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Abstract

Background According to the World Health Organization report, immigrants are at increased risk of malnutrition.
Nutritional deficiencies in pregnancy are a public health concern and around 20 to 30 percent of pregnant women
suffer from it worldwide. There has not been any investigation about the effect of any intervention on improving
nutritional intake in pregnant Afghan immigrant women. Therefore, the present study was conducted to determine
the effect of nutrition education based on the Health Belief Model (HBM) on food intake in pregnant Afghan immi-
grant women.

Methods A semi-experimental study study was conducted on 116 Afghan immigrant pregnant women who

have the inclusion criteria, were referred to health center No. 2 in Mashhad, Iran in June 2022 until February 2023,
and were randomly assigned to the intervention (56) and control (56) groups. The demographic, HBM questionnaire
and the standard 24-h food reminder questionnaire were the research tools. The intervention consisted of four ses-
sions of 45-60 min of nutrition education based on the Health Belief Model in groups of 8-10 people. The question-
naires were completed before, immediately, and one month after the intervention by the research units. Data were
analyzed with SPSS version 21 software.

Results The intake of energy, protein, carbohydrates, and micronutrients such as iron, calcium, zinc, and vitamin
D increased in the intervention group immediately and one month after the intervention significantly compared
to before the intervention (P<0.05). Although all these nutrients intake had a significant decrease in control group
women (P<0.05).

Conclusions Nutrition education based on the health belief model is effective in the nutritional intake of Afghan
immigrant pregnant women. According to the importance of getting enough nutrients in pregnancy and its effects
on the mother and fetus's health, nutrition education based on the Health Belief Model model is suggested for these
mothers.
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Introduction

The importance of adequate nutrition during pregnancy
is crucial for a successful and healthy outcome [1-3].
Insufficient food intake during pregnancy can lead to
malnutrition in both the mother and fetus, increasing the
risk of miscarriage, congenital abnormalities, low birth
weight, and impaired child growth [4, 5]. Additionally,
poor maternal nutrition during pregnancy is associated
with long-term health risks such as diabetes, kidney dis-
eases, and cardiovascular diseases in adulthood [6-8].
Body mass index during pregnancy is considered a use-
ful index to express the nutritional status of pregnant
women. Body mass index is related to macronutrients,
energy, and micronutrient intake [9].

Macronutrients, including carbohydrates, proteins, and
fats, are essential for normal tissue function and overall
health [10, 11]. On the other hand, micronutrients, such
as vitamins and minerals, are necessary in smaller quan-
tities and play a critical role in pregnancy outcomes [10].
For instance, folic acid is essential for preventing neural
tube defects [12], while iron deficiency can lead to low
birth weight [13-15]. Lack of calcium increases the risk
of gestational hypertension [13], and vitamin D defi-
ciency is associated with conditions like pre-eclampsia
and gestational diabetes [13, 16—18].

Overall, many studies indicate that insufficient micro-
nutrient intake during pregnancy. Karimi et al’s study
(2021) showed that the average intake of iron, iodine,
vitamin D, vitamin E, and vitamin B6 in pregnant women
was lower than the standard which was recommended
daily allowances [19].

The prevalence of malnutrition is significantly high
among the general population, especially among the
vulnerable population of women and children. Differ-
ent factors such as war and conflict, forced migration,
food insecurity, and limited access to humanitarian aid
can affect the nutritional status and worsen poor health
consequences. Migration is one of the effective factors
in health, nutrition, food intake, and nutritional behav-
ior [20]. According to the World Health Organization
(WHO) reports, immigrants are at an increased risk of
certain diseases, including malnutrition [21].

Afghans are the second largest refugee population in
the world after Syrians [22]. Afghanistan, a low-income
country with ongoing conflict and a high refugee pop-
ulation, faces numerous challenges including weak

! RDA (Recommended Dietary Allowance).

governance, terrorism, poverty, and lack of comprehen-
sive social support systems. These factors contribute to
a high prevalence of malnutrition among the population
[23]. It is estimated that Afghans die from malnutrition
and poverty 25 times more than violence annually [24].

A nutritional survey was conducted by the Afghan
Ministry of Public Health and UNICEF in 2013 and they
recorded widespread micronutrient deficiencies among
reproductive-age women, in this way, 40.4% had anemia,
23.4% had zinc deficiency and 64.7% had severe vitamin
D deficiency [24]. Iran is one of the main host countries
for Afghan refugees [25].

Despite the recent increase in researches which are
related to immigrant health, important knowledge gaps
remain about food and nutrition issues yet [21].

In Pakrovan’s (2020) study, adverse nutritional behav-
ior and socio-economic factors that have affected them
were evaluated among Afghan immigrants in Tehran and
Mashhad, two big cities of Iran. The results showed that
60-77 percent of them faced moderate to severe food
insecurity [26]. Another study showed that more than
84% of Afghan immigrant families in Iran are faced with
food insecurity [27].

Adverse nutritional status and food insecurity in
Afghan women have an inverse relationship with their
literacy and education and literate and educated women
can plan for their family’s nutrition in a better way and
reduce the possibility of undesirable nutritional behavior
and food insecurity [27].

The inverse relationship between adverse nutritional
status and education suggests that empowering women
with knowledge and skills through health education pro-
grams can play a crucial role in improving their dietary
behaviors and overall health outcomes [28, 29]. Nutrition
education, as demonstrated in previous studies, has the
potential to positively impact food choices and nutrient
intake among pregnant women [30, 31].

In Iran, the necessary education for pregnancy is pro-
vided based on the standard prenatal care programs for
pregnant women currently but it is far from the desired
level [29, 32, 33]. Although the health care provider’s
information is important, but it seems that because of
the high density of the covered population, the lack of
time and education about necessary counseling skills,
the nutritional education of pregnant women is not done
sufficiently by health care providers [34]. So the use of
models and theories of changing behavior, considering
individual and environmental characteristics that have
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affected the behaviors, can increase the effect of health
education programs [35]. Theories and models are essen-
tial components to guide health behavior educators.
Meanwhile, HBM is one of the proposed models in the
field of nutrition education programs [36, 37]. The exist-
ence of the HBM’s constructs that included perceived
sensitivity, perceived intensity, perceived benefits, per-
ceived barriers, action indications, and self-efficacy is one
of the advantages of this model. The basis of this model is
the people’s motivation to act and it emphasizes the indi-
vidual’s perceptions and beliefs about the people’s fear of
the health problem and an individual’s assessment of the
benefits and barriers of the behavior that become the rea-
son for correct behavior to be adopted [2, 38]. Although
the HBM model, has been used as a framework for nutri-
tion education and health behavior changes in various
studies, including Sasanfar (2022) [37], Moitra (2021)
[39], Mohammadi (2019) [40], Saadat Niya (2018) [41],
Baji (2018) [42], Diddana (2017) [43], Ziyai (2017) [28],
Khorramabadi (2016) [36], Karimi (2016) [2] and Tava-
koli (2016) [44, 45] and the effectiveness and appropriate-
ness of this model about the nutrition education has been
proven, but the nutrition education’s effectiveness based
on HBM model has not been investigated on the Afghan
population, especially pregnant immigrant women.

Despite the recent increase in immigrant health-related
researches, there are important gaps in food and nutri-
tion issues yet. According to the suggestions of the stud-
ies and researches about the nutrition and nutritional
behaviors of immigrants, more researches are needed
to determine the factors affecting to dietary accultura-
tion and nutrition behavior suh as education based on
the HBM model about the intake of micronutrients and
macronutrients in different immigrant subgroups [21].
Due to the importance of pregnant women’s nutrition,
the researchers decided to conduct a study to deter-
mine the effect of education based on the HBM model
on food intake in pregnant Afghan immigrant women in
Mashhad.

Methods

The present study was a semi-experimental study,
which was conducted after getting the ethics code
from Mashhad University of Medical Sciences (IR.
MUMS.NURSE.REC.1401.031) and the IRCT code
(IRCT20220629055312N1), with an official introduction
from Mashhad School of Nursing and Midwifery.

Due to that the majority of the Afghan immigrant
population of this city live in the covered areas of Health
Center No. 2 of Mashhad, this health center was chosen
as the research environment. Four centers of Amir al
Momenin, Bafti, Golshahr and Mehrabad were selected
from the centers covered by Health Center number
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2 of this city randomly. Then, the centers of Amir al-
Momenin (AS) and Bafti were allocated to the interven-
tion group, and the centers of Golshahr and Mehrabad
were allocated to the control group randomly. The social,
economic and cultural characteristics of the intervention
and control centers were similar; They were also similar
in terms of facilities, service delivery, and how to educa-
tion patients. however, in order to eliminate bias in the
allocation of the centers, they were randomly assigned
to the intervention or control group. In this way, in each
center, Afghan pregnant people with a pregnancy record
were identified from the list of covered people, and then
the people were selected by systematic randomness
method until the number of research units reached the
quorum. The researcher called the selected people to
invite them to the research and stated the objectives of
the research, introducing the research team, goals and the
schedule of training sessionsand if they had the inclusion
criteria, they entered the research after obtaining writ-
ten consent. The required sample size was determined 50
people in each group due to the error level of 0.05 and
the test power of 80%. Assuming 15% attrition, the final
sample size of 58 people in each group was determined.
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Population

Afghan immigrant pregnant women with a gestational
age of less than 20 weeks were included in the study
based on the first trimester of pregnancy sonography and
who met other inclusion criteria. The inclusion criteria
include informed consent of the mother, being Afghan,
healthy woman® with single fetus pregnancy, desired
pregnancy, age over 18 years and at least literate in read-
ing and writing, having a contact number, not participat-
ing in another study at the same time, absence of disease
requiring intervention in mother or fetus,® absence of
chronic systemic disease, not following a specific diet,®
absence of severe emotional and mental disorders in the

2 It was determined by self-report and examination of the mother’s health
record.

3 Appetite, bleeding, preterm labor, urinary infection, hypertension, ane-
mia, RH incompatibility, malignant nausea and vomiting of pregnancy, pre-
term rupture of fetal membranes.

* Kidney disease, hypertension, heart disease, diabetes.

> Vegetarian diet or non-use of certain food groups.
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mother,® No smoking and drug addiction and having a
legal residence permit in Iran.

The exclusion criteria include unwillingness to con-
tinue research, not participating in more than one edu-
cational session, failure to answer more than 10% of the
questions in the questionnaire, and the occurrence of
severe emotional and mental disorders in the mother
during the research.’

Tools and questionnaire

The demographic questionnaire and a 24-h food
reminder questionnaire were the data collection tools
in this study. The demographic questionnaire included
age, education, occupation, marital status, husband’s
education, husband’s occupation, family income, hous-
ing status, weight, height, body mass index, gestational
age, gravida, abortion, stillbirth, and pregnancy compli-
cations. The 24-h food reminder questionnaire had three
tables to insert the food consumed in daily meals, includ-
ing the three main meals of breakfast, lunch, and dinner,
and three optional snacks. Each table collected informa-
tion about meals for the day. In each meal, the name of
the food, household scale (ingredients of the food, the
total amount of cooked food, the amount consumed
by the individual), the consumption amount in grams,
and the food code were entered separately. Information
about the meals of two non-holidays and one holiday of
the research units in three periods (before the educa-
tional intervention, immediately, and one month after the
educational intervention) was entered in addition, The
HBM questionnaire, a questionnaire comprising 40 ques-
tions was developed by the researcher through Litera-
ture review. HBM questionnaire was carefully crafted to
assess perceived sensitivity, perceived intensity, perceived
benefits, perceived barriers, action indications, and self-
efficacy. A five-point Likert scale (completely agree,
agree, have no opinion, disagree, and completely disa-
gree) was used to respond to questions related to these
constructs.Face validity was evaluated using qualitative
and quantitative methods. Thus face-to-face interviews
were held with ten pregnant Afghan immigrant women
to ask them to comment on the ambiguity, appropriate-
ness, and difficulty of each HBM questionnaire item.In
quantitative face validity evaluation, impact score.

Was calculated for each item.Content validity was
evaluated using qualitative and quantitative methods. In
qualitative evaluation of content validity, eight experts
and faculty members from Mashhad University of Medi-
cal Sciences assessed the wording, grammar and scaling

© Depression, bipolar disorder, recent separation from a spouse, loss of a
family member.

7 Separation from spouse, loss of a family member.
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of the items. The Content validity index (CVI) has been
set at a minimum acceptable value of 0.7. Questions
with a score of 0.7-0.78 were evaluated and modified,
while items with a score of 0.79 or higher were retained.
The content validity ratio (CVR) were determined to be
0.75. The questionnaire’s reliability was confirmed with a
Cronbach’s alpha of 0.87.

Then the results were checked by the Nutritionist 4
software and the amount of calories, micronutrients, and
macronutrients consumed by people, or in other words,
the amount of people’s food intake, was analyzed.

The demographic, 24-h food reminders questionnaires
and questionnaires designed according to the frame work
of the HBM model was completed by research units with
the guidance and explanations of the researcher at first as
pre_test. In case of low literacy, the researcher personally
completed the 24-h food reminder form after obtaining
the information about the meals of these research units.

Intervention and analysis

The first author in groups of 8—10 people conducted the
nutrition educational intervention based on the HBM
model’s structures during 4 sessions of 45—60 min.

The educational content in the first session emphasized
on increasing nutritional knowledge and awareness, the
second session was based on the constructs of perceived
sensitivity and intensity, the third session was based on
the constructs of perceived benefits and barriers and the
fourth session was presented based on self-efficacy and
practice guidelines (Table 1).

Teaching methods, including brainstorming, group
discussion, question and answer, and lectures were used
alternately and appropriately. The control group received
routine care and they received the content of the educa-
tion in the form of a booklet at the end of the research.

Follow up time of effect of intervention was considered
immediately and one month after intervention, Based
on other similar studies and because of the short period
of pregnancy and pregnancy conditions, this period was
considered for assay [4, 28].

The collected data was entered into SPSS software ver-
sion 21. The data was described by central and appropri-
ate dispersion indices. The chi-square test (or Fisher’s
exact test if needed) was used to check the distribution of
qualitative demographic and clinical variables, Accord-
ing to the normal or non-normal distribution of demo-
graphic and clinical variables, independent t-tests or
Mann—Whitney tests were used. Shapiro—Wilk tests were
used to check the normality of the data and 0.05 was
considered as a significant level. To check the changes in
food intake, the repeated measures test (if the nutrient
distribution is normal) or Friedman’s test (if the nutri-
ent distribution is non-normal) was used. All statistical
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Table 1 Educational sessions’s content

First session

Second session

It was emphasized to increase the nutritional knowledge and awareness of pregnant Afghan immigrant women to improve their
attitude about the importance of correct nutritional behavior and nutrition during pregnancy. The general principles of nutrition, food
pyramid and groups were presented by educational methods such as lectures, slide shows, group discussion about the experiences
of pregnant mothers about the effects of nutrition on their health, and, a pamphlet was given to the mothers. At the end, the con-
tents and summary of the session were reviewed and the assignments for the next session were presented

The structure of perceived sensitivity and intensity was emphasized in this session. The purpose of this session was to familiarize

the person with nutritional disorders in pregnancy, her perceived sensitivity and intensity related to the complications of nutritional
disorders in pregnancy, and its effect on the mother and the fetus's health. The experiences of pregnant women regarding the com-
plications of unhealthy eating behavior during pregnancy, the appropriate behaviors in food shopping, and the nutrition label of food
were discussed by using educational methods such as lectures, slide shows, and group discussions. At the end, the contents and sum-

mary of the session were reviewed and the assignments for the next session were presented

Third session

Considering the constructs of perceived benefits and barriers, it was emphasized to recognize these constructs in the implementa-

tion of healthy nutritional behavior in pregnant Afghan immigrant women. At first, the review of the previous session was done

with the educational method of planned lecture and slide shows and then the appropriate nutritional recommendations that lead

to the improvement of the mother and the fetus’s health and the benefits of proper nutrition for them were stated. Therefore, the bar-
riers to the implementation of appropriate nutritional behaviors, the importance of physical activity during pregnancy, and its role

in health and weight control were explained through group discussion, brainstorming, and slide shows. At the end, the contents

and summary of the session were reviewed and the assignments for the next session were presented

Fourth session

Suggestions about increasing the capability and self-efficacy of the research units were presented based on the self-efficacy

and action indication structures. The educational methods of group discussion, brainstorming, and slide shows were used. Brainstorm-
ing was the strategy for achieving self-efficacy in Afghan immigrant pregnant women. At first, the contents of the previous session
were reviewed and then suggestions about the proper food cooking method and solutions for variety in diet with less spending

were discussed through group discussion and slide shows. After that, the contents were summarized and reviewed. At the end,

the researcher’s questionnaire based on the constructs of the health belief model, nutritional behavior, and 24-h food reminder ques-

tionnaire were completed by the research units

analyses were performed in SPSS version 21 and an A
significance level of 0.05 is considered.

Results

The average age of pregnant Afghan immigrant women
was 29.92+6.15 years. Most of the women (46%) had mid-
dle and high school education. 90% of the research units
were housewives. 97% of the mothers were Shia and 80%
had Hazara ethnicity. The housing status of most of them
were rented houses. The average monthly family income
was 128199 dollars. According to the results of chi-
square and Fisher’s exact tests, there was no significant
difference in age, education, husband’s education, occupa-
tion, religion, ethnicity, housing status, length of residence
in Iran, and family income between the two groups of
intervention and control and the two groups were homo-
geneous in terms of these characteristics (2 <0.05).

Energy and macronutrients
There was not a significant difference in the mean and
standard deviation of the total score of energy intake
and macronutrients in the two groups of intervention
and control before the intervention (P>0.05). While
immediately and one month after the intervention,
there was a statistically significant difference between
the intervention and the control group (P < 0.05).

Fat intake: Before the intervention, the mean and
standard deviation of the total score of fat intake in
both intervention and control groups had no significant

difference based on the Mann—Whitney test results
(P=0.427), while immediately (P=0.004) And one
month after the intervention, there was a significant
difference between the intervention group and the con-
trol group (P<0.001)., (Table 2).

Protein intake: before the intervention, there was no
significant difference between the mean and stand-
ard deviation of the total score of protein intake in the
intervention and control groups (P=0.106). However,
immediately (P=0.001) and one month after the inter-
vention, there was a significant difference in the two
groups (P<0.001), (Table 2).

Carbohydrate intake: The change in the total score of
carbohydrate intake immediately after the intervention
compared to before the intervention showed a signifi-
cant increase in the intervention group, while it showed
a significant decrease in the control group (P<0.001).
Also, the change in the total carbohydrate intake score
one month after the intervention compared to before
the intervention increased in the intervention group
and decreased in the control group. This difference was
significant (P <0.001), (Table 2).

The change in the total score of energy intake immediately
after the intervention and one month after the interven-
tion compared to before the intervention increased in the
intervention group, while it decreased in the control group,
which according to the results of the Mann—Whitney test,
this difference was significant (P<0.001). Also, in the intra-
group comparison of the total energy intake score, there was
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Table 2 Comparison of intra and inter-group changes in the total macronutrient and energy intake score

Variable control group Intervention group Intergroup Effect sizes
SD £ mean SD+mean test results

The total score of fat intake before the intervention 420+16.8 496745 P=0427" 0.1

The total score of fat intake immediately after the intervention 409+15.0 5114185 P=0004" 02

The total score of fat intake one month after the intervention 370+155 50.5+19.7 P<0001" 03

Changes in the total score of fat intake immediately after the intervention com- -1.2+16.6 02+77 P=0005" 02

pared to before the intervention

Changes in the total score of fat intake one month after the intervention com- -5.1+18.1 -03+773 P=0003" 02

pared to before the intervention

The results of the intragroup test P=0.230" P=0025"

The total score of protein intake before the intervention 529+185 4804222 P=0.106" 0.1

The total score of protein intake immediately after the intervention 4944169 60.8+21.7 P=0001" 0.2

The total score of protein intake one month after the intervention 4444174 63.5+£225 P<0001" 04

Changes in the total score of protein intake immediately after the intervention -3.8+175 11.7+£292 P=0001" 0.3

compared to before the intervention

Changes in the total score of protein intake one month after the intervention -89+19.5 144+304 P<0.001" 04

compared to before the intervention

The results of the intragroup test™ P=0.006" P=0001" P=0015" 02

The total score of carbohydrate intake before the intervention 2303+905 1924+729 P=0.044" 0.1

The total score of carbohydrate intake immediately after the intervention 224.0+86.0 259.8+125.0 P<0001" 03

The total score of carbohydrate intake one month after the intervention 207.7+79.2 279.25+119.2 P<0001" 03

Changes in the total score of carbohydrate intake immediately after the interven-  -7.2+89.8 65.12+1 P<0.001" 0.5

tion compared to before the intervention

Changes in the total score of carbohydrate intake one month after the interven- -234+90.1 845+127.2 P=0015" 0.2

tion compared to before the intervention

The results of the intragroup test” P=0417" P<0001"

The total score of energy intake before the intervention 1488.5+£4492.5 1297.1+499.8 P=0.049" 0.1

The total score of energy intake immediately after the intervention 1436.5+478.1 1717246624 P=0005" 0.2

The total score of energy intake one month after the intervention 13141£4513  1796.6+664.3 P<0001" 04

Changes in the total score of energy intake immediately after the intervention -58.0+457.2 4004+698.2 P<0.001" 0.3

compared to before the intervention

Changes in the total score energy intake one month after the intervention com- -1804+£4986  479.8+7329 P<0.001" 0.5

pared to before the intervention

The results of the intragroup test P=0009" P<0.001"

**Mann-Whitney test

*xFriedman test

***Comparison of times before, immediately after and one month after the intervention

a significant increase in the intervention group (P<0.001),
while the difference between the steps in the control group
showed a significant decrease (P=0.009), (Table 2).

Micronutrients
There was no significant difference in the mean and
standard deviation of the total score of micronutri-
ent intake between the intervention and control groups
before the intervention (P> 0.05). While immediately and
one month after the intervention, there was a statistically
significant difference between the intervention and the
control group (P<0.05), (Table 3).

Iron intake: Immediately (P=0.022) and one month
after the intervention, the mean and standard deviation
of the total score of iron intake in the two groups showed

a significant difference (P<0.001). The change in the total
score of iron intake immediately after After the inter-
vention compared to before the intervention, there was
an increase in the intervention group, while there was
a significant decrease in the control group (P=0.001),
(Table 3).

Calcium intake: the mean and standard deviation of the
total score of calcium intake immediately (P=0.001) and
one month after the intervention, the mean and standard
deviation of the total score of calcium intake in the inter-
vention group were significantly different from the con-
trol group (P<0.001), (Table 3).

Folic acid intake: Immediately (?=0.014) and one month
after the intervention, the mean and standard deviation of
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Table 3 Comparison of intra and inter-group changes in the total micronutrient score

Variable control group Intervention group Intergroup Effect sizes
SD+mean SD+mean test results

The total score of iron intake before the intervention 10.8+4.4 9.7+38 P=0225" 0.1

The total score of iron intake immediately after the intervention 10.2+33 12.1+£57 P=0022" 0.2

The total score of iron intake one month after the intervention 9.2+3.1 12/4+£58 P<0.001" 04

Changes in the total score of iron intake immediately after intervention compared  -0.6+4.4 2/2+6.3 P=0001" 0.3

to before the intervention

Changes in the total score of iron intake one month after intervention compared ~ -1.7+4.2 25+6.7 P<0001" 04

to before the intervention

The results of the intragroup test” P<0001" P=0001"

The total score of calcium intake before the intervention 492442300 501.8+304.3 P=0623" 04

The total score of calcium intake immediately after the intervention 4593+2379 587.7+2395 P=0001" 03

The total score of calcium intake one month after the intervention 4120+£211.8 580.7+2333 P<0.001" 04

Changes in the total score of calcium intake immediately after intervention com- ~ -38.6+263.2 755+3724 P=0001" 0.2

pared to before the intervention

Changes in the total score of calcium intake one month after intervention com- -85.9+2689 68.6+361.7 P<0.001" 03

pared to before the intervention

The results of the intragroup test™ P=0.004" P=0001"

The total score of folic acid intake before the intervention 192.1+£1299 190+114.6 P=0985" 0.004

The total score of folic acid intake immediately after the intervention 192.5+110.7 2389+1149 P=0014" 0.2

The total score of folic acid intake one month after the intervention 172.5£109.2 263.9+1083 P<0.001" 04

Changes in the total score of folic acid intake immediately after the intervention -1.7+1435 445+1538 P=0.175" 0.1

compared to before the intervention

Changes in the total score of folic acid intake one month after the intervention -21.6£1375 69.5+£151.5 P=0001" 03

compared to before the intervention

The results of the intragroup test” P=0257" p=0001"

The total score of zinc intake before the intervention 55+29 51+£29 P=0.284" 0.1

The total score of zinc intake immediately after the intervention 49422 6.1+26 P=0004" 0.2

The total score of zinc intake one month after the intervention 44422 6.1£25 P<0.001" 03

Changes in the total score of zinc intake immediately after the intervention com-  -0.68+2.6 09+35 P=0023" 0.2

pared to before the intervention

Changes in the total score zinc intake one month after the intervention compared  -1.1+£2.6 08+3.7 P<0.001" 0.3

to before the intervention

The results of the intragroup test™ P=0.007" P=0065"

The total score of vitamin D intake before the intervention 22+14 22+14 P=0.886" 0.01

The total score of vitamin D intake immediately after the intervention 21+14 29+16 P=0.002" 0.2

The total score of vitamin D intake one month after the intervention 20+14 26+15 P=0012" 0.2

Changes in the total score of vitamin D intake immediately after the intervention ~ -0.1+14 06+1.8 P=0003" 02

compared to before the intervention

Changes in the total score vitamin D intake one month after the intervention -02+14 03+1.8 P=0045" 0.1

compared to before the intervention

The results of the intragroup test” P=0355" P=0027"

The total score of dietary fiber intake before the intervention 13.14+99 11.97+58 P=0956" 0005

The total score of dietary fiber intake immediately after the intervention 136+79 140+5.1 P=0.153" 0.1

The total score of dietary fiber intake one month after the intervention 11.9+7.1 156+48 P<0001" 03

Changes in the total score of dietary fiber intake immediately after the intervention 0.2+9.86 19458 P=0321" 0.1

compared to before the intervention

Changes in the total score dietary fiber intake one month after the intervention -1.3+94 35+64 P=0.002" 0.2

compared to before the intervention

The results of the intragroup test pP=0218" p=0.005"

*Mann-Whitney test
**Friedman test

***Comparison of times before, immediately after and one month after the intervention
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the total score of folic acid intake showed a significant dif-
ference in the two groups (P<0.001), (Table 3).

Zinc intake: Immediately (P=0.004) and one month
after the intervention, there was a significant difference
in the two groups (P<0.001). The change in the total zinc
intake score immediately after the intervention compared
to before the intervention increased in the intervention
group, but decreased in the control group, which was a
significant difference (P=0.023), (Table 3).

Vitamin D intake: Immediately (?P=0.002) and one
month after the intervention, there was a significant
difference in the two groups (P=0.012). The change in
the total score of vitamin D intake immediately after
the intervention compared to before the intervention
increased in the intervention group and decreased
in the control group, and this difference was signifi-
cant (P=0.003). Also, the change in the total score of
vitamin D intake one month after the intervention
compared to before the intervention increased in the
intervention group and decreased in the control group,
and these changes were significant (P=0.045). In the
intra-group comparison, the total score of vitamin D
intake in the intervention group showed a significant
increase between the stages (P=0.027), while the dif-
ference between the stages in the control group was not
significant (P=0.355), (Table 3).

Dietary fiber intake: The mean and standard deviation
of the total score of dietary fiber intake before the inter-
vention was not significantly different in the intervention
group and the control group (P=0.956), immediately
after the intervention there was no significant difference
in the two groups (153. P=0), while one month after the
intervention, there was a significant difference between
the intervention group and the control group (P<0.001).
There was no significant difference in the total score of
dietary fiber intake immediately after the intervention
compared to before the intervention in the two groups
(P=0.321), while one month after the intervention com-
pared to before the intervention, it increased in the inter-
vention group. It decreased in the control group, and this
difference was significant (P=0.002). In the intra-group
comparison, the difference between the stages was sig-
nificant in the intervention group (P=0.005), while
this difference was not significant in the control group
(P=0.218), (Table 3).

Nutritional knowledge

The constructs of perceived sensitivity and perceived
intensity in the health Belief model show the knowledge.
The total score of perceived sensitivity and perceived
severity in the intervention group compared to before
the intervention and the control group increased signifi-
cantly (P<0.001) (Table 4).
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Discussion

The results of this research showed that nutrition educa-
tion based on the HBM was effective on macronutrient
intake and caused a significant increase in these nutrients
intake. While the macronutrient intake showed a signifi-
cant decrease in women who were in the control group.
Nutrition education based on HBM improves calorie
intake in the intervention group significantly while the
energy intake was reduced in the control group. Also,
the results of the present study showed a significant
increase in micronutrients intake such as iron, calcium,
zinc, and vitamin D after nutrition education based on
the health belief model. Although the folic acid intake
increased among women in the intervention group, but
that was not significant after the intervention immedi-
ately, however, it showed a significant increase in the
monthly survey after the educational intervention. This is
while women in the control group had a decrease in folic
acid intake both immediately and one month after the
intervention.

The results of the study by Odiwuor et al. (2022), which
was conducted to investigate the effect of nutrition edu-
cation on nutrient intake and pregnancy outcomes in
Western Kenya, showed that the amount of all macro-
nutrients received by the mother increases with nutri-
tion education [46] which supports the results of the
present study. Also, the results of Araban’s study (2017)
showed that nutrition education based on the HBM has
been effective in improving and increasing the amount
of energy intake [47]. The study of Odiwuor et al. (2022)
showed that nutrition education based on the HBM
caused a significant increase in the intake of micronutri-
ents like iron, calcium, zinc, and folic acid in the inter-
vention group after nutrition education [46] and in this
sense, it was consistent with the results of the present
study. Hasniza’s (2020) study, which was conducted to
determine the effect of the intervention based on the
HBM to improve the hemoglobin level in women suf-
fering from anemia during pregnancy, showed that the
amount of iron intake in the intervention group women
has been increased after the educational intervention
based on the HBM [48]. The results of this study are con-
sistent with the results of the present study.

Based on the results of the present study, the HBM-
can be considered as a comprehensive model and the
structures of this model can improve food intake and
micronutrients in all populations and cultures even in
low-income populations and immigrants who are a vul-
nerable group and threatened in food security [26, 49].
Nutritional deficiencies during pregnancy are consid-
ered as a public health disorder in this deprived and
endangered population [10], so this model can be used
effectively.
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The results of the present study showed a significant
decrease in the intake of energy and all macronutri-
ents, such as protein and carbohydrates, as well as a sig-
nificant decrease in the intake of micronutrients such
as iron, calcium and zinc in the control group. Although
the intake of micronutrients like folic acid and vitamin
D also decreased, but this decrease was not significant.
This reduction of nutrient intake in the control group
can be caused due to the family income which was below
the international poverty line (announced by the World
Bank in 2022) [50] of most Afghan families. The relation-
ship between family income level and nutrient intake has
been proven in many studies [51-54]. Also, another rea-
son could be the high prevalence of food insecurity in the
Afghan immigrant population in Iran [26, 49]. In addition,
it can be taught that women as the ones who manage the
family nutrition, are exposed to food insecurity in many
cases because they give priority to children and other fam-
ily members and it would be possible that they will starve
or not get enough food [26]. Also, we can mention the role
of gestational digestive disorders that increase with higher
gestational age and their effects on reducing the intake of
effective nutrients. The HBM can solve the physical prob-
lems caused by pregnancy by modifying the lifestyle and
increasing the self-efficacy of pregnant women.

The results of the present study showed the posi-
tive effect between education based on the HBM and
food intake of all macronutrients and micronutrients in
Afghan pregnant women, it can be concluded that the
HBM is comprehensive and it can increase the sensitiv-
ity and intensity and decrease perceived barriers. This
model can increase the intake of nutrients that women
need during pregnancy and it helps the mother to over-
come various barriers such as the lack of access to food
and its high cost, the healthy way of cooking and storing
food, and finally helps her to create a positive behavior
change. Results of this research can be of interest to mid-
wives, health care workers and doctors to use this model
in pregnancy nutrition education programs will improve
and promote nutritional behavior among pregnant
women. In addition, managers in relevant departments,
especially in international organizations related to the
rights of immigrants and refugees, can, with proper plan-
ning, provide the necessary conditions for effective nutri-
tion education based on the health belief model among
the population of pregnant women. Provide Afghan
immigrants.

One of the advantages of the present study was the
overview of pregnant women’s nutrient intake and their
analysis and measurement by using standard tools and
specialized software for nutrient analysis. Completion
of the food reminder tool was much time-consuming
and it was one of the limitations of this research, which
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increased the possibility of the research units drop-
ping out, but the questionnaire completion was clarified
by the researcher and the questionnaire was completed
by the researcher herself in necessary cases. Due to the
role of environmental and cultural factors on nutritional
behavior and food intake, it is suggested to conduct a
comparative study about the effect of education based
on the HBM on the nutrient intake in pregnant Afghan
immigrant women and Iranian women, and then com-
pare it with women who live in Afghanistan.

Conclusion

Nutrition education based on HBM is effective on the
nutrient intake of pregnant Afghan immigrant women
and improves it.Based on the results of the present study,
the HBM can be considered as a comprehensive model.
The structures of this model can improve food intake and
micronutrients in all populations and cultures even in
low-income populations and immigrants who are a vul-
nerable group and threatened in food security. Results of
this research can be of interest to midwives, health care
workers to use this model in pregnancy nutrition edu-
cation programs will improve and promote nutritional
behavior among pregnant women. According to that the
immigrants are at risk of malnutrition and food insecu-
rity so managers, planners, and international organiza-
tions that are related to the immigrant’s situation can
provide effective nutrition educational programs based
on the HBM for pregnant Afghan immigrant women.
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