022) further reported
that the highest prevalence (48.8%) of anaemia occurred
in the third trimester of pregnancy. Again, a comparison
across regions worldwide, revealed that pregnant African
women bear the greatest brunt of anaemia with the highest
prevalence of 41.7% (Karami et al., 2022). Hence, anaemia
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in pregnancy can be described as an endemic health
problem particularly in sub-Saharan Africa (SSA) as
reported by several systematic reviews and meta-analysis
(Dorsamy et al., 2022; Geta et al.,, 2022; Getaneh et al.,
2021; Fite et al., 2021). For example, the systematic review
and meta-analysis by Fite et al, (2021) that included
15,061 pregnant women reported the pooled prevalence
of anaemia in pregnancy in Sub Saharan Africa (SSA) to
be 35.6%.

The Centers for Disease Control and Prevention (CDC) and
WHO defines anaemia during pregnancy as a decrease in
hemoglobin (Hb) levels, < 11.0 g/dl in the first trimester, <
10.5 g/dlin the second trimester, and < 11.0 g/dl in the third
trimester (Di Renzo et al., 2015). Evidence suggests that
iron-deficient women have shorter pregnancy durations,
preterm delivery, low birth weight (LBW) babies, and
intrauterine growth retardation (IUGR) (Acheampong et
al., 2018). According to a joint report from the United
Nations Population Fund (UNFPA), WHO, United
Nations Children’s Fund (UNICEF), and the World Bank,
over 800 women die daily from pregnancy complications
and childbirth with 99% of these mortalities occurring in
developing countries (WHO, 2019).

Ghana is among the West African nations that have
implemented preventive iron and folate supplementation
(IFAS) programmes to combat nutritional anaemia
in pregnant mothers (Yip, 2002). Clinical trials have
consistently documented the programs -effectiveness
(Ahamed et al., 2018; Karakoc et al., 2020; Milman, 2022).
Anaemia prevalence is still unacceptably high, albeit in
Ghana (Bhatnagar & Padilla-Zakour, 2021). According
to the latest Ghana Demographic Health and Survey
(GDHS) report in 2014, the prevalence of anaemia among
pregnant women in Ghana was 42% (Ghana Statistical
Service, 2014). Similarly, the 2017 Ghana Micronutrient
survey reported an overall prevalence of anaemia among
pregnant women to be 42%. The Ghana micronutrient
survey further revealed some differences with respect
to the prevalence of anaemia among pregnant women
between the three main belts of Ghana - southern belt
(50.8%), middle belt (32.1%), and northern belt (43.5%)
(University of Ghana, GroundWork, Wisconsin-Madison,
KEMRI-Wellcome Trust, UNICEEF, 2017). Clearly, the two
surveys conducted in 2014 and 2017 suggest that Ghana
is not making any substantial progress in reducing the
prevalence of anaemia among pregnant women. Among
the several causes of anaemia, the WHO highlights that
one of the non-nutritional determinants of anaemia among
pregnant women is their poor nutritional knowledge
levels (WHO, 2020). Hence, perhaps an efficient strategy
that will be helpful prior to establishing objectives of any
nutrition intervention is to assess knowledge, attitudes, and
practices (KAP) of pregnant women before implementing
any intervention (Stoltzfus and Dreyfuss, 1998). The body
of knowledge regarding anaemia in Ghana, however,
has been skewed toward its prevalence and risk factors
among pregnant women, according to our evaluation of
the literature on anaemia in pregnancy. Studies on the
knowledge, attitudes, and practices regarding anaemia
among pregnant women in Ghana are limited. The purpose
of this study was to evaluate the KAP regarding anaemia
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among pregnant women who visit an antenatal clinic in the
southern belt of Ghana.

Materials and Methods

Ethical statement

This study received approval from the University of Cape
Coast Institutional Review Board (IRB) under approval
number (UCCIRB/CHAS/2022/126). Permission was also
sought from the health facility’s administration prior to the
commencement of the data collection. Study participants
signed or thumb-printed an informed consent form prior
to the commencement of data collection.

Study design

A cross-sectional descriptive study was employed to
determine KAP of pregnant women regarding iron
deficiency anaemia.

A total of 225 pregnant women who visited the antenatal
clinic of University of Cape Coast Hospital during the
study’s data collection period were included in the study.
Pregnant women between the ages of 15 and 49 years were
included. The data collection process lasted for eight weeks
(5th September, 2022 -28th October, 2022).

Study area

Cape Coast Metropolis is an urban area in the Central
Region of Ghana, known for its rich history and cultural
significance. It is a hub of education and tourism, featuring
landmarks such as the Cape Coast Castle, a prominent
historical site in the trans-Atlantic slave trade. The region
is characterized by a mix of urban and rural landscapes,
with a diverse population engaged in various economic
activities, including fishing, tourism, and commerce. The
metropolis has educational institutions ranging from
primary to tertiary levels, including the University of Cape
Coast. The population of Cape Coast according to the
2021 census data for the Cape Coast Metropolitan area is
approximately 189,925. This represents an increase from
the 169,894 recorded in the 2010 census.

Sampling procedure

The pregnant women chosen for the study were selected
using a simple random sampling strategy at the time of
the data collection period. A preliminary investigation
had revealed that an average of 30 pregnant women visit
University of Cape Coast Hospital on antenatal clinic (ANC)
days. 20 participants were randomly selected through
balloting on each of the ANC clinic days at University of
Cape Coast Hospital until the required number of 225 was
attained. Saturation was achieved in the last week of the
data collection period; all antenatal patients that visited
the health facility met the researchers and had earlier
participated in the sampling process. For each of the clinic
days, potential study participants who met the inclusion
criteria were made to randomly pick from a box containing
folded pieces of paper in which was written either “YES’ or
‘NO;, the number of YESs were 20. The rest of the papers
contained NO. Anyone who picked YES, and consented to
take part in the research was recruited.
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Research instrument

The United Nations’ Food and Agriculture Organization
questionnaire for assessing KAP on anaemia was used for
the study (Fautsch Macas et al., 2014). Food choices in the
original FAO KAP questionnaire to assess the knowledge
of the participants were modified to meet Ghanaian
food sources. Exotic foods not known in Ghana were
eliminated. The research instrument was pretested with
15 study participants to check its validity. There were no
changes made after the pretest of the questionnaire. The
questionnaire comprises both open-ended and closed-
ended questions. The questionnaire was composed
of sections including sociodemographic information,
knowledge, attitudes, and practices of pregnant women
regarding iron deficiency anaemia. There were eight
questions in the section of the questionnaire assessing the
knowledge of pregnant women. The knowledge section
included themes on awareness, consequences, causes,
prevention of anaemia, and food sources of iron. A three-
point Likert scale was used for the themes of ‘perceived
susceptibility) ‘perceived severity, ‘perceived benefits, and
‘perceived barriers’ to assess the attitudes of the pregnant
women. The dietary practices section comprised four main
questions. After the interviews, the questionnaires were
checked for completeness at the end of the administration
to ensure there were no missing data. The pretested,
structured questionnaire was prepared and distributed in
the English language.

Data analysis

Descriptive statistics tests were run using IBM SPSS
Statistics version 26, and the results were summarized into
frequencies and percentages. Chi-squared test was used to
determine the relationship between categorical variables.
Knowledge score criteria of ‘know’ and ‘don’t know’ were
used to grade the participants’ knowledge regarding IDA.
A participant was said to have knowledge of a question
if she was able to give a correct answer to the question.
The overall knowledge performance of the participants
was computed by treating the knowledge responses as a
continuous variable. Each correct response to a question
was awarded a point, and the total sum of correct responses
was found. A mean score value was then calculated for
each participant by dividing the sum of correct responses
by the total number of knowledge questions asked (eight
questions). A mean value of knowledge score was found
for all the study participants. Participants that scored
a mean (knowledge) below the study population mean
(knowledge) were classified as having ‘poor knowledge’ and
those with a value higher than the study population mean
(knowledge) were classified as having ‘good knowledge:
Similarly, the attitudes of participants regarding IDA were
assessed as a continuous variable. A positive response (a
desired response) was given a point of three, a neutral two
points, and a negative one point. The total score for each
participant was summed and divided by the total attitude
questions (four questions) to find a mean value. Each
participant was then classified as having a positive, neutral,
or negative attitude using the range for a three-point Likert
scale, where the lower range was said to be a negative
attitude and the highest range was a positive attitude. The
attitudes of the participants’ regarding IDA were classified
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into positive, negative, and neutral categories. A thematic
description of the participants’ practices regarding IDA
was employed. A p-value <0.05 was considered statistically
significant at the 95% confidence level.

Results
Socio-demographic characteristics of participants

Socio-demographic  characteristics on the study
participants is presented in Table 1. The study included
225 pregnant women attending the antenatal clinic of
University of Cape Coast Hospital. The average maternal
age of the participants was 30.3 + 5.0 years.

Table 1: Socio-demographic characteristics of study
participants

Sociodemographic variable |Frequency (n) |Percentage
(%)
Marital status
Single 46 20.4
Married 167 74.2
Cohabiting 12 5.3
Occupation
Working 188 83.6
Housewife 37 16.4
Educational level
None 2 0.9
Primary 18 8
Secondary 97 43.1
Tertiary 108 48
Gravida
First pregnancy 83 36.9
Second Pregnancy 63 28
Others 79 35.1
Gestational stage
First trimester 33 14.7
Second trimester 72 32
Third trimester 120 53.3

Knowledge of participants regarding iron deficiency
anaemia

The results of the knowledge of participants regarding iron
deficiency anaemia (IDA) is presented in Table 2. Out of
the 225 pregnant women that were asked if they have heard
about IDA, the majority, 177 (78.7%), had heard about
IDA. A greater proportion of participants, 173 (76.9%),
had no idea on the consequences of IDA in infants and
young children. The majority of participants, 206 (91.6%),
did not know about foods that decrease iron absorption.
Regarding the overall knowledge performance of the study
participants, less than half of the participants, 101 (44.9%),
were rated as having good knowledge.

Association between sociodemographic variables and
overall knowledge performance

Table 3 presents results on the association between
overall knowledge performance and sociodemographic
characteristics of the participants. Chi-square analysis
revealed there were significant associations between overall
knowledge performance and educational level (X?=40.849,
p< 0.001), as well as gestational stage (X*= 9.764, p=0.008).
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However, there was no significant association found
between marital status, occupation, and gravida with
overall knowledge performance.

Table 2: Knowledge of study participants regarding iron
deficiency anaemia (IDA)

Question Frequency |Percentage
(n) (%)

Have you heard about IDA?

Yes 177 78.7

No 21 9.3

Don’t know 23 10.2

Signs and symptoms of IDA

Knows 130 57.8

Don’t know 95 42.2

Consequences of IDA for infants

and young children

Knows 50 22.2

Don’t know 173 76.9

Consequences of IDA for pregnant

women

Knows 68 30.2

Don’t know 157 69.8

Causes of IDA

Knows 119 52.9

Don’t know 106 47.1

Prevention of IDA

Knows 124 55.1

Don’t know 101 44.9

Iron-rich foods

Knows 158 70.2

Don’t know 67 29.8

Foods that increase iron absorption

Knows 29 12.9

Foods that decrease iron absorption

Knows 19 8.4

Don’t know 206 91.6

Overall knowledge performance

Good 101 44.9

Poor 124 55.1

N=225; Note. IDA represents iron deficiency anaemia

Attitudes of study participants regarding iron deficiency
anaemia (IDA)

Results of the attitudes of the pregnant women regarding
IDA are presented in Table 4. It highlights results from
the perceived susceptibility, severity, benefit and barriers
to anaemia. A significant proportion of the participants
(42.2%) reported that they were likely to be anemic.
Majority of the participants (82.2%) reported that anaemia
was a serious condition. Out of the 225 participants,
majority (78.2%) reported that it was good to prepare
meals with iron rich foods. Overall, a greater proportion
of the study participants (90.3%) had a positive attitude
towards anaemia.

Practices of study participants regarding IDA

Results of the practices of pregnant women are present in
Table 5. Regarding consumption of vitamin C rich foods,
majority (96.4%) of the participants reported to have been
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consuming vitamin C rich foods.

Association between overall knowledge performance
and attitude of study participants

Theassociation between the overallknowledge performance
and attitude of the study participants was investigated. Chi-
square analysis revealed there was significant association
between the overall knowledge and attitudes of the pregnant
women regarding anaemia (X*>=11.791,p=0.003). Table 6
presents the results of the association between knowledge
and attitude of pregnant women.

Discussion

Anaemia in pregnancy remains a public health problem
in developing countries. Our research study assessed the
knowledge, attitudes, and practices of pregnant women
towards iron deficiency anaemia (IDA). Regarding the
overall knowledge performance of the study participants,
a greater proportion (55.1%) had poor knowledge on iron
deficiency anaemia. Results from our study agree with a
similar study in Saudi Arabia, where a greater proportion
(66.7%) of pregnant women involved were found to
have poor knowledge regarding iron deficiency anaemia
(Aboud et al,, 2019). Also, findings in our study support
those of Ahamed et al. (2018), who found that a majority
(60%) of participants in Egypt had poor knowledge
regarding iron deficiency anaemia. Our study’s results are
also in agreement with those reported by Jayanthigopal
and Demisie (2018) in Ethiopia. Furthermore, a study in
Iraq also reported insufficient knowledge among pregnant
women (Alabedi et al., 2020).

In our study, with respect to participants’ awareness of
IDA, most of them had heard about IDA (78.7%). The
participants’ awareness level towards IDA in our study
is, however, lower compared to a similar study done in
Ethiopia (Oumer & Hussein, 2019). The level of IDA
awareness in our study is higher than what was recorded in
a similar study in India. The awareness of IDA in that study
was 39.9% (Nivedita & Shanthini, 2015). The awareness of
pregnant women about IDA can influence their attitude
and practices towards IDA (Adznam et al., 2018).

Our study found that the educational status and gestational
features of the participants were significantly associated
with their overall knowledge performance. This may be a
contributing factor to anaemia in pregnancy based on the
assumption that sociodemographic factors of pregnant
women make them more vulnerable to anaemia than the
general population. A similar study that examined the
association between the knowledge of pregnant women
and anaemia found that the knowledge score was positively
correlated with blood hemoglobin (R = 0.23, p<0.05)
(Zhang & Rojhani, 2018). The knowledge score was also a
predictor of blood hemoglobin levels (R = 0.364, P = 0.02)
(Zhang & Rojhani, 2018). Sociodemographic characteristics
of pregnant women were also significantly associated with
knowledge and practice regarding anaemia in another
similar study done in Ethiopia (Jayanthigopal and Demisie,
2018). A statistically significant association between
knowledge score and marital status, educational level, and
occupation of participants was also observed in Baghdad,
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Table 3: Association between sociodemographic variables and overall knowledge performance regarding anaemia of
study participants.

Sociodemographic variable Overall knowledge performance
Good, n (%) Poor, n (%) X2 p-value
Marital status
Single 17 (16.8) 29 (23.4) 1.615 0.446
Married 79 (78.2) 88 (71)
Cohabiting 5 (5) 7 (5.6)
Occupation
Working 86 (85.1) 102 (82.3) 0.338 0.561
Housewife 15 (14.9) 22 (17.7)
Gestational stage
First trimester 8(7.9) 25 (20.2) 9.764 0.008
Second trimester 29 (28.7) 43 (34.7)
Third trimester 64 (63.4) 56 (45.2)
Educational level
No formal education 1(1) 1(0.8) 40.849 0
Primary 3 (3) 15 (12.1)
Secondary 25 (24.8) 72 (58.1)
Tertiary 72 (71.3) 36 (29)
Gravida
First pregnancy 36 (35.6) 47 (37.9) 1.275 0.529
Second pregnancy 32 (31.7) 31 (25)
Third pregnancy or above 33 (32.7) 46 (37.1)
Table 4: Attitudes of study participants towards iron Table 5: Practices of study participants towards iron
deficiency anaemia, N=225 deficiency anaemia, N=225
Question Frequency |Percentage Question Frequency |Percentage
(n) (%) (n) (%)
Perceived susceptibility Consumption of Vitamin C rich
Likely 95 422 foods
Not likely 81 36.0 Yes 217 96.4
Not sure 49 21.8 No 8 3.6
Perceived severity Frequency of consumption of
Serious 185 82.2 Vitamin C rich foods
Not serious 3 1.3 Daily 111 49.3
Not sure 37 16.4 Twice weekly 91 404
Perceived benefits Monthly 9 4
Good 176 78.2 Twice monthly 6 2.7
Not good 11 4.9 Consumption of Coffee/Tea
Not sure 38 16.9 Yes 78 34.7
Perceived barriers No 146 64.9
Difficult 10 4.4 Timing of Coffee/Tea intake
Not difficult 194 86.2 2hrs or more before meal 19 8.4
Not sure 21 9.3 Right after meal 44 19.6
Right before meal 16 7.1
Iraq (Al-Sattam et al, 2022). The sociodemographic [2hrs or more after meal 1 0.4
characteristics of pregnant women may influence their Intake of locally made drinks to
knowledge regarding anaemia. prevent/manage anaemia
Yes 111 49.3
The overall attitude of the pregnant women in this present [, 114 50.7
study was good and satisfactory. However, their attitudes Consumption of Pica
did not reflect their knowledge as 44.9% of the participants  [yes 41 182
had good knowledge on iron deficiency anaemia. This is  [q 184 81.8
however in contrast to a similar study reporting there was  [Erequency of Pica consumption
a negative attitude and practices among pregnant women Daily 9 4
in Lahore (Habib et al., 2018). The attitude of the pregnant | Twice weekly 16 71
women in this present study agrees with a positive attitude [ Monthly 13 5.8
to IDA found in Saudi Arabia and Egypt (Aboud etal.,2019; | Twice Monthly 1 0.4

Ahamed et al., 2018). Less than 43% of the participants
perceived that they were likely to become anemic. This
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Table 6: Association between knowledge and attitude of study participants

Attitude performance

Positive Neutral Negative X2 P-value
Overall knowledge performance
Good, n (%) 99 (98) 2(2) 0 (0) 11.791 0.003
Poor, n (%) 105 (84.7) 17 (13.7) 2 (1.6)

compares lower to 53.8% of participants perceiving
that they were more vulnerable to anaemia in a study
conducted in India (Nivedita & Shanthini, 2015). Their
perception of susceptibility to IDA was based on religious
reasons in that the condition was not a good condition
and hence they would not wish to say they are susceptible
to it. Others were also of the view that they consumed
healthy meals and hence cannot become anemic. This is in
contrast to the scientific fact that dietary intake of iron is
not sufficient to prevent anaemia in pregnancy because of
the significant increase in demand. Hence the use of iron
supplements (Skolmowska et al., 2022).

Regarding the study participants’ practices, nearly 96% of
them consumed vitamin C-rich foods. Vitamin C has been
well established to enhance the absorption of nonheme
iron (Wallace, 2016). However, about half (49.4%) of
those who reported consuming vitamin C-rich foods
consumed them daily. About half (49.3%) of the pregnant
women in this present study reported the practice of
using locally made drinks such as turkey berry juice in
combination with milk to manage and prevent anaemia.
This practice is contrary to the scientific principle of iron
absorption. Milk is a poor source of iron and also contains
substances such as calcium and casein that can inhibit iron
absorption (Milman, 2020). This study has the drawback
of not being an exploratory study but a descriptive cross-
sectional study. It also employs a single-study design.
We recommend conducting exploratory studies and
employing triangulation to examine the factors that
influence expectant mothers’ knowledge, attitudes, and
practices regarding anaemia in this region.

Recommendations

Results from our study suggest that knowledge level is
below the FAO reference recommendation of 70%, and
therefore a nutrition strategy may be necessary. In the
propagation of educational messages, effort should be
made to improve knowledge regarding iron deficiency
anaemia. As part of an integrative health care delivery,
a Registered Dietitian /Nutritionist should be involved
in the antenatal care delivery to enable appropriate
communication of nutrition-related issues related to iron
deficiency anaemia (IDA).

Conclusion

The findings from this study suggest there is a knowledge
deficit among pregnant women. The positive attitudes of
the study participants regarding anaemia may not translate
into their knowledge concerning a health situation.
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