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Purpose: In Eritrea, every pregnant woman is provided with a supplemental iron and folic acid (IFA) tablet starting from the first
antenatal visit throughout the end of pregnancy. In Zoba Macekel, two-third of first antenatal visits have been at either the second or
third trimesters. This practice could limit pregnant women’s timely access to the nutritional supplement and its benefits. Therefore, this
study aims to identify the knowledge, attitude, and practice of women delivering in Edaga-Hamus Community Hospital towards the
supplemental IFA tablet.

Materials and Methods: A health facility-based cross-sectional study was carried out on 360 women delivering in Edaga-Hamus
Community Hospital. Data were collected using a structured questionnaire through systematic sampling. Associated factors were
identified using bivariate and multivariable logistic regression. Associations with a p-value <0.05 were considered significant.
Results: Mothers with higher level of IFA knowledge and attitude held 52.8% and 65.4%, respectively. Health care workers were
predominantly (92.3%) the main source for IFA information. Possible IFA side-effects were known by 64.8% of the mothers, even
though only 28.2% knew reduction of side effects if taken with food. Almost all (96.1% and 97.0% respectively) believed IFA is
beneficial and can prevent anemia. Only 27.9% had appropriately practiced taking the IFA supplement. Mothers who visited for
antenatal care more than 8 times (AOR: 4.02, 95% CI: 1.45, 11.09) and 5 to 8 times (AOR: 2.87, 95% CI: 1.52, 5.41) had increased
odds of appropriate IFA practice compared to those who visited for 1 to 4 times. Women who had planned pregnancies (AOR: 2.03,
95% CI: 1.01, 4.10) were more likely to have appropriate practice than their counterparts who had unplanned pregnancies.
Conclusion: The study indicated that further strategies need to be implemented to increase the current level of knowledge, attitude,
and practice of IFA.
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Introduction

Adverse pregnancy outcomes are among the major public health concerns, especially in low- and middle-income
countries. Currently, the most common cause of adverse pregnancy outcomes is maternal anemia which affects an
estimated 41.8% of all pregnancies globally. Anemia amongst pregnant women is defined as a hemoglobin level of
<l1g/dl at sea level,* and occurs when the number and oxygen carrying capacity of red blood cells subsides the body’s
physiologic oxygen necessities. The major cause of anemia among pregnant women is iron deficient diet,” succeeded by
megaloblastic anemia due to folate deficiency,® even though other causes can contribute to it. Maternal anemia increases
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the number of children born with reduced birth weight and heightens the risk of maternal mortality.” Pregnant women
need iron supplementation because of higher fetal demand, rapid tissue growth and increased cell mass.

The amount of iron required during pregnancy also depends on their iron store. Hence, most pregnant women need
iron supplementation.® It has been noted that iron supplementation during pregnancy has been shown to reduce maternal
anemia by up to 70%, abating its consequent harm to both the baby and the mother.” Therefore, every pregnant woman is
recommended to take a supplemental tablet containing a combination of 30 mg or 60 mg of elemental iron and 400 pg
(0.4 mg) of folic acid orally on a daily basis. This supplement is mainly recommended for the prevention of maternal
anemia, puerperal sepsis, low birth weight, and preterm birth.'” Although according to Cochrane systematic review
analysis, the use of intermittent iron supplementation has shown similar maternal and infant outcomes and fewer side
effects,® there are reports that non-compliance with iron-folic acid supplementation is also a considerable problem that
could have a negative impact on the health of both the mother and the fetus.?

In Eritrea, Antenatal care (ANC) services are provided so as to prevent, detect, and manage problems and factors that
adversely affect the health of a mother and infant. One of its major objectives is to lower the occurrence of iron and folic
acid deficiency in pregnancy so as to prevent occurrence of anemia. According to the Eritrean population and health
survey, in 2010, 23.8% of the overall women who participated in the study reported to experience anemia during their
earlier pregnancies, and this existed among 25.7% participants from Zoba Maekel. These results were based on reports of
anemia in their latest pregnancy by women aged 15-49 with live births in the 5 years preceding the survey. For the
prevention of anemia and other purposes, all pregnant women in the country are required to have at least eight antenatal
visits and take one dose of IFA tablet daily throughout their pregnancies. Therefore, during the first visit, optimally in the
first trimester, a mother is provided with daily iron and folic acid supplements containing 30 mg to 60 mg of elemental
iron (or 300mg of ferrous sulphate) and 400 pg (0.4 mg) of folic acid for the prevention of maternal anemia, puerperal
sepsis, low birth weight, and preterm birth.

Knowledge about the importance of IFA supplementation and women’s attitude can contribute to its early use and
overall practice. This is not only important in improving the health status of the baby but also that of the mother."" In
Eritrea, all pregnant women visiting for ANC service receive health education and IFA tablets starting on their first visit.
According to the Eritrean Health Management Information System (HMIS) on average, in the last 5 years, 66% of all
women visiting for ANC service in Zoba Mackel arrived in either their second or third trimester. This could hinder their
timely access to the WHO-recommended nutritional supplement and could potentially lead to anemia and an increased
probability of adverse pregnancy outcomes, unless they have preferred to getting it from other sources other than from
ANC service.

To the best knowledge of the authors, published studies regarding the possible gaps in the practicality of timely and
appropriate use of IFA supplementation have not been conducted in Eritrea or Zoba Maekel. Therefore, this study aims to
assess the level of knowledge, attitude, and practice of women delivering in Edaga-Hamus Community Hospital on the
supplemental IFA tablet.

Materials and Methods
Study Area and Population

The study was carried out on women delivering in EHCH, a government-owned health facility in Asmara. The facility is
located in the Edaga-Hamus subzone and is accessible for pregnant women in the Eritrean capital and from the Maekel
region. Following its recent enhancement, in addition to its suitable location, the hospital had had the highest rate of
delivery in the Mackel region contributing an average delivery rate of 264 births per month in 2020; covering 61% of all
deliveries by Macekel region in that year.

Study Design and Sampling

A hospital-based quantitative cross-sectional study was conducted from 1st September to 31st December 2021. The
sample size was determined using the single population proportion formula with finite population correction, applying
95% confidence interval and a 5% margin of error. As there was no previous data concerning the KAP of women towards
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the use of IFA supplementation, the expected proportion while computing the sample size was taken as 0.5. Finally,
considering a 5% non-response, the final sample size was 360 women. A linear systematic sampling technique was
implemented for the selection of study participants, where the sampling interval was calculated using 2020 (from
September up to December) delivery rate of EHCH, yielding a final value of 3 (ie, 1096/360). Therefore, every third

of all mothers who delivered from 1st September to 31st December of 2021 were taken as study participants.

Data Collection

A self-developed structured questionnaire, customized by the primary researchers and translated to the local language
Tigrigna, was implemented to assess the level of KAP of supplemental IFA tablets. The questionnaire captured information
for demography, obstetric history, ANC visit and access history, level of knowledge and attitude of anemia, KAP of IFA,
pregnancy diet history, and IFA side effect history. Mothers who delivered at the delivery wards of EHCH were assessed
using the standardized questionnaire. The final questionnaire was designed and formatted for the open data kit (ODK) mobile
application (app), in both English and Tigrigna, and data collection was conducted using the app. Data collectors were
familirized with the perpuse of the study and trained on how to use the ODK mobile app during data collection. A ten-day
preliminary data collection practice was conducted to test the functionality of the questionnaire and the mobile app.

Data Analysis

After the actual data collection, data were exported from the ODK app and converted into an excel file and imported to
SPSS version 22 software for cleaning and analysis. Descriptive statistics for socio-demographic characteristics, obstetric
history, and characteristics related to IFA supplementation were presented using frequency and cross-tabulations.
Bivariate and multivariable analyses were implemented to assess the association between dependent and independent
variables. In the first step, variables were selected based on review of literature, which included information on
i. demographic background (age, address, educational level, occupation, marital status, and spouse’s education), ii.
previous pregnancy history related variables (if had been pregnant before or not, history of previous pregnancy ANC
visit, number of previous pregnancies, number of children, history of abortion or stillbirth, number of abortion and
stillbirth), iii. current pregnancy related variables (status of planned pregnancy, number of current ANC visits, starting
time of first ANC visit, distance of ANC service from home, occurrence of IFA side effects), iv. anemia knowledge
focusing variables (knowing what normal Hb level is, knowing current Hb level, hearing about anemia, hearing about
folic acid), v. diet-related variables (relative amount of food taken during pregnancy, regularly taking vitamin C rich
foods, habit of drinking coffee, habit of drinking tea, habit of taking tea or coffee while eating, following non-vegetarian
diet, including vegetables in meal, number of meals per day), vi. side effect of IFA related variables (occurrence of IFA
side effects before pregnancy, occurrence of IFA side effects after pregnancy), and vii. variables assessing IFA knowl-
edge, IFA attitude, anemia knowledge, and anemia attitude, were fitted into a bivariate logistic regression model at
a p-value less than or equal to 0.1. All variables with p-value less than 0.1 in the first step and the dependent variable
were then fitted in the multivariable model. At multivariable level, p-values less or equal to 0.05 were considered

significant. Adjusted odds ratios with a 95% confidence interval (CI) were used to present the final result.

Operational Definitions and Variable Measurements

Knowledge of IFA Supplementation

The level of IFA tablet knowledge was assessed based on eleven questions, including yes/no, multiple-choice, and multi-
selection questions. The questions covered topics related to the need for an IFA tablet, its benefit, when should it be
started and stopped, the recommended dose and other related questions. Every right answer scored was given one point
and respondents’ final score was assessed based on the percentage of right answers scored out of the total possible
highest score. Finally, based on the overall median value (MD = 49.8), respondents were classified as having adequate or
inadequate knowledge.
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Attitude Toward IFA Supplementation

The level of attitude on the IFA tablet was assessed based on eight questions, comprising choices measuring the
degree of agreement starting from strongly agree, to agree, neutral, disagree, and strongly disagree. The questions
covered topics related to benefit of the IFA tablet; the importance of starting early, taking it on a daily basis and
throughout pregnancy, if they think it is harmful and can prevent anemia; and other related questions. Every
question was scored based on the Likert scale and respondents’ final score was assessed based on the percentage
scored out of the total possible highest score. Finally, using the overall median value (MD = 77.0) as a cut-off
point, respondents were classified as having favorable or unfavorable attitude.

Practice of IFA Supplementation

To assess the appropriateness of IFA practice, the study implemented the self-report method and categorized
responders based on three items. The three items were: (i) start taking IFA tablet from the first trimester of pregnancy,
(i1) taking one dose of 30-60 mg iron and 400 ug folic acid tablet, (iii) taking the tablet on a daily basis for the
recommended period of time. All mothers who responded positively to the above-mentioned items were considered to
have appropriate practice.

Knowledge of Anemia

Anemia knowledge assessment implemented ten yes/no, multiple-choice, and multi-selection questions; covering topics
about the cause, symptoms, health effects and prevention of anemia. Every correct answer was given one point and the
final score was assessed based on the percentage scored out of the highest possible score. Respondents were categorized
based on the overall median value (MD = 53.0), as having adequate or inadequate knowledge.

Attitude of Anemia

The attitude of anemia was assessed using eight questions, based on choices measuring the degree of agreement starting
from strongly agree, to agree, neutral, disagree, and strongly disagree. Questions implemented were about the importance
of being aware of anemia during pregnancy, the seriousness of anemia, the relation between pregnancy and anemia, the
possibility of treating anemia and others. Every question was scored based on the Likert scale and respondents’ final
score was assessed using the percentage scored out of the total possible highest score. Finally, using the overall median
value (MD = 63.6), respondents were classified as having favorable or unfavorable attitude.

Inclusion and Exclusion Criteria

All women who delivered at EHCH from 1st September to 31st December 2021 were eligible to participate in the study.
Mothers who refused to participate, mentally impaired, referred mothers or severely ill mothers (critical mothers) were
excluded from the sampling frame.

Ethical Considerations

Ethical clearance has been obtained from the health research proposal review and ethical committees of the Eritrean Ministry
of Health. On starting the actual data collection, according to the declaration of Helsinki,'* an informed consent was verbally
obtained from all study participants, after explaining the objectives, methods and benefits of the study. The subjects were
informed on their right to abstain from participating, or withdrawing their consent at any time and only those who gave their
consent for participation were included in the study. During data collection, participants were questioned privately and all
questionnaires were filled anonymously using number coding to secure individual information confidentiality.

Results

Socio-Demographic Characteristics of Responders

Within the study period, a total of 358 mothers who delivered in the EHCH delivery ward consented to participate in the
study; giving a response rate of 99.4%. Two-thirds (65.9%) of the study participants were within the age group of 25-34,
followed by 75 (20.9%) and 47 (13.1%) for age groups 18-24 and 35-42 years, respectively. Complete socio-
demographic profile is shown in Table 1.
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Table | Socio-Demographic Characteristics of
Mothers Delivering in EHCH

Variable Frequency Percentage
Age

18-24 75 20.9

25-34 236 65.9

3542 47 13.1
Address

Within Asmara 302 84.4

Outside Asmara 56 15.6
Education

Primary or below 17 4.7

Middle 80 223

Secondary 187 52.2

Post-secondary 74 20.7
Occupation

Unemployed 271 75.7

Employed 87 243
Marital status

Married 346 96.6

Living Single 12 34
Spouse Education

Primary or below 9 2.6

Middle 38 11.0

Secondary 197 56.9

Post-secondary 102 29.5

Obstetric History of Respondents

Table 2 shows the obstetric history of respondents. Of the 358 study participants, 285 (79.6%) were multigravida. Out of
these multigravida mothers, 239 (83.9%) had been pregnant at least twice up to five times and 280 (98.2%) had had an
ANC visit in their previous pregnancies.

Factors Related to IFA Supplementation

Among the study participants, only 24 (6.7%) had their first ANC visit during the first month of their pregnancy, 88
(24.6%) started during their second month and 99 (27.7%) visited during the third month. The time taken to reach their
ANC-providing health facility was less than or equal to 30 minutes for 323 (90.2%) and more than half (58.7%) of the
participants visited for ANC service five up to eight times. Factors on side effects, knowledge, attitude and practice of

IFA supplementation are presented in Table 3

IFA Knowledge and Associated Factors
Out of the 337 participants who had ever heard about IFA, the majority (93.3%) knew that all pregnant women needed to
take IFA supplement, should take it in addition to a healthy diet (78.8%), when to start the tablet (63.4%), how often to
take it (89.9%), what dose to take (84.6%), possible side-effects (64.8%), benefits of the tablet (88.8%), and where to get
the tablet (92.7%). Of the eleven asked questions, the ones with the lowest correct answering rate and answers related to
anemia questions is seen in Table 4.

The Source of information for the mothers was mostly from health care workers (92.3%), followed by family and
friends (55.7%), mass media (36.9%), and experience from previous pregnancies (34.2%). Other sources of information

were, nutritionists, the internet, and others (Figure 1).
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Table 2 Obstetric History of Mothers Delivering in EHCH

Variable Frequency | Percentage
First Pregnancy
Yes 73 20.4
No 285 79.6
Number of Pregnancies
One 6 2.1
Two — Five 239 83.9
Six — ten 40 14.0
Number of Children
Zero | 0.4
One — four 225 789
Five — eight 59 20.7
History of abortion or stillbirth
Yes 84 29.5
No 201 70.5
Previous abortions and
stillbirths
Once 63 75.0
Twice or more 21 25.0
Planned pregnancy
Yes 279 779
No 79 22.1
Previous pregnancy ANC visit
Yes 280 98.2
No 5 1.8

Abbreviation: ANC, Antenatal care.

Table 3 Factors Related to IFA Supplementation Among

Mothers Delivering in EHCH

Variable Frequency | Percentage
Time of first ANC visit

First month 24 6.7

Second month 88 24.7

Third month 99 27.8

Second trimester 131 36.8

Third trimester 14 39
Distance to ANC visit

Up to 30 minutes 323 90.2

Greater than 30 minutes 35 9.8
Number of current ANC visits

Up to 4 121 338

S5upto8 210 58.7

Above 8 27 75
IFA Side effects

Yes 156 43.6

No 143 39.9
Knowledge IFA

Adequate 189 528

Inadequate 169 47.2

(Continued)
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Table 3 (Continued).

Variable Frequency | Percentage
Attitude IFA
Favorable 234 65.4
Unfavorable 124 34.6
Knowledge anemia
Adequate 156 43.6
Inadequate 202 56.4
Attitude anemia
Favorable 152 425
Unfavorable 206 57.5
Practice IFA
Appropriate 100 27.9
Inappropriate 258 72.1

Abbreviations: ANC, Antenatal care; IFA, Iron and folic acid.

Table 4 Proportion of Mothers with Correct Response to IFA
Knowledge Questions

Knowledge Variables Frequency | Percentage
Knew all pregnant mothers need IFA 334 93.3
Knew IFA should be taken with healthy diet 282 788
Knew when to start IFA 213 63.4
Knew frequency of IFA 322 89.9
Knew dose of IFA 303 84.6
Knew when to stop IFA 79 22.1
Knew [FA side-effects 232 64.8
Knew IFA with food reduce side effects 101 28.2
Knew IFA is beneficial 318 88.8
Knew where to find IFA 332 92.7
Knew IFA-food interaction 98 27.4
Knew spacing prevent anemia 196 54.7
Knew there is more anemia in pregnancy 217 60.6

Abbreviation: IFA, Iron and folic acid.

Factors affecting knowledge of IFA supplements were identified using binary logistic regression. Then those factors
with p-value <0.1 at bivariate analysis were retained for multivariable analysis.

At bivariate level, age (p=0.079), education (p=0.001), occupation (p=0.026), knowledge on current Hb level
(»=0.072), planned pregnancy (p= 0.05), whether they heard about anemia (p<0.001), whether they heard about folic
acid (p<0.001), knowledge of normal Hb level (p=0.009), presence of IFA side effects (p=0.086), anemia knowledge
(»<0.001), anemia attitude (p<0.001), and history of abortion (p=0.066) had p-value <0.1.

At multivariable level, only those who heard about anemia (p=0.03) and those who had adequate anemia knowledge
(»<0.001) were significant determinants of knowledge towards IFA supplementation. The odds of adequate knowledge of
IFA were 3.44 times higher (AOR: 3.44, 95% CI: 1.13, 10.52) among pregnant women who heard about anemia as
compared to those who had never heard. Likewise, the odds among those women who had adequate anemia knowledge
was 4.15 (AOR: 4.15, 95% CI: 1.99, 8.64) times more than those who had inadequate anemia knowledge (Table 5).

IFA Attitude and Associated Factors
From the questions measuring attitude, most participants agreed that visiting ANC (99.7%) and taking IFA (97.0%) is
beneficial, and accepted the importance of taking the tablet early (89.6%), on a daily basis (91.4%), and throughout
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Figure | IFA knowledge source of information among Mothers Delivering in EHCH.

pregnancy (78.6%). Comparably, low portion of participants thought that coffee, tea, and milk (62.1%, 58%, and 23% in
that order) can interfere with iron absorption (Table 6).

In assessing the association between attitude scores and possible contributing factors, variables measuring occupation
(»=0.005), knowledge of current Hb level (p=0.086), whether they heard about anemia (p<0.001), whether they heard
about folic acid (p=0.009), Knowledge of normal Hb level (p=0.014), diet during pregnancy (p=0.06), non-vegetarian

Table 5 Multivariate Logistic Analysis of Factors Influencing Knowledge of IFA Supplement Among Mothers Delivering

in EHCH
Variables Knowledge of Iron-Folic Acid Supplement COR (95% CI) AOR (95% CI)
Adequate Inadequate
n (%) n (%)
Age
18-24 31 (41.3) 44 (58.7) | |
25-34 133 (56.4) 103 (43.6) 1.83 (1.08-3.10) 1.41 (0.53-3.75)
3542 25 (53.2) 22 (46.8) 1.61 (0.77-3.36) 1.52 (0.41-5.61)
Education
Primary or below 6 (35.3) Il (64.7) 0.20 (0.07-0.62) 0.21 (0.03-1.61)
Middle 39 (48.8) 41 (51.3) 0.35 (0.18-0.69) 0.68 (0.20-2.34)
Secondary 90 (48.1) 97 (51.9) 0.34 (0.19-0.62) 0.54 (0.19-1.57)
Post-secondary 54 (73.0) 20 (27.0) | |
Occupation
Unemployed 134 (49.4) 137 (50.6) | |
Employed 55 (63.2) 32 (36.8) 1.76 (1.07-2.89) 0.99 (0.39-2.56)
Knew current Hb level
No 121 (51.1) 116 (48.9) | |
Yes 49 (62.8) 29 (37.2) 1.62 (1.04-2.52) 1.55 (0.63-3.80)
Planned pregnancy
Yes 155 (55.6) 124 (44.4) 1.65 (1.00-2.74) 0.99 (0.44-2.21)
No 34 (43.0) 45 (57.0) | |
Heard about anaemia
Yes 176 (60.3) 116 (39.7) 6.19 (3.23-11.85) | 3.44 (1.13-10.52) *
No 13 (19.7) 53 (80.3) | |

(Continued)
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Table 5 (Continued).

Variables Knowledge of Iron-Folic Acid Supplement COR (95% CI) AOR (95% CI)
Adequate Inadequate
n (%) n (%)
Knew about folic acid
Yes 44 (80.0) 11 (20.0) 2.34 (1.08-5.06) 1.82 (0.56-5.88)
No 80 (40.4) 118 (59.6) 0.40 (0.24-0.65) 0.48 (0.23-1.03)
Only heard about it 65 (63.1) 38 (36.9) | |
Knew normal Hb level
No 109 (47.6) 120 (52.4) | |
Yes 80 (62.0) 49 (38.0) 1.80 (1.16-2.80) 0.71 (0.33-1.52)
Had IFA side effect
No 72 (50.3) 71 (49.7) | |
Yes 94 (60.3) 62 (39.7) 1.50 (1.02-2.20) 1.17 (0.59-2.30)
Anaemia Knowledge
Adequate 71 (35.1) 131 (64.9) | |
Inadequate 118 (75.6) 38 (24.4) 5.73 (3.60-9.13) 4.15 (1.99-8.64) *
Anaemia attitude
Favourable 90 (43.7) 116 (56.3) | |
Unfavourable 99 (65.1) 53 (34.9) 241 (1.56-3.71) 0.93 (0.45-1.91)
History of abortion or stillbirth
Yes 51 (60.7) 33 (39.3) 1.62 (1.05-2.50) 1.76 (0.85-3.66)
No 100 (48.8) 105 (51.2) | |

Notes: *Statistically significant; 1= reference.
Abbreviations: AOR, adjusted odds ratio; Cl, confidence interval; COR, crude odds ratio; Hb, Hemoglobin; IFA, Iron and folic acid.

Table 6 Attitude of IFA and Anemia Among Mothers Delivering in EHCH

Attitude Variables Agree Neutral Disagree
n (%) n (%) n (%)
IFA is beneficial 326 (97) 8 (2.4) 2 (0.6)
Taking IFA early is important 301 (89.6) 18 (5.4) 17 (5.1)
Taking IFA daily is important 307 (91.4) 10 (3) 19 (5.7)
It’s important taking IFA throughout pregnancy 264 (78.6) 26 (7.7) 46 (13.7)
IFA is harmful 36 (10.7) 2 (0.6) 285 (88.7)
IFA helps in addition to healthy diet 280 (83.3) 15 (4.5) 41 (12.2)
IFA can prevent anemia 323 (96.1) 6 (1.8) 7 (2.1)
ANC is beneficial 289 (99.7) I (0.3) 0 (0.0)
Coffee affects iron absorption 180 (62.1) 5(1.7) 105 (36.2)
Tea affects iron absorption 169 (58.3) 12 (4.1) 109 (37.6)
Milk affects iron absorption 67 (23.1) 13 (4.5) 210 (72.4)
Spacing can help prevent anemia 175 (89.3) 5(2.6) 16 (8.2)
All pregnant women are affected by anemia 227 (78.3) 14 (4.8) 49 (16.9)
Treating anemia is difficult 72 (24.8) 17 (5.9) 201 (69.3)

Abbreviations: ANC, Antenatal care; IFA, Iron and folic acid; n, frequency.

diet (p=0.003), inclusion of vegetables in meals (p=0.046), symptoms similar to IFA side effects prior starting IFA
(p=0.004), IFA knowledge (p<0.001), anemia knowledge (»p<0.001), anemia attitude (p<0.001), and history of abortion
(»=0.066) were found to have p-value less than 0.1 at bivariate-level analysis. However, only women who had heard
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about anemia had odds of having favorable attitude score 3.65 (AOR: 3.65, 95% CI: 1.45, 9.18) times higher compared to
those never heard, at multivariable level (Table 7).

IFA Practice and Associated Factors

Out of all the mothers who delivered at EHCH, around three quarters (71.9%) had reported in taking the tablet
regularly and at the prescribed dosage (75.3%), whereas only one-third (36.8%) had reported starting it at the proper
time and almost ten percent (12.4%) stopped taking it at the right time. Participants dietary practice habits are shown in
Table 8.

Table 7 Multivariate Logistic Analysis of Factors Influencing the Attitude of IFA Supplement Among Mothers
Delivering in EHCH

Variables Attitude of IFA Supplement COR (95% CI) AOR (95% CI)
Favorable Unfavorable
n (%) n (%)
Occupation
Unemployed 166 (61.3) 105 (38.7) | |
Employed 68 (78.2) 19 (21.8) 2.26 (1.29-3.98) 2.04 (0.89—4.69)
Knew current Hb level
No I51 (63.7) 86 (36.3) | |
Yes 58 (74.4) 20 (25.6) 1.65 (1.02-2.70) 1.10 (0.49-2.48)
Heard about anemia
Yes 209 (71.6) 83 (28.4) 4.13 (2.36-7.22) 3.65 (1.45-9.17) *
No 25 (37.9) 41 (62.1) | |
Knew about folic acid
Yes 46 (83.6) 9 (16.4) 2.63 (1.16-5.99) 1.47 (0.51-4.22)
No 120 (60.6) 78 (39.4) 0.79 (0.48-1.30) 1.17 (0.58-2.35)
Only heard about it 68 (66.0) 35 (34.0) | |

Knew normal Hb level

No 139 (60.7) 90 (39.3) | |

Yes 95 (73.6) 34 (26.4) 1.81 (1.13-2.90) 1.31 (0.65-2.66)
Diet during pregnancy

As usual 65 (57.0) 49 (43.0) | |

Less than usual 72 (69.2) 32 (30.8) 1.70 (0.97-2.96) 1.90 (0.86—4.20)

More than usual 97 (70.3) 41 (29.7) 1.78 (1.06-3.00) 1.17 (0.57-2.42)
Meal include vegetable

Yes 182 (68.7) 83 (31.3) 1.65 (1.01-2.68) 1.67 (0.83-3.38)

No 52 (57.1) 39 (42.9) | |
Non-vegetarian diet

Yes 122 (73.9) 43 (26.1) 2.00 (1.27-3.14) 1.84 (0.96-3.52)

No 112 (58.6) 79 (41.4) | |
Had IFA side effect symptoms prior IFA

No 112 (58.6) 79 (41.4) | |

Yes 122 (73.1) 45 (26.9) 1.91 (1.22-2.99) 1.85 (0.99-3.45)

(Continued)
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Table 7 (Continued).

Variables Attitude of IFA Supplement COR (95% CI) AOR (95% CI)
Favorable Unfavorable
n (%) n (%)
IFA Knowledge
Adequate 89 (52.7) 80 (47.3) | |
Inadequate 145 (76.7) 44 (23.3) 2.96 (1.88—4.66) 1.31 (0.67-2.56)

Anemia Knowledge
Adequate 115 (56.9) 87 (43.1) | |
Inadequate 119 (76.3) 37 (23.7) 2.43 (1.53-3.86) 0.99 (0.47-2.08)

Anemia attitude

Favorable 117 (56.8) 89 (43.2) | |
Unfavorable 117 (77.0) 35 (23.0) 2.54 (1.59-4.06) 1.77 (0.88-3.55)
History of abortion or stillbirth
Yes 62 (73.8) 22 (26.2) 1.70 (1.06-2.72) 1.88 (0.94-3.76)
No 128 (62.4) 77 (37.6) | |
Notes: *Statistically significant; | = reference.

Abbreviations: AOR, adjusted odds ratio; Cl, confidence interval; COR, crude odds ratio; Hb, Hemoglobin; IFA, Iron and folic acid.

Table 8 Percentage of Women Who Responded “Yes” to IFA Utilization and
Foods Taken During Pregnancy Questions

Practice Variables Frequency | Percentage
Started IFA at the right time 131 36.8
Took IFA regularly 256 719
Took IFA at the right dose 268 75.3
Followed correct time difference between IFA and meals 142 39.9
Stopped IFA at right time 44 12.4
Took IFA with water or vitamin C rich drink 298 83.7
Took vitamin C rich foods 324 91
Took coffee during pregnancy 172 48.3
Took tea during pregnancy 261 733
Took coffee or tea while eating 205 57.6
Followed Non-vegetarian diet 165 46.3
Included vegetables in meal 265 744

Abbreviation: IFA, Iron and folic acid.

From the mothers who had side effects, majority (45%) had heartburn followed by nausea (25.9%) and vomiting
(18.7%). Mal-digestion (7.6%) and gastrointestinal irritation (2.9%) were the side effects with the lowest occurrence
(Figure 2).

The most frequent reason respondents gave for starting time of their [FA supplement was because it was provided to
them at the start of their ANC visit (71.6%) (Figure 3).

Bivariate analysis for factors affecting appropriate practice of IFA showed patient’s characteristics such as age
(»p=0.10), occupation (p=0.008), being the first pregnancy (p= 0.001), number of current ANC visit (p<0.001), planned
pregnancy (p= 0.012), knowledge of normal Hb level (p=0.09), whether they heard about anemia (p=0.027), whether
they heard about folic acid (p=0.043), number of meals per day (p=0.074), drinking coffee (p=0.008), taking vitamin
C reach foods (p=0.05), non-vegetarian diet (p=0.001), and attitude on IFA tablet (p=0.018) to have p-value less than 0.1.
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Figure 2 Types of Side-effects among Mothers Delivering EHCH.
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Figure 3 Reason for Initiation Time of IFA among Mothers Delivering EHCH.

At multivariable level, only number of current ANC visits (p=0.002), planned pregnancy (p=0.049), and depending
on a non-vegetarian diet (p=0.029) were significant determinants of IFA supplement practice. The odds of appropriate
IFA practice among pregnant women who visited more than 8 times and 5 to 8 times, respectively, were 4.02 (AOR:
4.02, 95% CI: 1.45, 11.09) and 2.87 (AOR: 2.87, 95% CI: 1.52, 5.41) times more compared to those who visited 1 to 4
times. The odds of appropriate practice among women who had planned pregnancy was 2.03 (AOR: 2.03, 95% CI: 1.01,

4.10) times more than those who had unplanned pregnancy. Moreover, the odds of appropriate practice among those
mothers who had a non-vegetarian diet was 1.80 (AOR: 1.80, 95% CI: 1.06, 3.06) times more than those who mainly

depended on a vegetarian diet (Table 9).

Table 9 Multivariate Logistic Analysis of Factors Influencing Practice of IFA Supplement Among
Mothers Delivering in EHCH

Variables Practice of IFA Supplement COR (95% CI) AOR (95% CI)
Appropriate | Inappropriate
n (%) n (%)
Age
18-24 28 (37.3) 47 (62.7) | |
25-34 62 (26.3) 174 (73.7) 2.2 (1.02-4.46) 1.71 (0.64-4.55)
3545 10 (21.3) 37 (78.7) 1.32 (0.70-2.49) 1.05 (0.46-2.41)
Occupation
Employed 34 (24.4) 53 (75.6) 1.99 (1.19-3.33) 1.27 (0.69-2.33)
Unemployed 66 (39.1) 205 (60.9) | |

(Continued)
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Table 9 (Continued).

Variables Practice of IFA Supplement COR (95% CI) AOR (95% CI)
Appropriate | Inappropriate
n (%) n (%)
First pregnancy
Yes 32 (43.8) 41 (56.2) 0.40 (0.24-0.69) 0.67 (0.35-1.31)
No 68 (23.9) 217 (76.1) | |
Number of current ANC visit
| Up to 4 17 (14.0) 104 (86.0) | |
Supto8 71 (33.8) 139 (66.2) 3.13 (1.74-5.62) 2.87 (1.52-5.41) *
Above 8 12 (44.4) 15 (55.6) 4.89 (1.96-12.23) | 4.02 (1.45-11.09) *
Planned pregnancy
Yes 87 (31.2) 192 (68.8) 2.3 (1.21-4.39) 2.03 (1.014.10) *
No 13 (16.5) 66 (83.5) | |
Knew normal Hb level
No 57 (24.9) 172 (75.1) | |
Yes 43 (33.3) 86 (66.7) 1.5 (1.01-2.24) 0.76 (0.43-1.34)
Heard about anemia
Yes 89 (30.5) 203 (69.5) 2.19 (1.104.39) 1.60 (0.71-3.61)
No Il (16.7) 55 (83.3) | |
Knew about folic acid
Yes 23 (41.8) 32 (58.2) 2.37 (1.17-4.78) 1.49 (0.66-3.34)
No 53 (26.8) 145 (73.2) 1.20 (0.69-2.10) 1.46 (0.79-2.71)
Only heard about it 24 (23.3) 79 (76.7) | |
Meals per day
One up to three 41 (23.7) 132 (76.3) | |
Greater than three 59 (32.2) 124 (67.8) 1.53 (1.03-2.27) 1.38 (0.81-2.35)
Take vitamin C reach foods
Yes 96 (29.6) 228 (70.4) 2.95 (1.01-8.63) 2.68 (0.84-8.60)
No 4 (12.5) 28 (87.5) | |
Drink coffee
Yes 37 (21.5) 135 (78.5) | |
No 63 (34.2) 121 (65.8) 1.90 (1.18-3.05) 1.69 (0.99-2.87)
Non-vegetarian diet
Yes 60 (36.4) 105 (63.6) 2.16 (1.35-3.46) 1.80 (1.06-3.06) *
No 40 (20.9) I51 (79.1) | |
IFA attitude
Inadequate 25 (20.2) 99 (79.8) | |
Adequate 75 (32.1) 159 (67.9) 1.87 (1.11-3.13) 0.69 (0.38-1.27)
Notes: *Statistically significant; | = reference.
Abbreviations: AOR, adjusted odds ratio; Cl, confidence interval; COR, crude odds ratio; Hb, Hemoglobin; IFA, Iron and folic
acid.
Discussion

The study aimed to assess the KAP of women towards the benefits of supplemental IFA. The finding of this study showed
that there is still work needed to be done to ensure an adequate level of knowledge, favorable attitude, and appropriate
practice of the supplement.
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In Eritrea, an educational program is provided for all attending mothers at the start of every ANC session.
Accordingly, majority (ie, 94.1% and 81.6%) of the participants in this study had at least heard about IFA and anemia.
However, the required adequate IFA and anemia knowledge scores were only achieved by 52.8% and 43.6% of the
respondents, respectively. This could have happened as these respondents may have attended an educational session, but
the session either failed to emphasize the necessity of the supplement to capture their attention, or the environment was
unsuitable for information transmission at the time. Having adequate knowledge of IFA and anemia among women of
child-bearing ages would be influential for their overall practice of taking the IFA supplement. As studies have shown,
the need of educating women is not overstated, as it enhances the likelihood of having better maternal knowledge,
practice and positive behavioral changes.'* > The above mentioned findings of this study are in line with other studies,
where 67.3% and 87.6% of the participants heard of IFA and anemia whilst only 40.9% and 50.4% had adequate
knowledge scores, respectively.'®!”

As findings of this study indicated, almost two-thirds of the respondents knew at least one side-effect of IFA, which is
encouraging as one of the main reasons for noncompliance is out of fear of side effects.'>'”'® Even though respondents
to this survey frequently experienced IFA adverse effects, just 28.2% were aware that taking the tablet with food might
lessen side effects. Knowledge about how to mitigate the possible side-effects would likely give mothers confidence and
encourage them to be more compliant, thus should be engrossed during education programs. Additionally, 78.8% of the
respondents also stressed that there is a need for IFA supplementation with a healthy diet for all pregnant women.
Understanding the importance of the supplement regardless of their diet could be an important contributor to the practice
of taking it. This is greater than the finding of a research conducted in India, where 32.6% of respondents said iron
supplements should be used on a daily basis despite eating a balanced diet."

In this study, almost all of the participants could reach their ANC service within 30 minutes, and were also aware of
the need for IFA during pregnancy, its benefits, where to find it and the time of initiation of the tablet, nevertheless, only
36% started taking it at the first trimester. Great portion (71.6%) of those who responded said they began taking the
medication as a result of receiving it at their first ANC visit. This indicates the need of educational programs to
emphasize the importance of the supplementation, especially starting during the early weeks of pregnancy, to fully grasp
its nutritional benefits. Furthermore, as shown in this study, planned pregnancies made up 77.9% of all pregnancies,
hence the currently ongoing establishment of preconception care in the country is also expected to contribute to the early
initiation of the tablet.

The main source of IFA information was health care professionals, similar to findings in Kenya,” Saudi Arabia,” and
the Philippines.”' Although health care providers are one of the main sources of information, additional sources like
brochures and community health workers were also effectively used in other settings.>'® In this study, more than 95% of
the participants could read and write, therefore considering additional means of information dissemination such as
pamphlets, smartphone applications, and other approachable ways that can serve as in-pocket references might be
a useful strategy to boost maternal knowledge. This might be more efficient because health professionals can be too
busy to provide specific information. However, given that healthcare professionals are the primary source of information
in our findings, it is crucial to guarantee that all ANC visiting mothers participate in the education program that begins
each ANC session. Additionally, it is important to keep an eye on the topics that education programs must cover to ensure
that sufficient and up-to-date knowledge is conveyed. The quality of the material and the manner in which it is
transferred may be improved by improving the knowledge and interpersonal abilities of health education providers
through ongoing training or refreshers.

In the current study, two-third of the respondents were having a favorable attitude to IFA supplementation and
anemia. Almost all agreed that IFA supplementation can prevent anemia and is beneficial for the health of the mother and
fetus. Likewise, most of the respondents believe that ANC is beneficial. The majority of the respondents believed IFA
supplementation should be taken despite having a healthy diet. In a comparable study, the respondents were having
a favorable attitude toward ANC, the benefits of IFA, and a healthy diet.'"” On the other hand, over one-quarter of the
respondents think that treatment of anemia is difficult. Furthermore, despite the direct correlation of IFA’s lack of
absorption with drinks like tea, coffee and milk, most respondents had no belief in the fact. As sufficient IFA and anemia
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knowledge was found to be significantly associated with a favorable attitude,'® individualized counselling of mothers can
address concerns and improve pregnant women'’s attitude through discussions and clarifications.

The overall usage of IFA among the majority of the respondents was not up to the required level. Even though 71.5%
took it regularly, only one-fourth of the participants followed the overall appropriate IFA practice. This was due to the
fact that these responders, despite taking their supplement regularly and at the proper dosage, did not begin taking it
within the needed pregnancy period. Findings in another study revealed that 74.36% of the respondents had taken IFA
regularly."” Several studies done in different regions of Ethiopia showed that 40.9%,” 60.1%** and 63.6%'’ of the
respondents were compliant with their IFA supplementation. In a similar study in Kenya, the level of compliance was
found to be 32.7%.>* According to the above studies, medical advice, adequate knowledge of IFA and educational
background were the predictors of IFA supplementation compliance; however, the overall practice level was not assessed
in these studies.!”?>?* Other factors such as forgetfulness, fear of side effects, fear of increased baby size, frustration
from many tablets and failure to get the adequate supplement from a health facility were also reported as reasons for
noncompliance.”> >’ The current study further highlighted the increased number of ANC visits and having planned
pregnancy as significant associates with appropriate practice. Regular ANC follow-ups remain the key factor to curb the
ongoing inappropriate practice of [FA supplementation. Results from studies conducted in Ethiopia, Egypt, and India also
showed a strong relationship between compliance with IFA supplementation and the number of ANC follow-ups.?’>°
Similarly, delayed initiation of ANC visit was found to be one of the factors that resulted in poor adherence of
IFA.'>?73132 Ag increase in the number of ANC visits was not associated with adequate knowledge score in this
study, the outcome might be explained by improved accessibility to the supplement concurrent to increase in number of
ANC visits. Therefore, improving mothers’ knowledge so as to increase the conscious usage of the supplement remains
a problem on hand.

The nutritional habits of the participants in the current study were positive in some ways, as 90.5% claimed eating
foods high in vitamin C and 74% were including vegetables in their meals. Furthermore, 46.1% regularly depended on
a non-vegetarian diet while an alarmingly 57.3% were taking tea or coffee during or shortly after eating. Including
vegetables and animal products in the meal could contribute to attaining iron and folate, as vitamin C-rich foods can also
aid in the absorption of iron. In contrary, drinking coffee or tea would lower iron absorption in addition to the heightened
demand for the mineral during pregnancy.*® In this study, only 27.4% knew iron absorption can be affected if taken with
coffee, tea, or milk. This demonstrates that educating mothers about meals and beverages that interfere with iron
absorption may be a crucial step in preventing iron deficiency anemia during pregnancy. In a related study, only
33.2% of participants were aware that tea and coffee can impact how well iron is absorbed."'”

The study’s anticipated drawbacks include the fact that it was conducted in a health institution that primarily served
Asmara’s residents, and hence generalization is restricted within this area. Due to the study’s heavy reliance on verbal
recollections from the participants, the findings were prone to recall bias and subjectivity.

Conclusion

The level of knowledge and the overall practice of IFA supplementation was low in the study, while responders’ level of
attitude was relatively higher. Expanding initiatives to further enhance understanding of IFA among women could
enhance the level of IFA knowledge among pregnant women. Health education should be provided through varying
means. Health educators should be provided with updated information and ways to improve their communication skills.
Hospital-based education should include topics related to the proper use, possible side effects and ways to alleviate them.
In addition to the hospital-based education, other sources of information that can serve as an in-pocket source of
reference, like brochures or mobile apps, should be considered. In addition, information about anemia should also be
properly included during the education programs. The study findings further indicated that increasing the number of
pregnant women’s antenatal care visits and working on improving family planning practices could have substantial effect
in improving the practice of iron and folic acid supplement.
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