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ABSTRACT

Introduction: Knowledge of oral iron consumption has been shown to affect compliance with oral iron supplementa-
tion.  The aim of this study was to evaluate the knowledge of oral iron consumption among pregnant women at Hos-
pital Universiti Sains Malaysia. Methods: This was a cross-sectional study conducted among 410 pregnant women 
attending the Obstetrics Clinic, Hospital Universiti Sains Malaysia from 1st October 2019 until 27th February 2020. 
The study used a validated questionnaire consisting of 41 items. The sociodemographic profile, obstetrics charac-
teristics, iron supplementation details, and knowledge score were analysed as descriptive data. The association be-
tween the knowledge score and the associated factors were determined using simple and multiple linear regression 
analyses. Results: Of the 389 respondents, the majority (90.7%) had poor knowledge, and only 9.3% of pregnant 
women had good knowledge. Less than 50% were aware that iron supplements should be resumed up to six weeks 
postpartum. Merely 36.8% knew that milk would not help in iron absorption, and only 10% knew that abdominal 
pain is one of the side effects of oral iron supplements. Less than one-third knew that tofu and potatoes have high iron 
content. Age, educational level, maternal gravidity, history of oral iron intake and compliance status (missed iron 
pills more than seven days) were significantly associated with knowledge score (p ≤ 0.05).  Conclusion: Poor knowl-
edge of oral iron consumption among pregnant women have been established. Effective counselling and educational 
programmes on oral iron supplementation should be initiated to improve awareness among pregnant women.
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INTRODUCTION

Anaemia is a common health issue affecting 38.2% 
of pregnant women worldwide. Globally, 50% of the 
anaemia cases are contributed by iron deficiency (1). 
In Malaysia, iron deficiency anaemia (IDA) among 
pregnant women remains a significant burden to 
the health authority (2). The prevalence of IDA and 
iron depletion among Malaysian pregnant women 
are reported at 31.6% and 19.1%, respectively (3). 
Generally, pregnant women are more vulnerable to 
iron depletion because of the inadequate iron stores 
to fulfil the high iron needs during pregnancy. It is 
obvious that gestational anaemia is associated with 
various effects on both mother and foetus including 
maternal fatigue, reduced exercise tolerance, increased 
incidence of preterm birth and lowered foetal birth 

weight (4,5). Besides, prepartum anaemia may increase 
risk of postpartum haemorrhage (PPH) as a study among 
pregnant women in Tanzania has shown that the risk of 
PPH is significantly higher among pregnant women with 
gestational anaemia. The authors have proposed that 
severe anaemia can affect myometrial contractility due 
to low supplies of haemoglobin and oxygen to the uterus 
(6). These findings are consistent with a study reported 
by Frass (2014) which found that about 30% of anaemic 
pregnant women developed PPH due to uterine atony, 
which eventually leads to high risk of postpartum blood 
transfusion (7). Postpartum haemorrhage audit showed 
that pregnant women with anaemia were at a higher 
risk of receiving blood transfusion (58.5%) compared to 
pregnant women without anaemia (17.8%) (8).
 
Blood transfusions are associated with multiple potential 
adverse effects, such as allergic reactions, haemolytic 
transfusion reactions, the transmission of infectious 
agents, etc. (9). The increasing awareness about the safety 
of blood transfusion has led to an implementation of 
principles for patient blood management (PBM) concepts 
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aimed at optimising erythropoiesis, minimising blood 
loss and increasing anaemia tolerance with the overall 
goal of improving patient outcomes (10). Appropriate 
management of anaemia and IDA in pregnancy is a part 
of PBM in obstetrics. Daily oral iron intake with low dose 
of iron (30 to 60 mg) is strongly recommended to all 
pregnant women to ensure sufficient red cell mass and 
haemoglobin concentration. A higher dose of elemental 
iron (120 mg) is indicated for pregnant women with 
confirmed IDA (11). Oral iron supplementation is also 
advocated to be resumed 6 to 12 weeks following 
delivery in areas with high prevalence of gestational 
anaemia (12). In Malaysia, oral iron supplements are 
freely distributed to all pregnant women with the dose 
ranged between 100 to 200 mg of ferrous iron/day (2). 
Though oral iron supplements are freely provided to all 
pregnant women, poor adherence with oral iron therapy 
remains as an important factor leading to the partial 
success of this PBM programme (2,13,14). Awareness 
of oral iron intake by pregnant women may be lacking, 
which are the main factors as a motivation or barrier to 
the intake of oral iron supplements. 

Lacerte et al. (2011) have shown that the adherence 
to oral iron therapy is significantly correlated with the 
knowledge of anaemia (p value < 0.05) (15). Researchers 
in India reported that pregnant women’s understanding 
regarding the adverse impacts of anaemia in pregnancy 
and the benefits of oral iron therapy were the key 
elements for adherence to iron supplementation (16). 
The level of knowledge of oral iron consumption varies 
across developing countries. In Indonesia, research 
conducted by Titaley et al. (2017) revealed that only 
10% of the pregnant women had better awareness 
regarding oral iron supplementation (17). Ghimire et 
al. (2013) reported that 48.7% of pregnant women in 
Nepal had clear understanding about anaemia and 
iron supplements (18). In Shkodra, Albania, researchers 
have reported that only 32.6% of pregnant women had 
sufficient knowledge of oral iron intake and a proportion 
of them perceived that iron supplementation has 
detrimental effects on the mother and baby (19). A local 
study conducted in Kuala Terengganu demonstrated that 
only 58.3% of pregnant women had good awareness of 
iron consumption (20). Locally, few studies have been 
undertaken to determine the knowledge of pregnant 
women in term of anaemia and its general preventions. 
However, the study of knowledge explicitly for oral 
iron intake is still limited. Only one study evaluated 
pregnant women’s knowledge and attitude towards oral 
iron intake, but the study tool used was not properly 
validated. Therefore, the purpose of this research was to 
explore the knowledge of oral iron consumption among 
pregnant women at Hospital Universiti Sains Malaysia 
(USM), Kelantan. 

MATERIALS AND METHODS

A cross-sectional study was conducted between 

1st October 2019 to 27th February 2020. This study 
involved 410 pregnant women receiving treatment at 
the Obstetrics Clinic, Hospital Universiti Sains Malaysia, 
Kelantan. The participants were recruited based on 
systematic random sampling from which any second 
registered patient was chosen. The sample size was 
estimated based on 5% precision and 95% confidence 
level, using a single proportion calculation concerning 
the study done by Sonkar et al. (2017) in which 40% 
of the population had adequate knowledge (21). 
The minimum sample size required was 405. A self-
administered, and validated questionnaire which was 
developed in the Malay language was used to collect 
the study data. On average, each questionnaire took 
about 20 minutes to complete. All pregnant women who 
received treatment at the Obstetrics Clinic, Hospital 
Universiti Sains Malaysia, understood the Malay 
language and gave informed consent in writing were 
included in this research. Those who were an illiterate, 
non-Malaysian resident and/or had any mental disorder 
were excluded from this study. 

The questionnaire development included several stages, 
including an extensive review of the literature (16, 
21–26), content validation by a multidisciplinary group 
of experts and face validation by 30 pregnant women. 
Subsequently, a validation study was conducted twice, 
involving 122 separate pregnant women for each 
validation study 1 and 2. Besides, 30 respondents from 
validation study 1 were tested twice using the same 
set of questionnaires at an interval of two weeks apart 
to determine the test-retest reliability. The knowledge 
items were analysed using two-parameter logistic item 
response theory (2-PL IRT) analysis using R package 
ltm. There were 22 knowledge items in the validation 
study 1 but reduced to 19 items after the repeat IRT 
analysis as the difficulty and discrimination parameters 
of these remaining 19 items were close to or within the 
acceptable values. The Cronbach’s alpha was > 0.7, and 
Intraclass Correlation Coefficient (ICC) value for test-
retest was 0.74 which were considered acceptable. 
 
The questionnaire consisted of four sections with 41 
questions: (i) sociodemographic profile (8 items), (ii) 
obstetrics characteristics and iron supplementation 
details (15 items), (iii) knowledge of oral iron consumption 
(18 items) (one item regarding the timing of oral iron 
intake was excluded from the validated questionnaire 
due to availability of the new type of iron supplement 
which best taken with meals). The knowledge response 
was rated based on a three-point scale (True/False/Don’t 
know). One mark was given for each ‘Correct’ answer, 
and zero marks were given for ‘Wrong’ or ‘Don’t know’ 
responses. The knowledge rating ranged from 0 - 18. 
Based on the expert opinion of a senior obstetrician, 
nine items out of 18 were listed as the fundamental items 
for determining the extent of knowledge of oral iron 
intake in pregnant women. Participants who responded 
accurately to all the fundamental items were considered 
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as having good knowledge. 

An ethical approval was obtained from the Human 
Ethics Committee of Universiti Sains Malaysia [ref no: 
USM/JEPeM/19010047]. The confidentiality of the data 
was strictly protected.

Data entry and analysis were performed using 
International Business Machine Corporation (IBM) 
Statistical Package for the Social Sciences (SPSS) version 
26.0 (SPSS, Chicago, IL). The sociodemographic profile, 
pregnancy characteristics, iron supplementation details, 
knowledge and perception of the pregnant women 
were analysed and presented as descriptive data. The 
data were presented as frequency (percentage) for 
categorical variables and mean (standard deviation) 
for numerical variables. The association between the 
sociodemographic profile, obstetrics characteristics, 
iron supplementation details and the outcome of interest 
(knowledge score) were determined using simple and 
multiple linear regression analyses. p < 0.25 was set 
for inclusion of variables for multivariable analysis. 
Backward selection method was explored for variable 
selection in the multivariable analysis.  The level of 
statistical significance was set at p ≤ 0.05. 

RESULTS

Sociodemographic profile, pregnancy characteristics, 
and iron supplementation 
A total of 410 questionnaires were distributed, and 389 
completed questionnaires were returned, achieving 
a response rate of 94.8%. Table I and II present the 
sociodemographic profile, pregnancy characteristics 
and oral iron supplementation details of the respondents. 
The mean age of the respondents was 31.07 ± 5.63 years. 
The majority were Malay (98.5%) and married (99.7%). 
They were predominantly unemployed (41.4%) and 
had secondary education (44.7%). Most of the pregnant 
women were multigravida (80.5%) and in the third 
trimester of pregnancy (66.3%). Out of 313 multigravida 
women, only 11.3% had a history of anaemia in the 
previous pregnancy. About 5.9% of the respondents had 
blood disorders in current pregnancy with IDA was the 
most common blood disorders reported (91.3%). More 
than half (53.7%) of the respondents were not aware of 
their haemoglobin level. Two hundred and thirty-five 
(60.4%) respondents had previous experience of oral 
iron consumption. Most of the respondents (96.4%) were 
recommended for oral iron supplements during current 
pregnancy, and only 11.1% experienced adverse effects 
of iron supplements. Out of 375 respondents advised 
for oral iron supplementation, 39.8% were either partial 
or non-compliant with oral iron therapy. Forgetfulness 
(55.0%) was the main cause of poor compliance.

Knowledge of oral iron supplementation
The mean knowledge score was 11.1 ± 3.32. Of 
the 389 respondents, only 36 (9.3%) respondents 

Table I: Sociodemographic profile of pregnant women

Characteristics n (%)

Agea (years)
Ethnicity
  Malay
  Chinese
  Indian
  Others
Marital status
  Married
  Unmarried
Education level
  No formal education
  Primary school
  Secondary school
  Certificate/Diploma
  Degree/master/PhD
Occupation
  Government
  Private
  Self-employed
  Student
  Unemployed
Household incomeb (RM)
  < 4360 (B40 - Bottom 40%)
  4360 – 9619 (M40 – Middle 40%)
  9619 (T20 – Top 20%)
Husband’s education level
  No formal education
  Primary school
  Secondary school
  Certificate/Diploma
  Degree/master/PhD
Smoking status
  Smoker
  Non-smoker

31.07 ± 5.63

383 (98.5)
3 (0.8)

0
3 (0.8)

388 (99.7)
1 (0.3)

0
4 (1.0)

174 (44.7)
96 (24.7)

115 (29.6)

120 (30.8)
55 (14.1)
51 (13.1)
2 (0.5)

161 (41.4)

300 (77.1)
75 (19.3)
14 (3.6)

1 (0.3)
22 (5.7)

196 (50.4)
90 (23.1)
80 (20.6)

11 (2.8)
378 (97.2)

a Age is expressed as mean (standard deviation)
bHousehold income is categorised based on the 2018 report from Khazanah Research Institute 
(27)

had good knowledge, while 353 (90.7%) had poor 
knowledge score. Table III shows knowledge of oral 
iron supplementation of the respondents. Three hundred 
and fifty-three (90.7%) respondents understood that they 
should take oral iron supplement every day, but less than 
half (48.6%) answered correctly that iron supplements 
should be taken up to six weeks postpartum. About half 
(50.4%) of the pregnant women knew that the dosage of 
iron therapy increases with worsening of iron deficiency 
anaemia. Most of the respondents were mindful that 
tea (70.2%) and coffee (70.4%) do not help in iron 
absorption, but only 36.8% responded correctly that 
milk does not help in absorption of iron. Unfortunately, 
only a few of the respondents (10%) were aware that 
abdominal pain is one of the side effects of iron tablets. 
Less than one-third knew that tofu and potatoes have 
high iron content. 

Association between knowledge score and 
sociodemographic profile, pregnancy characteristics 
and iron supplementation 
Ten variables, i.e. age, education level, husband’s 
education level, household income, smoking status, 
maternal gravidity, history of oral iron intake, aware 
of their haemoglobin level, advised for oral iron intake 
within the last four weeks, and compliance status 
(missed iron pills >7 days) were significantly associated 
with knowledge score in the univariable analysis (p ≤ 
0.05). However, variables with p-value < 0.25 were 
included for multivariable analysis. In the multivariable 
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Table II: Pregnancy characteristics and oral iron supplementation 
details

Characteristics n (%)

Maternal gravidity
  Primigravida 
  Multigravida
Maternal parity
  0 – 1
  2
Gestational age
  First trimester (≤ 12 weeks)
  Second trimester (13 – 27 weeks)
  Third trimester (≥ 28 weeks)
  Unsure
History of anaemia in previous pregnancy
  Yes
  No
  Unsure
  Missing data
History of oral iron intake
  Yes
  No
  Unsure
History of blood transfusion
  Yes
  No
  Unsure
Blood disorders in current pregnancy
  Yes
  No
  Unsure
Most common blood disorders in current pregnancy
  IDA
  Thalassaemia trait
Aware of their haemoglobin level
  Yes
  No
  Unsure
Advised for oral iron intake last 4 weeks
  Yes
  No
  Unsure
Source of iron pills
  Received from clinic
  Bought from pharmacy
  Missing info
Aware of the name of iron pills
  Yes
  No
  Unsure
  Missing data
Aware of the dose of iron pills
  Yes
  No
  Unsure
  Missing data
Adverse effects of iron pills
  Yes
  No
  Unsure
  Missing data
Compliance status (Frequency of missed iron pills in 
last 4 weeks)
  Never missed iron pills
  Missed iron pills 1-7 days
  Missed iron pills >7 days
  Unsure
  Missing data
Reasons for non-compliance
  Iron pills not available 
  Forgetfulness
  Side effects
  Others
  Missing data

76 (19.5)
313 (80.5)

151 (38.8)
238 (61.2)

17 (4.4)
93 (23.9)
258 (66.3)
21 (5.4)

44 (11.3)
249 (64.3)
20 (5.1)
76 (19.5)

235 (60.4)
136 (35)
18 (4.6)

22 (5.7)
345 (88.7)
22 (5.7)

23 (5.9)
346 (88.9)
20 (5.1)

21(91.3%)
2(8.7%)

180 (46.3)
134 (34.4)
75 (19.3)

375 (96.4)
12 (3.1)
2 (0.5)

320 (82.3)
55 (14.1)
14 (3.6)

159 (40.9)
119 (30.6)
97 (24.9)
14 (3.6)

35 (9.0)
291 (74.8)
49 (12.6)
14 (3.6)

43 (11.1)
303 (77.9)
29 (7.5)
14 (3.6)

62 (15.9)
113 (29.0)
42 (10.8)
158 (40.6)
14 (3.6)

43 (11.1)
214 (55.0)
16 (4.1)
40 (10.3)
76 (19.5)

Table III: Knowledge of oral iron supplementation

Items Correct re-
spondents

n (%)

1. Iron requirement during pregnancy increases as pregnan-
cy progress.

227 (58.4)

2. Anaemia in pregnancy can cause lethargy. 342 (87.9)

3. Anaemia in pregnancy may increase risk of preterm 
delivery. 

308 (79.2)

4. Iron-rich foods:

     a) Eggs 214 (55.0)

     b) Cockles 341 (87.7)

     c) Tofu 145 (37.3)

     d) Potatoes 147 (37.8)

5. Oral iron supplementation can prevent anaemia.a 290 (74.6)

6. Oral iron supplementation is necessary for normal foetal 
growth. a

352 (90.5)

7. Pregnant women should take oral iron supplement every 
day. a

353 (90.7)

8. Pregnant women should continue taking oral iron supple-
ment until 6 weeks postpartum. a

189 (48.6)

9. Dose of oral iron supplement increases with worsening 
of IDA. a

196 (50.4)

10. Drinks/foods that can enhance oral iron absorption: 

      Tea a 273 (70.2)

      Coffee a 274 (70.4)

      Milk a  143 (36.8)

      Orange a 306 (78.7)

11. Side effects of oral iron supplement:

      Constipation 162 (41.6)

      Abdominal pain 39 (10.0)
a Fundamental item to assess knowledge of oral iron consumption among pregnant women

analysis, only age, education level, maternal gravidity, 
history of oral iron intake and compliance status (missed 
iron pills >7 days) remained significantly associated with 
knowledge score. The respondents who were one year 
older had 0.24 significantly higher knowledge score 
(adjusted β = 0.24, 95% CI 0.13, 0.36, p ≤ 0.0001) and 

those with a tertiary education had 1.33 significantly 
higher score in knowledge compared to those with 
secondary education (adjusted β = 1.33, 95% CI 0.09, 
2.58, p = 0.036). 

Pregnant women who were multigravida had 2.05 
significantly lower knowledge score compared to 
primigravida (adjusted β = -2.05, 95% CI -3.95, -1.45, p 
= 0.035) and the respondents who had no history of oral 
iron intake had 1.48 lower knowledge score than those 
who had previous experience of oral iron consumption 
(adjusted β = -1.48, 95% CI -2.91, -0.04, p = 0.045). 
Pregnant women who were non-compliant with iron 
supplements (missed iron pills >7 days) had 1.63 
lower knowledge score compared to those who were 
compliant (never missed iron pills) (adjusted β = -1.63, 
95% CI -2.86, -0.40, p = 0.010). Approximately 30% of 
the variation in knowledge score was explained by age, 
education level, gravidity, history of oral iron intake and 
compliance status (missed iron pills >7 days) according 
to the multiple linear regression model (R2=0.296) 
(Table IV).

DISCUSSION

The findings of our study demonstrated that 11.3% of 
multigravida women had history of anaemia in previous 
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Table IV: Association of knowledge score with respondents’ sociodemographic profile, pregnancy characteristics and iron supplementation 
details

Characteristic
Simple linear regression Multiple linear regression

Crude β (95% CI) p-value Adjusted β (95% CI) p-value

Age, years
Ethnicity
  Malay
  Non-Malay
Marital status
  Married
  Unmarried
Education level
  Secondary education
  Tertiary education
Husband’s education level
  Secondary education
  Tertiary education
Household income
  Low income
  Middle and high income
Smoking status
  Non-smoker
  Smoker
Maternal gravidity
  Primigravida 
  Multigravida
Maternal parity
  0 – 1
  2
Gestational age
  First trimester (≤ 12 w)
  Second trimester (13 – 27 w)
  Third trimester (≥ 28 w)
History of anaemia in previous pregnancy
  Yes
  No
History of oral iron intake
  Yes
  No
History of blood transfusion
  Yes
  No
Blood disorders in current pregnancy
  Yes
  No
Aware of their haemoglobin level
  Yes
  No
Advised for oral iron intake last 4 weeks
  Yes
  No
Aware of the name of iron pills
  Yes
  No
Aware of the dose of iron pills
  Yes
  No
Compliance status (Frequency of missed iron pills in last 4 weeks)
  Never missed iron pills
  Missed iron pills 1-7 days
  Missed iron pills >7 days

0.12 (0.07,0.18)

Ref
0.28 (-2.41, 2.97)

Ref
-5.08 (-11.60, 1.45)

Ref
1.40 (0.75,2.05)

Ref
1.09 (0.43,1.75)

Ref
1.42 (0.64,2.20)

Ref
-2.77 (-4.76,-0.80)

Ref
1.22 (0.40,2.05)

Ref
0.37 (-0.31,1.05)

Ref
-0.02 (-1.86,1.82)
0.39(-1.21,1.99)

Ref
-0.80 (-1.84,0.25)

Ref
-0.75 (-1.44,-0.06)

Ref
-0.13 (-1.54,1.27)

Ref
-1.08 (-2.47,0.30)

Ref
-1.11 (-1.81,-0.40)

Ref
-2.23 (-4.13,-0.32)

Ref
-0.68 (-1.41,0.05)

Ref
-0.55 (-1.67,0.58)

Ref
-0.71 (-1.64,0.21)
-1.87 (-3.21,-0.51)

 0.0001

0.840

0.127

 0.0001

0.001

 0.0001

0.006

0.004

0.283

0.985
0.632

0.134

0.033

0.854

0.126

0.002

0.022

0.069

0.337

0.130
0.007

0.24 (0.13,0.36)

Ref
1.33 (0.09,2.58)

Ref
-2.05 (-3.95,-1.45)

Ref
-1.48 (-2.91.-0.04)

Ref

-1.63 (-2.86,-0.40)

 0.0001

0.036

0.035

0.045

0.010

Ref: Reference group
The backward method was applied for variable selection in multivariable model. No multicollinearity was detected in the model. Model assumptions were fulfilled. Coefficient of determination 
(R2) = 0.296.
p is significant at  0.05

pregnancy, and only 5.9% of the pregnant women had 
blood disorders in the current pregnancy. IDA was the 
most common blood disorders reported. The prevalence 
of anaemia in our study was substantially lower 
compared to previous studies which reported that the 
prevalence of gestational anaemia in Malaysia ranged 
between 33% to 43.6% (3, 28). The contradicting results 
could be due to the prevalence of anaemia in both studies 
was calculated based on the Full Blood Count results 
performed on patients’ sample which could be more 
reliable compared to ours in which the prevalence of 
anaemia and IDA were derived from what was reported 

by the respondents. The fact that 5.1% of the pregnant 
women in our study were unsure whether they had IDA 
in the current pregnancy and more than half (53.7%) of 
them did not aware of their haemoglobin level, these 
may indicate that they were not well informed and had 
less awareness regarding their medical conditions and 
health status.

The majority of our respondents had poor knowledge 
even though most of them were multigravida and had 
a previous experience of oral iron intake. Overall, only 
9.3% of the respondents had good knowledge. This 
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finding was consistent with a study reported by Titaley et 
al. (2017) which showed that only 10% of the pregnant 
women in Indonesia had sufficient knowledge about 
oral iron supplementation (17). In the local setting, our 
finding was lower compared to a study among pregnant 
women in Kuala Terengganu, in which 58.3% had good 
knowledge (20). The difference might be attributed to 
the education level whereby their subject’s education 
level was predominantly diploma or degree compared 
to our subjects, which was secondary school. Besides, 
the definition of good knowledge in their study was 
different as the overall accurate response of 76% was 
considered good. In our study, 100% accurate response 
was required, in which all the fundamental items need 
to be answered correctly.

More than half of the respondents (51.4%) did not know 
that oral iron supplement should be resumed until six 
weeks postpartum. Consistent with our finding, about 
40% of pregnant women in India failed to consume 
oral iron tablets postnatally, contributing to the high 
prevalence of postpartum anaemia (29,30). Poor 
awareness regarding these issues may be attributed to 
a lack of knowledge on the benefits of postnatal iron 
intake and improper implementation of postnatal iron 
supplementation guideline by health care facilities 
(31). In addition, only half (50.4%) of the respondents 
knew that the dose of iron tablets should be increased 
as iron deficiency anaemia worsened. In Germany, the 
dose of oral iron tablets ranged from 7 to 80 mg/day for 
women without IDA and 5 to 200 mg/day for women 
with IDA (32). Good knowledge of the precise dose 
of iron supplements is crucial to maintain a desirable 
iron status during pregnancy. The inadequate iron dose 
can predispose women to IDA, while excess iron could 
result in the formation of reactive oxygen species and 
lipid peroxidation in which both circumstances may 
have a detrimental effect on mother and foetus (33,34).

Most of the respondents were aware that tea (70.2%) 
and coffee (70.4%) do not enhance iron absorption. 
Surprisingly, more than half of the respondents were not 
well educated about the milk’s effect on iron absorption. 
Similar findings were recorded among pregnant women 
in Kuala Lumpur, where 81.9% of the respondents knew 
that tea and coffee could inhibit iron absorption, but 
knowledge about the effect of milk on iron absorption 
was not evaluated in this study (25). On the other 
hand, researchers in Ethiopia estimated that 69.5% of 
the pregnant women did not know that consuming tea, 
coffee, and milk would hinder the absorption of iron. 
Hence, coffee and milk were consumed extensively by 
most of the women surveyed (35).  

Regarding the dietary iron, half of the respondents knew 
that eggs were a decent source of iron, but less than one-
third were aware that tofu and potatoes are also rich in 
iron. This result was consistent with a study published 
in India which reported that only 25% and 40% of the 

pregnant women knew that chicken and eggs are good 
source of iron, respectively (16). Another study in Saudi 
Arabia also revealed that almost half of the respondents 
had inadequate knowledge of iron sources, as most of 
them could not differentiate between various types of 
iron-rich foods (36). 

Awareness of the side effects of iron supplements was 
also low, as the respondents were unaware that the side 
effects of iron supplements include constipation (40%) 
and abdominal pain (10%). Research among pregnant 
women in Kenya revealed similar result as 48.7% of 
the participants did not know any side effects of iron 
supplements (37). A study on tolerability of oral iron 
pills found that 30-50% of the patients taking the iron 
supplements had adverse effects, mostly gastrointestinal 
disturbances (38). However, in our study, only 11.1% of 
pregnant women had adverse effects of iron supplements. 
The discrepancy could be attributed to an inability to 
recognise the symptoms due to poor understanding of 
the adverse effects of oral iron supplements.

In the current study, the knowledge score was influenced 
by maternal age, educational level, gravidity, history 
of oral iron intake, and compliance status (missed 
iron pills >7 days). There had been a greater level of 
awareness among pregnant women of older ages and 
higher education levels. Similarly, Kamau et al. (2019) 
reported that pregnant women aged more than 30 
years were more prone to have better knowledge of 
oral iron supplementation compared to those below 
30 years of age (37). Research among pregnant women 
in Saudi Arabia found that the knowledge score was 
higher among those with high education level, but there 
was no correlation between knowledge score and age 
(36). Educated pregnant women were possibly more 
concerned about their pregnancy and health of the 
foetus (28).   

The lower knowledge score was correlated with 
multigravida women. In contrast to our result, 
researchers in Kenya reported that better awareness 
was observed among multiparous women compared 
to nulliparous women (37). The contrary effect could 
be due to multigravida women may believe that 
they were less vulnerable to IDA, thereby failing to 
obtain information on iron supplementation. Besides, 
insufficient knowledge was linked to pregnant women 
with no experience of oral iron intake. Similarly, a study 
conducted among pregnant women in Indonesia showed 
that a higher knowledge score was correlated with those 
taking iron supplements in previous pregnancy (39).

Poor knowledge score was also identified in pregnant 
women who were non-compliant with oral iron 
supplementation. Many researchers supported this 
finding (15,40,41). A study involving Indonesian 
pregnant women found that better compliance was 
observed among pregnant women with good knowledge 
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of oral iron consumption (17). As expected, educated 
pregnant women were more likely to have good 
knowledge because they may have extensive source of 
information about the benefits and importance of oral 
iron consumption. They also could be more concerned 
about undesirable pregnancy effects, resulting in more 
treatment adherence than uneducated women.

The present study used a validated and reliable 
questionnaire to assess knowledge of oral iron 
consumption among pregnant women. A validated and 
reliable questionnaire is essential to obtain good results. 
Our findings, therefore, give valuable insight into the 
knowledge of pregnant women about oral iron intake 
that can be used for potential improvement initiatives. 
Nevertheless, our study limitation is by the nature of 
data collection. All the samples were selected from a 
single centre with a homogenous population; hence 
the results may not reflect the degree of awareness 
and understanding of pregnant women nationwide. 
A broader range of patients’ demographics could be 
analysed if a study is conducted in multiple centres.

CONCLUSION

Pregnant women in this study had inadequate knowledge 
about oral iron intake, which may affect the compliance 
towards oral iron supplementation. Therefore, it is 
important to implement appropriate and effective 
measures to improve knowledge of the pregnant women 
by giving clear instructions of oral iron intake, educating 
on the benefits of oral iron supplements and the adverse 
impacts of IDA in pregnancy and emphasising on the 
importance of compliance to oral iron consumption. 
Efficient educational resources such as booklets, 
pamphlets or online applications about oral iron 
supplementation, should be available and accessible 
to all pregnant women. In addition, involvement 
of the family members during clinic counselling is 
vital to ensure better understanding about oral iron 
consumption among pregnant women and their family 
members. Finally, attempts must be taken to improve the 
knowledge and counselling skills of health professionals 
by giving intensive training particularly among nurses 
and midwives who are often met by pregnant women. 

ACKNOWLEDGEMENTS

We wish to thank the staffs of Obstetrics and Gynaecology 
Clinic, Hospital USM and all respondents who took part 
in this study. 

REFERENCES 

1.	 The global prevalence of anaemia in 2011. 
Geneva, World Health Organization; 2015.

2.	 Milman N. Iron Deficiency and Anaemia in 
Pregnant Women in Malaysia – Still a Significant and 
Challenging Health Problem. J Preg Child Health. 

2015;2(3). doi: 10.4172/2376-127X.1000168. - 
DOI

3.	 Mahdy ZA, Jumaida AB, Muhammad Za’im SH, 
Rahana AR, Mukudan K, Zaleha MI. Antenatal Iron 
Deficiency in an Urban Malaysian Population. 
Med & Health. 2017;12(1):27-33.

4.	 Haider BA, Olofin I, Wang M, Spiegelman D, Ezzati 
M, Fawzi WW. Anaemia, Prenatal Iron Use, and 
Risk of Adverse Pregnancy Outcomes: Systematic 
Review and Meta-Analysis. BMJ. 2013;346:pf3443. 
doi: https://doi.org/10.1136/bmj.f3443. - DOI

5.	 Zhang Y, Jin L, Liu JM, Ye R, Ren A. Maternal 
Hemoglobin Concentration During Gestation and 
Risk of Anemia in Infancy: Secondary Analysis 
of a Randomized Controlled Trial. J Pediatr. 
2016;175:106-110.e2.

6.	 Kavle JA, Stoltzfus RJ, Frank W, James MT, Sabra 
SK, Laura EC. Association between Anaemia 
during Pregnancy and Blood Loss at and after 
Delivery among Women with Vaginal Births in 
Pemba Island, Zanzibar, Tanzania. J Health Popul 
Nutr. 2008;26(2):232-240.

7.	 Frass KA. Postpartum hemorrhage is related to the 
hemoglobin levels at labor: Observational study. 
Alexandria Journal of Medicine. 2014;51:333-337. 
doi: 10.1016/ j.ajme.2014.12.002. - DOI

8.	 Flores CJ, Farah S, Ben S, et al. Improving patient 
blood management in obstetrics: snapshots of 
a practice improvement partnership. MJ Qual 
Improv Rep. 2017;6(1):e000009. doi: 10.1136/
bmjquality-2017-000009. - DOI

9.	 Sahu S, Hemlata, Verma A. Adverse events 
related to blood transfusion, Indian J Anaesth. 
2014;58(5):543-551. doi: 10.4103/0019-
5049.144650. - DOI

10.	 Shander A, Isbister J, Gombotz H. Patient blood 
management: the global view. Transfusion. 
2016;56:S94–S102. doi: 10.1111/trf.13529. - DOI

11.	 Recommendations on antenatal care for a positive 
pregnancy experience. World Health Organization; 
2016. (http://www.who. int/reproductivehealth/
publications/maternal_ perinatal_health/anc-
positive-pregnancy-experience/en/).

12.	 Iron supplementation in postpartum women. 
World Health Organization; 2016.

13.	 Thirukkanesh S, Zahara AM. Compliance to Vitamin 
and Mineral Supplementation among Pregnant 
Women in Urban and Rural Areas in Malaysia. 
Pakistan Journal of Nutrition. 2010;9(8):744-50.

14.	 Nik Rosmawati NH, Mohd Nazri S, Mohd Ismail 
I. The Rate and Risk Factors for Anemia among 
Pregnant Mothers in Jerteh Terengganu, Malaysia. 
Journal of Community Medicine & Health 
Education. 2012;2:150. doi: 10.4172/2161-
0711.1000150. - DOI

15.	 Lacerte P, Pradipasen M, Temcharoen P, Imamee 
N, Vorapongsathorn T. Determinants of Adherence 
to Iron/Folate Supplementation During Pregnancy 
in Two Provinces in Cambodia. Asia Pac J Public 



Mal J Med Health Sci 17(SUPP9): 109-117, Nov 2021116

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

Health. 2011;23(3):315-23. doi: https://doi.
org/10.1177/1010539511403133. - DOI

16.	 Nivedita K. Fatima N. Knowledge, attitude and 
practices of pregnant women regarding anemia, 
iron rich diet and iron supplement. Int J Reprod 
Contracept Obstet Gynecol. 2016;5(2):425-
31. doi: http://dx.doi.org/10.18203/2320-1770.
ijrcog20160383 - DOI

17.	 Titaley CR, Rahayu E, Damayanti R, et al.  
Association between Knowledge and Compliance 
of taking iron/folic acid supplements during 
pregnancy. Asian Journal of Pharmaceutical and 
Clinical Reasearch. 2017;10:5.

18.	 Ghimire N, Pandey N. Knowledge and Practice of 
Mothers Regarding the Prevention of Anemia during 
Pregnancy, in Teaching Hospital, Kathmandu. 
Journal of Chitwan Medical College. 2013;3(3):14-
17. doi: https://dor.org/10.3126/jcmc.v3i3.8631. - 
DOI

19.	 Kraja E, Caja T, Petrela E. Iron deficiency anemia 
among pregnant women in Shkodra. Shkodra, 
Albania: International Conference on Research 
and Education. 2013

20.	 Theng CE, Noor Salihah Z, Hayati MY. Knowledge 
and attitude on consumption of iron supplement 
among pregnant women in Kuala terengganu, 
Terengganu. Malaysian Applied Biology. 
2017;46(3):105-12.

21.	 Sonkar VK, Nazia MK, Vijay KD, Ismail FI. 
Knowledge and practices of pregnant women 
regarding the iron supplementation during 
pregnancy. Int J Community Med Public 
Health. 2017;4(8):891-2894. doi: http://dx.doi.
org/10.18203/2394-6040.ijcmph20173341. - DOI

22.	 Sarju SR, Thawalwong R, Panna T, et al. Effect of 
Knowledge and Perception on Adherence to Iron 
and Folate Supplementation during Pregnancy 
in Kathmandu, Nepal. J Med Assoc Thai. 
2014;97(Suppl 10):S67- 74.

23.	 Ashraful A, Sabrina R, Nazib UZK, et al. How can 
formative research inform the design of an iron-
folic acid supplementation intervention starting in 
first trimester of pregnancy in Bangladesh. BMC 
Public Health. 2015;15:374.

24.	 Gowri D, Sakthi D, Palanivel C. Influence of 
Awareness and Attitude about Anemia and Iron 
Supplements on Anemic Status of Pregnant Women 
Attending a Tertiary Care Centre in South India. J 
Contracept Stud. 2017;2:1. doi:10.21767/2471-
9749.100026. - DOI

25.	 Adznam SNH, Sedek F, Mohd Kasim Z. Assessment 
of knowledge level on anaemia among pregnant 
women in Putrajaya. AIP Conference Proceedings; 
2018. doi: https://doi.org/10.1063/1.5028019. - 
DOI

26.	 Triharini N, Sulistyono A, Adriani M, Arminia NKA, 
Nastitia AA. Adherence to iron supplementation 
amongst pregnant mothers in Surabaya, Indonesia: 
Perceived benefits, barriers and family support. 

International Journal of Nursing Sciences. 
2018;5(3):243-8.

27.	 Khazanah Research Institute (2018). Khazanah 
Research Institute THE STATE OF HOUSEHOLDS 
{Internet}. Available from: http://www.krinstitute.
org/assets/contentMS/img/template/editor/
FullReportKRISOH 2018.pdf

28.	 Soh KL, Tohit ERM, Japar S, Geok SK, Ab Rahman 
NB, Raman RA. Anemia among antenatal mothers 
in urban Malaysia. Journal of Biosciences and 
Medicines. 2015;3:6-11.

29.	 Milman N. Postpartum anemia I: definition, 
prevalence, causes, and consequences. Ann 
Hematol. 2011;90(11):1247-53. doi: 10.1007/
s00277-011-1279-z. - DOI

30.	 Rakesh PS, Vijayaprasad G, Dimple J, Krishna M, 
Kuryan G, Jasmin P. Determinants of postpartum 
anemia among women from a rural population in 
southern India. Int J Womens Health. 2014;6:z395–
400.

31.	 Ramya S, Jayalakshmy R, Swaroop KS, et al. High 
prevalence of anemia among postnatal mothers in 
Urban Puducherry: A community-based study. J 
Family Med Prim Care. 2019;8(8):2703-2707. doi: 
10.4103/jfmpc.jfmpc_386_19. - DOI

32.	 Demuth IR, Annett M, Anke W. Iron 
supplementation during pregnancy – a cross-
sectional study undertaken in four German states. 
BMC Pregnancy and Childbirth. 2018;18(1):491.

33.	 Viteri FE, Casanueva E, Tolentino MC, Diaz-Frances 
J, Erazo AB. Antenatal iron supplements consumed 
daily produce oxidative stress in contrast to weekly 
supplementation in Mexican non-anemic women. 
Reprod Toxicol. 2012;34:125–132. 

34.	 Pena-Rosas JP, De-Regil LM, Gomez MH, Flores-
Urrutia MC, Dowswell T.  Intermittent oral iron 
supplementation during pregnancy. Cochrane 
Database Syst Rev. 2015. doi: https://doi.
org/10.1002/14651858.CD009997.pub2. - DOI

35.	 Serbesa ML, Iffa MT. Knowledge, attitude and 
practice on prevention of iron deficiency anemia 
among pregnant women attending ante–natal care 
unit at public hospitals of Harar Town, Eastern 
Ethiopia: institutional based cross-sectional study.  
Int J Pregn & Chi Birth. 2019;5(2):48-55. doi: 
10.15406/ipcb.2019.05.00146. - DOI

36.	 Enas AD. Descriptive study for pregnant women’s 
knowledge attitude and practices regarding iron 
deficiency anemia and iron supplements in 
the southern region of KSA. Asian J. Clin. Nutr. 
2020;12:21-33. doi: 10.3923/ajcn.2020.21.33. - 
DOI

37.	 Kamau MW, Waithira M, Samuel TK. Maternal 
knowledge on iron and folic acid supplementation 
and associated factors among pregnant women 
in a rural County in Kenya. International Journal 
of Africa Nursing Sciences. 2019;10:74–80. doi: 
https://doi.org/10.1016/j.ijans.2019.01.005. - DOI

38.	 Cancelo-Hidalgo MJ, Castelo-Branco C, 



Mal J Med Health Sci 17(SUPP9): 109-117, Nov 2021 117

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

Palacios S, et al. Tolerability of different 
oral iron supplements: a systematic review. 
Curr Med Res Opin. 2013;29:291– 303. doi: 
10.1185/03007995.2012.761599 PMID: 
23252877. - DOI

39.	 Souganidis ES, Kai S, de Pee S, et al. Relationship 
of maternal knowledge of anemia with maternal 
and child anemia and health-related behaviors 
targeted at anemia among families in Indonesia. 
Matern Child Health J. 2012;16(9):1913–1925. 
doi:10.1007/s10995-011-0938-y. - DOI

40.	 Taye B, Abeje G, Mekonen A. Factors associated 
with compliance of prenatal iron folate 
supplementation among women in Mecha district, 
Western Amhara: A cross-sectional study. Pan 
African Medical Journal. 2015;20(43):4894-4900. 
doi: 10.11604/pamj.2015.2043.4894. - DOI

41.	 Ugwu EO, Olibe AO, Obi SN, Ugwu 
AO. Determinants of compliance to iron 
supplementation among pregnant women in 
Enugu, Southeastern Nigeria. Nigerian Journal of 
Clinical Practice. 2014;17(5):608-612.


