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Abstract
The present study examined the effect of picture-based nutrition education on knowledge and adherence to pre-conception iron–folic acid supplement
(IFAS) in Ethiopia, a country where there is a high burden of neural tube defects (NTDs) and anaemia. In eastern Ethiopia, a parallel randomised con-
trolled trial design was employed among women planning to get pregnant. The interventional arm (n 122) received a preconception picture-based nutrition
education and counselling along with an IFAS and the control arm (n 122) received only a preconception IFAS. The effects of the intervention between-
group differences were assessed using a χ2 and independent sample t-test. Bivariate and multivariable linear regression model was fitted to detect inde-
pendent variables affecting the outcome. The outcome measures regarding the knowledge and adherence to the IFAS intake during the three months
of the intervention period were deteremined. It was observed that large proportion of women in the intervention group (42⋅6 %) had an adherence to
IFAS compared to the control group (3⋅3 %); (P< 0⋅0001). Based on bivariate and multivariable linear regression analyses, among NTDs affecting preg-
nancy, the history of spontaneous abortion and knowledge were independently associated with adherence to the IFAS (P < 0⋅05). Preconception nutrition
education with regular follow-ups could be effective in improving knowledge and adherence to the IFAS intake. This intervention is very short, simple,
cost-effective and has the potential for adaptation development to a large-scale implementation in the existing healthcare system in Ethiopia to prevent
NTDs and adverse birth outcomes among women who plan to get pregnant. This clinical trial was registered on 6 April 2021 under the ClinicalTrials.
gov with an identifier number PACTR202104543567379.
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Introduction

The adoption of modern contraception methods has signifi-
cantly increased in sub-Saharan Africa(1–3). In Ethiopia, the
contraceptive prevalence rate (CPR) among currently married
women is 41 %(4); however, 35 % of modern contraception
device (medical products including sub-dermal implants, intra-
uterine devices (IUDs) or loops which are designed to prevent

pregnancy) users discontinued them before their removal
date(5). The desire for pregnancy is the second most common
reason for early discontinuation and it accounts for almost
27⋅3 %(6–9). Any woman who could get pregnant is at a risk
of having a baby with neural tube defects (NTDs)(10). The aeti-
ology of NTDs is complex, multifactorial in origin, but mainly
dietary factors play a major role(11–23). An optimal intake of the

Abbreviations: ANC: antenatal care: IFAS: iron–folic acid supplement: NTD: neural tube defect.
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iron–folic acid supplement (IFAS) is very crucial for increasing
folate concentrations in red blood cells and could significantly
reduce the risk of iron deficiency anaemia and congenital
anomalies such as NTDs(24–27). Iron can modulate folate avail-
ability via a cellular one-carbon pathway, and low iron status
could alter folate utilisation despite an adequate folate intake
and extracellular folate concentrations(28,29). A sufficient amount
of iron plays an important role in the development of the neural
tube and for a successful neural tube closure; however, deficits in
iron might cause some cases of NTDs(30–32).
Ethiopia has one of the highest rates of micronutrient defi-

ciencies, including iron deficiency, making it a significant pub-
lic health concern(33–35). In Ethiopia, 84 % of women of
reproductive age (WRA) had low levels of red blood cell fol-
ate(33,36–39). Because of WRA with low serum folate levels,
the incidence of NTDs in Ethiopia has increased alarmingly
recording the highest rate and emerged as a major public health
concern(40,41), so there is an urgent need to develop an effective
intervention programme to address the above-mentioned prob-
lem. Despite the fact that the Ethiopian healthcare system has a
fertile ground for the provision of the IFAS to reduce the risk of
NTDs, there is no preconception care services to women who
discontinue modern contraception methods for planned preg-
nancy, and thus the golden opportunity for instituting key
NTD preventative interventions is lost.
In Ethiopia, providing IFASs to pregnant women is a pri-

mary strategy for preventing maternal and newborn morbidity
and mortality due to anaemia(42). However, knowledge and
adherence to iron–folic acid remain relatively low, and various
barriers to the programme’s success have been identified(43–52).
Lessons are learnt from the current healthcare strategy for the
provision of the IFAS, and alternative approaches are required
to improve adherence to the preconception of the IFAS intake.
Evidence from other studies indicates that health education
intervention is an important tool to improve knowledge and
adherence to micronutrient supplementation(49,53–60). For
effective intervention, it needs to be locally appropriate, simple
and practically implemented through the existing healthcare sys-
tem. We assumed that the preconception picture-based health
education intervention package for women planning to get preg-
nant is the best approach to reduce the risk of NTDs and other
adverse outcomes. Therefore, the aim of the present study was
to evaluate the effect of picture-based health education and
counselling intervention on knowledge and adherence to the
IFAS intake among women planning to get pregnant.

Materials and methods

Study area and period

The present study was conducted in Dire Dawa city adminis-
tration located 515 km in the eastern part of Ethiopia. It was
subdivided into 9 urban and 38 rural kebeles. In 2022, the
population of Dire Dawa city administration is 445 000, and
has increased by 4⋅46 % from 2021. A number of Ethiopian
languages are widely spoken in Dire Dawa city administration
by the people from the various nations and nationalities living
in Dire Dawa city administration. The study was conducted
between May 2021 and October 2021.

Trial design. A double-blind parallel randomised controlled
trial was conducted in gynecology and family planning clinic
at a healthcare facility to determine the effect of pictured-
based nutrition education and counselling on the importance
of adherence to the IFAS intake during pregnancy.

Participants. Participants included women in the age group
of 18–45 years who requested to interrupt contraception to
become pregnant and women with spontaneous abortion
who refused to adopt a contraceptive method with an
intention to become pregnant.
The inclusion criteria included women currently living in the

study area (women who are usual residents and live or intend
to live in the area for six or more months) and have given con-
sent to participate in the study. Women who took IFAS or any
other microsupplements in the past two months and partici-
pants who are mentally/physically challenged to provide con-
sent were excluded from the study. The study was carried out
in accordance with the ethical principles of the Helsinki declar-
ation and the requirement of good clinical practice(61).

Intervention and its procedure

The details of the study protocol were published elsewhere(62).
In accordance with the protocol, midwifery nurses who work
in the gynecology ward and family planning clinics invited all
eligible women to participate in the study and collected the
baseline data. In addition, health extension workers were pro-
vided home-to-home picture-based nutrition education and
counselling(63) for women who were assigned to the interven-
tional arm.
Individual picture-based nutrition education and counselling

including picture and text messages were delivered to the inter-
vention group using conventional inter-personal communica-
tion intervention for 10–20 min by trained health extension
workers on a monthly basis. Education includes warnings
about lifestyle, dietary habits, risk factors for anaemia and
NTDs, adverse effects of NTDs and IFAS guidelines. The
IFAS guide includes information on how to take the IFAS,
when to take it, how to absorb it more, side effects of the
IFAS and foods rich in iron and folic acid. Educational bro-
chures were also distributed at the end of the education ses-
sion. The brochure contained key messages with images and
text. After completing the education session, an opportunity
was given to the participants to discuss the education content
and clarify any confusion.
Each participant in the interventional arm received two

educational health message reminders (on Mondays and
Thursdays) in their local language, via mobile during the day-
time to avoid disturbing them, every week to make sure they
were taking the IFASs. Anyone at home or in the neighbor-
hood who can read is encouraged to read the texts for
women who cannot read.
The key messages included ‘eat a diversified food’, ‘take one

IFAS tablet per day for at least 90 days’, ‘contact your health-
care provider if you have any complaint related to IFA tablets’,
‘reach and maintain a healthy weight’, ‘visit health facility
before and during pregnancy like antenatal care (ANC) and
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check your health frequently’, ‘avoid toxic substances and envir-
onmental contaminants’, ‘avoid living in a stressful or abusive
environment; or working with or living around toxic substances’
and ‘Learn your and your partner’s family history’ (Table 1). The
brochure with take-home messages was also distributed to help
participants understand what they have learnt.
Every month there was an interaction with their partners

and discussion on the issues. These interactions were also
important in reducing drop out and assisting participants
with any questions that may arise and to increase the involve-
ment of partner in the reproductive health.
The IFAS (thirty iron capsules with 60 mg of ferrous sul-

phate and 0⋅5 mg of folic acid) was provided to all participants
in the intervention and the control groups every month imme-
diately after they removed modern contraception devices(64).
While collecting the IFAS, all participants received a brief

information for about 5–10 min regarding the proper usage
of the IFAS from the health professional. The information
session included the importance of the IFAS, duration of
the IFAS to be consumed, the possible side effects of the sup-
plement and ways of handling the side effects. Due to the
absence of preconception services for women who plan to
get pregnant, the midwifery nurse encouraged the control
group to visit the healthcare facility every month to consume
the IFAS pills and contacted them if they missed their appoint-
ment date. Health professionals did not interfere at any condi-
tions with control arm practices, only the provision and count
of the IFAS were done. After the end of the study, similar
nutrition information was given to the control group.

Intervention fidelity

The investigators developed criteria to assess the fidelity of the
intervention based on the preconception care and dietary
guidelines in accordance with WHO recommendations. The
criteria included checklists to assess the intervention design,

training of counsellors, counselling process and receipt of
intervention. Content validity for the education was assured
by sending its content to two experts in nutrition and health
educational and behavioural science from academic centre.
In addition, two expert meetings were held with health profes-
sionals for the development of materials. To balance the var-
iations, equal numbers of eligible participants were selected for
the intervention and control groups. In addition, to minimise
between-educators and counsellors variation, the same health
extension workers made three repeated visits for each partici-
pant. The intervention process was pretested before the imple-
mentation of the trial. Besides, each woman received equal
number and frequencies of counselling, and the lengths of
contacts within an intervention group were similar to make
the process standardised. Picture-based nutrition educator
and counsellor’s knowledge and skills were assessed by pre-
and post-training tests and practical evaluation.
Counting of the remaining IFAS pills were used to measure

the adherence of participants to the IFAS intake with the help
of the interview about their understanding of the core content
of the intervention during home-to-home visits in every
month.
Study participants, data collectors (who work at gynecology and

family planning service), educator and counsellors were blinded to
the study hypotheses and group allocation. Additionally, the data
entry clerk was blinded by labelling the groups with a non-
identifiable unique number until the analysis was finalised.

Outcomes. The primary outcome of this trial was the
adherence to the IFAS intake and knowledge about the
IFAS and NTDs.

Sample size

The sample size was calculated using Gpower based on the
study considering 80 % power, 0⋅3 effect size and 95 %

Table 1. Intervention protocol for preconception picture-based education and counselling for women, who had an intention to be pregnant, of Dire Dawa city

administration, Ethiopia

Key action (message) Strategy of intervention Responsibility Frequency

Adherence to the

IFAS

Preconception and prenatal healthcare

service

Brochure with take-home key message

(in local languages);Counselling and

discussion on uptake of the IFAS and

risk factors of NTDs and other

adverse pregnant and birth outcome

as well as methods of preventing

them;Reminding SMS text messages

via mobile phone

Trained healthcare

providers, health

extension workers and

principal investigator

Once Number of

intervention

participants who

received the

brochure

Visiting health facility before and during

pregnancy like ANC and check your

health frequently

Per month Frequency

Take iron folic acid every day and

consumption of diversified diet

(the ten food groups)

Lifestyle (stop drinking alcohol, smoking

and using certain drugs, do not stay in

smoking environment

Avoid toxic substances and

environmental contaminants

Two

messages

per week

Frequency

If you don’t follow this, then you may be

at risk of giving birth to a child with

NTDs and other negative birth

outcomes like anaemia, low birth

weight and preterm birth
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confidence interval with an intervention to control ratio of 1
and margin of error of 0⋅05. The calculated sample size is
111 and 10 % loss to follow-up was added. The final sample
size for a single arm was 122 in the intervention and control
arms each. The total sample size was 244.

Randomisation. The study subjects were enrolled when they
came to the health facility to remove their modern
contraception device with an intention to get pregnant or
after they had a spontaneous abortion and when they decide
that they want to get pregnant immediately. All the necessary
information including full address, mobile phone number
and a unique ID number of the study participants were
recorded. A list of the ID numbers was compiled and sent
to the researcher on a weekly basis. Simple randomisation
with 1:1 allocation ration was done using ENA for Smart
Software. Women randomised to the intervention group
only (n 122) received picture-based nutrition education and
counselling, where participants in both groups would receive
the IFAS and other services being given by the health
facility. This study considered the Comprehensive Criteria
for Reporting Trials (CONSORT) as a guide for study
randomisation (Fig. 1).

Data collection tools and procedures

Data collection was started after receiving official permission
to conduct the study and written informed consent from the
participants, and before the intervention programme started.
Midwifery nurses working in the gynecology and family plan-
ning section of health facilities interviewed all eligible partici-
pants using face-to-face structured questionnaire. The
questionnaire included about the participants’ age, education,
occupation, family monthly income, obstetric history and
knowledge. Before the formal data collection, the question-
naire was repeatedly pretested and revised based on the ana-
lysis of the results. Each interview took around 20–30 min,
in a specified room in the gynecology and family planning
section.
Twenty-six trained (six midwife nurses and twenty health

extension workers) professionals participated in the study.
Data collectors and nutrition educator were trained for
three days using a training manual that included the follow-
ing: how to enrol women to the study, how to take the
IFAS and the necessary information including the baseline
data. In addition, health extension workers received training
on how to provide picture-based nutrition education and
counselling.

Fig. 1. Consort flow diagram showing the effect of picture-based health education and counselling targeting knowledge and adherence to the preconception of iron–

folic acid supplement among women who planned to be pregnant: a randomised controlled trial.
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The supervisors and the principal investigator closely moni-
tored the data collection process. Additionally, nutrition counsel-
lors also have monthly meetings with supervisors to discuss any
problems theyare encounteringwhile providingnutritioncounsel-
ling. Feedback is provided to the counsellors in these meetings.

Operational definition of terms

Intervention group. Randomly selected women who were
given preconception picture-based education and counselling
along with 60 mg of elemental iron and 400 μg (0⋅4 mg) of folic
acid supplementation for 3 months beginning with the date of
contraceptive device removal and pregnancy termination.

Control group. Randomly selected adults taking 60 mg of
elemental iron and 400 μg (0⋅4 mg) of folic acid but not
given preconception picture-based education and counselling
for 3 months beginning with the date of contraceptive
device removal and pregnancy termination.

Adherence to the IFAS intake

During the three-month intervention period, the participants
were expected to take ninety IFAS pills, on the assumption
of one tablet of the IFAS is taken each day starting from
the removal of modern contraception device. The participants
were divided into two groups based on their adherence to the
IFAS intake. If they were able to take at least seventy-two and
more IFAS pills or 80 % from the total take period, they were
considered an adherent to the IFAS intake, whereas those who
were not able to take less than seventy-two IFAS tablets or less
than 80 % from the total intake period were considered non-
adherents to the IFAS intake(25,45). Women who did not attend
all counselling sessions were deemed non-adherent to the
guidelines. Women who dropped out of the study, on the
other hand, were labelled as lost to follow-up.

Knowledge. Subjects were graded by asking a series of ten
questions about the IFAS and NTDs marking correct
answers out of a hundred. ‘Poor knowledge’ was defined as
an average knowledge score of 50 % or less.

Intention to treat. Intention to treat (ITT) was calculated by
including all participants who were considered randomised in
the statistical analysis and were analysed according to the
group they were originally assigned.

Duration of the intervention. The time period of
picture-based health education and counselling given to the
intervention group was 3 months starting from the second
half of May 2020 to October 2021.

Modern contraception. Defined as a medical product
including sub-dermal implants, IUDs or loops which are
designed to prevent pregnancy.

Statistical analysis

Data were presented in the form of descriptive statistics, such
as frequency, percentages, mean and standard deviation. The
Kolmogorov–Smirnov test was used to check the normality
of the distribution. The effects of the intervention
between-group differences were assessed using a χ2 test for
categorical variables and an independent t-test for continuous
variables with normal distributions. Within-group changes
were assessed using a paired t-test after 3 months. The
Cohen’s d statistic (effect size) was used to measure the signifi-
cance of the intervention’s effect. It was categorised as follows:
<0⋅2 has no effect, 0⋅2 to <0⋅5 has a small effect, 0⋅5 to <0⋅8
has a moderate effect and >0⋅8 has a significant effect indicat-
ing a strong relationship between the two variables(65).
Adherence to the IFAS intake was conducted with the goal
of considering the ITT concept.
Univarite and multivariable linear regression analyses mod-

elling were performed to detect the most independent vari-
ables affecting adherence and knowledge to the IFAS by
controlling the possible confounding variables. Analyses are
based on valid data available for each (set) of variables ana-
lysed and no missing data are imputed. Variables with a
P-value of <0⋅05 were considered statistically significant in
univarite and multivariable analyses. IBM SPSS Statistics 25
was used for these analyses.

Patient and public involvement. In the present study, neither
patient nor public was involved in study proposal
development, design and analysis of the study.

Results

During the recruitment period (May 2021 and end of October
2021), a total of 244 eligible participants who were enrolled in
the study (ITT population). A total of 35 (14⋅3 %) participants
(n 12 from intervention and n 23 from control arm) were
declined from the study due to different reasons. Overall,
the mean (and SD) age of the participants was 28⋅1 ± 5⋅19
years, with 42 % of the participants being between the ages
of 26 and 34 years. All participants were married. There
were no statistically significant differences between the socio-
demographic characteristics and pregnancy-related informa-
tion of participants in the intervention group and those parti-
cipated in the control group in terms of age, educational status
of women, partner educational status and history of taking
IFAS during pregnancy (P> 0⋅05). Additionally before the
intervention programme, there were no significant differences
between the two groups in terms of history of IFAS or FAS
before pregnancy, knowledge on NTDs and preconception
of IFAS (P > 0⋅05). However, there were statistically significant
differences between two groups in terms of history of ANC
visit during pregnancy, history of NTDs affecting pregnancy
and history of spontaneous abortion (P< 0⋅05) (Table 2).
After 3 months of intervention, the proportion of adherence

to the IFAS was 23 % (n 56). With regard to adherence within
the groups, 42⋅6 % (n 52) in the intervention group and 3⋅3 %
(n 4) in the control group and the intervention group were

5

journals.cambridge.org/jns



significantly higher than in the control group. In the interven-
tion group, the proportion of adherence to the IFAS intake
among participants increased by 40⋅1 % and they were statis-
tically different (P < 0⋅0001). At the end of the study, the pro-
portion of adherence to the IFAS increased slightly in the
control group and it was increased by 2⋅5 % in the control
group (P= 0⋅31). The difference in difference between the
two groups of adherence to the IFAS intake was 37⋅6 %
and they were statistically significant (P < 0⋅0001) (Table 3).
The endline data of adherence between the groups did differ
from the baseline data (P = 0⋅31 v. P < 0⋅0001).
Table 4 presents the changes in knowledge between and

within group. Level of knowledge between the groups did dif-
fer before and after intervention (P = 0⋅87 v. P< 0⋅0001). The
mean knowledge scores were 48 (±26 SD) at their highest and
13 (±8⋅3 SD) at their lowest. A comparison of the scores at the
baseline and end of 3 months follow-up showed that the mean
change in knowledge was 17⋅6 (±28 SD) points in the

intervention group and 18⋅5 (±18⋅8 SD) in the control group.
The overall mean change in knowledge mean (and SE) between
groups was 0⋅9 (±3⋅04 SE) and there were significant differ-
ences between two groups (P < 0⋅001).
Univariate and multivariate linear regression analyses were

conducted to identify the variables that could independently
predict higher adherence rates among the participants of the
intervention group following the programme. History of
NTDs affecting pregnancy, history of spontaneous abortion
and knowledge were independently associated with adherence
to the IFAS intake (P < 0⋅05). The most identified factors that
affected the adherence to the IFAS intake were history of
NTDs affecting pregnancy and knowledge levels (P < 0⋅001)
(Table 5).

Discussion

Many research findings regarding the knowledge and adher-
ence to the IFAS intake among pregnant women have been
published. To our knowledge, no study has been conducted
regarding the knowledge and adherence to the IFAS intake
among women who plan to get pregnant. The present study
is the first parallel randomised controlled trial to evaluate the
effectiveness of nutrition education on the knowledge and
adherence to the IFAS intake using an individual’s knowledge
through picture-based nutrition education and counselling
approach. The major goal of this intervention was to encour-
age women who plan to get pregnant to have a thorough
knowledge about and adherence to the IFAS intake to avert
the risk of developing NTDs affecting pregnancy and other
related negative impacts on women and neonates.
In the present study, the adherence to the IFAS intake was

2⋅2 and 42⋅6 % (before and after the intervention) within the
intervention group (P < 0⋅0001) compared with the 0⋅8 and
3⋅3 % (before and after intervention) within the control
group (P = 0⋅31) and the average number of supplements
taken in the intervention group was significantly higher than
in the control group.
This implies that the nutrition education intervention pack-

age has a significant positive impact in improving women’s
health adhered to preconception of the IFAS intake in the
intervention group than the control group. Therefore, institu-
tionalised along with link to home delivery nutrition education
is one of the promising interventions that could improve the
pregnancy and birth outcome and extend to future generation
and community as whole(66). Even though the study partici-
pants were different from our study, the present study was
in agreement with the study conducted in Ethiopia(67) in

Table 2. The socio-demographic characteristics and pregnancy-related

information of the study participants (n 244)

Variables

Intervention arm

(n 122)

Control arm

(n 122)

Pn (%) N (%)

Age (years)

18–25 41 (33⋅6) 43 (35⋅2) 0⋅6
26–34 49 (40⋅2) 53 (43⋅4)
>34 32 (26⋅2) 26 (21⋅3)
Mean age (years) 28⋅1 ± 5⋅19

Educational status

Illiterate 22 (18) 24 (19⋅7) 0⋅74
Literate 100 (82) 98 (80⋅3)

Partner educational status

Illiterate 17 (13⋅9) 10 (8⋅2) 0⋅15
Literate 105 (86⋅1) 112 (91⋅8)

History of IFAS or FAS before pregnancy

No 11 (97⋅5) 121 (99⋅2) 0⋅32
Yes 3 (2⋅5) 1 (0⋅8)

History of visited ANC during pregnancy

No 46 (37⋅7) 65 (53⋅3) 0⋅015
Yes 76 (62⋅3) 57 (46⋅7)

History of IFASs taken during pregnancy

No 74 (60⋅7) 86 (70⋅5) 0⋅1
Yes 48 (39⋅3) 36 (29⋅5)

History of NTDs affecting pregnancy

No 110 (90⋅2) 118 (96⋅7) 0⋅03
Yes 12 (9⋅8) 4 (3⋅3)

History of spontaneous abortion

No 113 (92⋅8) 120 (98⋅4) 0⋅03
Yes 9 (7⋅4) 2 (1⋅6)

FAS, folic acid supplement; IFAS, iron and folic acid supplement.

Pearson correlation (χ2 test), significant at P < 0⋅05.

Table 3. Differences between baseline and endline adherence to the IFAS and difference in difference between intervention and control groups

Variable

Intervention group (n 122)
P-value
within

group

Control group (n 122)
P-value
within

group

Difference in

difference

P-value
between

groupBaseline Endline

Difference

(EL− BL) Baseline Endline

Difference

(EL−BL)

Adherence (%) 2⋅2 42⋅6 40⋅1 <0⋅0001 0⋅8 3⋅3 2⋅5 0⋅31 37⋅6 <0⋅0001

BL: baseline; EL: endline.

Significant at P < 0⋅05.
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Bihar, India(68), in Kenya(69), from Jordan, Saudi Arabia, India
and Indonesia(70–74).
The nutrition knowledge scores were significantly higher at

the endline and 3 months after the sessions compared with
the baseline and there was a statistical significant difference
between the intervention and control groups. However, the
mean score of knowledge in the control group showed some
improvement after intervention. The results of previous stud-
ies are in line with our own, as we found that the nutrition edu-
cation has a significant impact in improving knowledge(75–78).
In addition, these studies reported a significant difference in
the mean scores between two groups (intervention and con-
trol) after intervention only, whereas no significant mean dif-
ference was observed at the baseline concurrent with our
findings. This may be due to the sensitisation that occurred
during the initial exposure to the questionnaire and the recall
of the answers from the baseline question(79,80). The significant
improvement in knowledge and adherence among the inter-
vention group may also be related to the methods and repeti-
tion of the nutrition education intervention package for 3
months with a strict follow-up(64). Similarly, home visits
encourage participants to practice what they know to improve
their health(81). The repetition education remained longer in
memory according to the information process theory(82).
However, the proportion of improvement in knowledge and
adherence was reported different between studies(83). These
differences are related to the duration of the intervention
and the method(s) used to deliver the intervention(76).
The study setting could be the second possible justification.

The present study was conducted on women in urban areas.
Urban women were more exposed to different media about
the importance of the iron folate intake compared with the
rural counterparts. Their partners may also be more exposed
to various sources of information and more easily understand
what the healthcare workers advice.
Despite the fact that the biomarker test of the participants

was not performed, and it is unknown whether the level of
red blood cell folate is increased or the same as before the
intake of the IFAS, various laboratory-based researches pro-
vided evidence that the intake of the IFAS over at least 12
weeks before the conception by women of child-bearing age
increased the level of red blood cell folate, potentially lowering
the risk of NTD-affected pregnancy and(26,27,36,81,84–90). Based
on this concrete evidence, we would expect women who
adhere to the IFAS to be more protective against NTDs if
they become pregnant, because folate sufficiency or optimal
blood folate concentrations are directly linked to the risk of
NTDs(24,25).
In general, positive aspects of this intervention include a sig-

nificant improvement in women’s knowledge of nutrition to
reduce the risk of NTDs, so the intervention should ideally
have a positive impact on both the women themselves and
their children. The positive effect will help mothers to form
a basis for proper nutrition in subsequent years.
The present study has also a significant practical implication

for improving the IFAS adherence, which will avert the risk of
developing NTDs and improve maternal and child health in
order to achieve the Sustainable Development GoalsTa
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(SDGs). The findings imply the importance of implementing
community-level education through health extension as well
as at family planning services and other appropriate depart-
ments within the health facility through health extension work-
ers as well as by involving males. Furthermore, this approach
has the potential to increase adherence and decrease dropout
rates of the ANC programme in the country. Therefore, our
intervention designed in a way that can be applicable anywhere
in a healthcare system. So, the findings of the present study
also highlight the importance and effectiveness of adapting
preconception policy and national guidelines. Our intervention
programmes have no interference and neither did the authors
gave financial incentives for health counsellor of either arms.
In conclusion, nutrition and health knowledge may not lead
to actual behavioural changes, and other behavioural studies
need to be done to reach general conclusions.

Conclusion

In conclusion, the picture-based nutrition education interven-
tion approach along with frequent follow-ups through house-
hold visits has a significant impact on knowledge and
adherence to the preconception of the IFAS intake among
women who plan to get pregnant. It helped to improve
women’s knowledge on anaemia and NTDs during pregnancy,
to raise women’s awareness on better dietary practices, and to
reduce neonatal and maternal morbidity and mortality.
This intervention is very short, simple and cost-effective.

We strongly recommend that this intervention should be
widely implemented in the country because of the fertile
ground of the health care system. We have the following
recommendations for the health policy: the first recommenda-
tion is to emphasise that the preconception picture-based
nutrition education package programme should be endorsed
by policy-makers for women who have removed the modern
contraception devices and planned to be pregnant and to
focus on the behavioural intake of preconception of the
IFAS intake on the existing healthcare system (linking to health
facility with health extension programme). Additionally, this
intervention package will be developed into a comprehensive
national strategy to prevent adverse pregnancy and birth out-
come during pregnancy. Also, to resolve the nauseating effect
of the IFAS as this was the majority side effect reported by

participants in the study; so, the healthcare providers will pro-
vide a brief explanation with possible solution. Our third rec-
ommendation is for the Ethiopian government to support
food fortification consumed by a larger proportion of the
population. A large-scale community-based study with a larger
sample size is required to determine whether this approach is
cost-effective.
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Table 5. Bivariate and multivariable linear regression analyses for the factors affecting adherence to the IFAS

Parameters

Bivariate Multivariable

Beta Coefficient (95 % CI) P Beta Coefficient (95 % CI) P

Age 0⋅03 (−0⋅035−0⋅1) 0⋅35 0⋅03 (−0⋅03−0⋅1) 0⋅34
Educational status of participants 0⋅014 (−0⋅13−0⋅16) 0⋅85 0⋅015 (−0⋅12−0⋅14) 0⋅82
Partner educational status 0⋅04 (−0⋅15−0⋅28) 0⋅68 0⋅04 (−0⋅13−0⋅2) 0⋅63
History of visited ANC during pregnancy −0⋅045 (−002−0⋅1) 0⋅5 −0⋅03 (−0⋅16−0⋅1) 0⋅62
History of taken IFAS during pregnancy −0⋅034 (−0⋅17−0⋅1) 0⋅6 −0⋅04 (−0⋅18−0⋅1) 0⋅54
History of NTDs affecting pregnancy 0⋅5 (0⋅2−0⋅7) 0⋅001* 0⋅4 (0⋅21−0⋅6) <0⋅0001*
History of spontaneous abortion 0⋅36 (0⋅06−0⋅65) 0⋅01* 0⋅32 (0⋅09−0⋅5) 0⋅007*
Knowledge 0⋅006 (0⋅004−0⋅008) <0⋅0001* 0⋅006 (0⋅004−0⋅008) <0⋅0001*

B, unstandardised coefficients; CI, confidence interval.

R2 = 0⋅19; F = 14⋅7. All variables with P < 0⋅05 were included in the multivariate analysis.

* Statistically significant at P < 0⋅05.
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