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Abstract

Background: Spouses can influence their wife’s health during pregnancy. However, dietary intake comprised of high value nu-
trition in addition to spouses’ participation during pregnancy is an important aspect of female’s health, which has been widely
neglected.
Objectives: This study aimed at evaluating the effectiveness of educational programs with spouse’s participation on dietary during
pregnancy.
Methods: In the randomized controlled trial study, 128 nulliparous females attending Najmieh hospital based in Tehran, Iran, were
randomly allocated to 2 intervention and 1 control group. In Group A, females received nutritional education with their spouses’
participation, in Group B, females received nutritional education alone, and in Group C, females received routine prenatal care, yet
no guidance on dietary intake. Data was collected by completing 2 questionnaires, including demographic characteristics and the
semi-quantitative food frequency questionnaire (FFQs).
Results: In this trial study, the mean differences of serving/day of vegetables and yogurt from the dairy range was significantly
higher in group A compared to B and the control group (1.27 serving/day vegetables - group A compared to 0.81 and 0.41 serving/day
vegetables in groups B and C, respectively; P < 0.001, and 0.56 serving/day of yogurt in group A versus 0.33 and 0.32 serving/day of
yogurt in groups B and C, respectively, P < 0.024). The mean differences of serving/day of dairy in groups A and B were significantly
higher than the control group (1.97 and 1.66 serving/day in groups A and B, respectively versus 0.81 serving/day in the group C, P =
0.003). In addition, the mean differences of serving/day for fat sources in the intervention groups were significantly lower than the
control group (2.58 and 1.18 serving/day in groups A and B, respectively versus 0.38 serving/day in the group C, P = 0.035).
Conclusions: The findings found improvement in intervention group A with intake of vegetables and yoghurt as dairy sources
compared to Group B. In addition, their mean differences of dairy source was higher than Group C, while serving of fat sources was
lower in both groups compared to the control group.
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1. Background

Enhancing quality of maternal diet during pregnancy
is an essential factor (1, 2) and spouses’ participation is
poised to be an important facilitator of this process (3-6).

Studies have shown that a lack of nourishment could
lead to a range of health problems, such as overweight-
ness/obesity, preeclampsia, hypertension, and gestational
diabetes during pregnancy (7-9). Poor nutrition is a signif-
icant risk factor for inappropriate gestational weight gain
and all its attendant adverse consequences (10, 11). Mater-
nal diet must provide sufficient energy and proper nutri-

ents during pregnancy, focusing on the growing fetus and
enabling the mother to reserve her nutrients supply re-
quired for fetal health as well as for breastfeeding practices
(12, 13).

According to previous studies, although pregnant fe-
males based in Iran are often well weighed, their food in-
take patterns are inappropriate and their diet lacks pro-
teins, vitamins, and in general, micronutrients (14-16),
which include Calcium, Iron, Zinc, Vitamin A and D (17-20).

Therefore, it is important to gain a better understand-
ing of dietary patterns during pregnancy.
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In addition, male’s participation as a decision maker in
the family and society has often received less attention in
implementation of strategies for reducing maternal mor-
bidity and mortality (21); commonly observed in develop-
ing countries (12, 22).

Indirect evidence from several studies has shown that
spouses’ role in prenatal care has ensured better preg-
nancy outcomes and maternal health (23-25). Educational
programs for spouse’s participation in maternal health
care should aim at increasing their awareness of obstetric
emergencies and involving them in child birth and its com-
plications (13).

Spouses’ participation enables them to support their
wives in prenatal cares wherein building awareness
among couples to adequately prepare for birth compli-
cations (26). However, when it comes to prenatal care by
the husband, 2 phases of delay are commonly involved,
such as delay in decision making process and delay in
providing and receiving prenatal care, mainly observed in
developing countries (27).

In addition, Iranian males are usually the source of
financial support in the family and thus have an impor-
tant role in sourcing food supply. Various studies have em-
phasized on multi-dimensional intervention strategies as
a need to improve nutritional status of pregnant females
(28, 29). Education on the signs of risks and suitable nu-
trition is necessary to make proper and timely decisions,
which lead to a marked decrease in the morbidity and mor-
tality of both the mother and the infant (30). However, de-
cisions about spending on food intake is predominantly
male-oriented, as males are the sole breadwinner.

This paper presents results of an interventional study
through innovative approaches, including male-focused
interventions, in which the effect of husband’s involve-
ment in prenatal health on promotion of food intake was
assessed.

2. Methods

2.1. Design

This study was conducted by a single-blind random-
ized controlled trial with 3 parallel arms to evaluate the ef-
fectiveness of an educational program with spouses’ par-
ticipation, regarding improvement of pregnant female’s
diet during their first pregnancy. The samples were se-
lected from those, who had referred to a single health care
center over a 6-month period, during year 2016. Simple
randomization was used along with the NCSS 11.0 software.

2.2. Participants

In this study, subjects were nulliparous pregnant fe-
males, who had referred to a single hospital center (a gen-
eral and governmental hospital) located in Tehran, Iran.

The inclusion criteria were being a nulliparous female
in the 10th to 12th week of pregnancy (based on the first day
of the last menstrual cycle-LMP or ultrasound result), sin-
gle pregnancy, wanted pregnancy, lack of chronic diseases
and any disease, which needs a particular nutritional pat-
tern before and during pregnancy, not having a vegan diet,
not having a special diet, living permanently with one’s
spouse, and signing the written consent form.

The Exclusion criterion was having had miscarriage or
abortion during pregnancy. Overall, 150 nulliparous fe-
males were randomly assigned to 3 groups (50 subjects in
each group), including groups A, B, and C. On submission
of written consent form, group A received nutritional ed-
ucation with their spouses, Group B only received nutri-
tional education, and group C only received routine prena-
tal care, but no advice on dietary intake.

The intervention was performed by a research scholar
(PhD candidate), who was a trained midwife. After provid-
ing a written consent, data from each group was collected
at 2 intervals, before the intervention (~ 10th to 12th week
of pregnancy) and 4 weeks after the intervention (~ 14th to
16th week of pregnancy). In addition, in the first visit, ad-
dress and contact details were collected from the partici-
pants for further follow ups.

2.3. Intervention

Prior to the research trial and based on the pre-test data
and relevant literature, a booklet was developed on the
basis of comprehensive guide for nutrition during preg-
nancy and breastfeeding by the ministry of health and
medical education (MOHME) of Iran (31).

According to this booklet, focus on the essential di-
etary component was explained, including general topics,
such as energy balance and a healthy nutrition. In addi-
tion, participants were informed about added energy re-
quirements from a variety of foods as well as macro- and
micro nutrient requirements during pregnancy. The di-
etary intervention emphasized on decreasing the intake of
energy-dense foods and high-fat foods (e.g. fast foods and
sugar-sweetened beverages/ products) by replacing them
with low fat and or sugar substitutes and increasing the
duration and the amount of fruits, vegetables, and dairy
products. Another target was to improve the quality of fat
sources consumed by increasing the amount white meat
consumption, which is a leaner source of protein, with a
lower fat content, such as fish and chicken, compared to
red meat in the diet, and choosing essential fats/oil for
cooking and/or use as spreads.

In addition, they were recommended to choose a
proper range of servings based on Ministry of Health
and Medical Education (MOHME), Iran. For example, the
current Iranian national dietary guideline recommends 3
servings of dairy products, 2 to 4 servings of fruits and 3
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to 5 servings of vegetables, daily during pregnancy. As in-
dividual cases, dietary records were analyzed by checking
for peculiar dietary characteristics.

This booklet was distributed among pregnant females
in the intervention groups (A and B), and nutrition educa-
tional counselling was held during two 90-minute inter-
vals added to the routine prenatal care. Furthermore, dur-
ing the sessions, time was allocated for discussions and
questions. The intervention involved 2 methods of oral
(counselling) and written material (the booklet), given
during the 10th to 12th and 11th to 13th week of gestation,
with a gap of 1 week.

The counselling sessions were structured focusing
mainly on nulliparous female’s nutritional dietary intake.
The first session lasted up to 90 minutes and second coun-
selling session (90 minutes) reviewed the topics, which
were mentioned in the first session yet in more depth and
addressed selected aspects in a problem-oriented manner.
The control group received routine prenatal care only.

During the study, the educational material on nutri-
tional dietary intake were sent to the subjects via social
messaging services “Telegram/ Line” as all the participants
had access to related applications. Telegram/Line educa-
tion package included of 3 to 5 informative short messages
as texts and figures about the kind of foods, the impor-
tance of dairy intake, vegetables, benefits of lipid reduc-
tion, especially saturated fats on the health of the mother
and developing fetus, and sufficiency of food supply dur-
ing pregnancy. The service network frequently monitored
whether the participants read the messages. Electronic
learning continued during the 4 weeks addressing ques-
tions during the session. All participants were contacted
and asked to complete the post-test questionnaire at the
hospital 4 weeks after the last educational session and all
the pregnant females completed the questionnaire.

2.4. Data Collection

Mothers’ dietary intakes were assessed during preg-
nancy, using a 147-item semi-quantitative food frequency
questionnaire (FFQs). The FFQs consisted of a list of foods
with standard serving sizes, and was validated by a lipid
and glucose study and used to assess dietary intake of Ira-
nian adults based in Tehran (32). Participants were asked to
report their usual consumed frequency of a given serving
of each food item during the first trimester of pregnancy
(10 to 12 weeks) at baseline and 4 weeks after the last coun-
selling session on a daily, weekly, and monthly basis. All
reported consumption frequencies for each food item was
then converted to a daily intake.

The food groups were assessed by face-to-face personal
interviews conducted by a trained research scholar, and
the data were collected from the participants, omitting any
missing data.

To identify the food groups, considering the latest food
classifications in Iran (33), food items were firstly aggre-
gated from the FFQs; the food groups included processed
meats, meat and eggs, milk and dairy, fruits and natural
fruit juices, vegetables, bread and grains, fats, legumes and
pulses, nuts and seeds, and sweets and dessert enlisted into
10 food groups (Table 1). The serving size per day was cal-
culated using the United States department of agriculture
guidelines (USDA) (34).

The mother’s Body Mass Index (BMI) (weight in

Table 1. Food Items Used in the Food Group Analysis

Food Groups Food Items

Processed meats Hot dog, sausage, hamburger, canned
tuna fish

Meat and eggs Red meat (beef, lamb, veal), organ meats
(liver, heart, tongue), poultry (chicken
with or without skin, all preparations),
eggs (All preparations, including egg
salad and egg substitutes), fish, and
shellfish

Dairy Milk, yogurt, curd, and cheese (except
cream cheese).

Fruits and natural fruit juices Pears, apricots, cherries, sour cherry,
apples, grapes, bananas, cantaloupe,
melon, watermelon, oranges, grapefruit,
kiwi, strawberries, peaches, nectarine,
tangerine, mulberry, plums, persimmons,
pomegranates, lemons, pineapples, fresh
figs and natural fruit juices (oranges,
lime, other natural juices).

Vegetables Green leafy (spinach, lettuce), yellow
vegetables, cruciferous vegetables
(cabbage, cauliflower, Brussels sprouts,
Cole slaw, broccoli, kale) and other
vegetables (cucumber, bell pepper,
mushroom, onion, peas, green beans,
sweet corn, eggplant, mushrooms, celery,
bean sprouts), Tomatoes, Turnip.

Bread and grains Bread (local breads like barbari, sangak,
lavash and baguettes), rice, macaroni,
vermicelli, potatoes, corn/maize, oats,
grains, flour, and all types of noodle soup.

Fats Non-hydrogenated vegetable oils (corn
oil, sunflower oil, canola oil and all other
vegetable oils), animal and hydrogenated
oils (animal and hydrogenated fats),
olives, olive oil, fried potatoes,
mayonnaise, butter, margarine, cream
cheese

Legume and pulses Soybeans, lentils, beans, broad beans,
moong, peas, and split peas.

Nuts and seeds Almonds, peanuts, walnuts, pistachios,
flaxseeds, other nuts, and seeds

Sweets and dessert Chocolates, cookies, cakes, sugar (sugar
cube, refined sugar, honey), sweet
biscuits; crackers; drinks (soft drinks,
colas, industrial fruit juices), canned
fruits, dried fruits (dried raisins, figs,
dates, mulberries, apricots, and other
dried fruits)
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kg/height in m2) was calculated on the basis of self-
reported weights from maximum of 2 months before
pregnancy, and height was measured in centimeters using
a rod attached to the weighing scale at baseline.

The validity of the self-reported pre-pregnancy weight
was documented, particularly if asked in early pregnancy
(35, 36). The mother’s BMI (weight in kg/height in m2)
was then classified based on the definition of the Insti-
tute of Medicine (IOM) (37) and categorized to 4 groups
as underweight (< 18.5 kg/m2), normal (≥ 18. 5 and < 25
kg/m2), overweight (≥ 25 and < 30 kg/m2), and obese (≥
30 kg/m2).

To assess uniformity of the groups, the subjects were
matched for age, pre-pregnancy weight, height, BMI, em-
ployment status, income, and educational background.
Additional covariate information on age, pregnant fe-
male’s educational level and job, husband’s educational
level, and family income, determined by analyzing the de-
mographic information of the questionnaire.

2.5. Statistical Analysis

From the pilot study, the mean difference for the dairy
intake of the questionnaire for groups A, B, and C was 1.25,
0.5, and 0.2 respectively. Assuming a standard deviation of
1.3 for all groups, with α = 0.05 and β = 0.1, the PASS 11.0
software resulted in a sample size of 38 subjects for each
group. Assuming an attrition rate of 10%, a total sample of
42 subjects was considered for each study group.

For the statistical analysis, quantitative and qualita-
tive variables were reported, respectively, as mean (stan-
dard deviation) and frequency (percentage). The Analysis
of Variance (ANOVA) test was used to compare the mean
differences among the 3 groups wherein the distribution
of the dependent variable was normal and the Kruskal-
Wallis test was utilized for non-normal variables. The post
hoc comparisons were performed using the Tukey’s and
Mann-Whitney’s tests. In addition, the Chi-square test was
applied to compare the frequencies between groups using
the Statistical Package for Social Sciences (SPSS21) software
and P-values of o< 0.05 were considered statistically signif-
icant.

2.6. Ethical Considerations

The ethics committee of Tarbiat Modares University
approved the trial (IR.TMU.REC.1394.40), which was regis-
tered on www.Irct.IR (IRCT2016102530496N1).

3. Results

Initially, 150 eligible nulliparous pregnant females
agreed to participate in the study. Fifty females were al-
located to each of the groups, A, B, and the control group.

During the study, 22 participants were excluded due to dis-
continuing participation, miscarriage, and relocation (6
from the intervention group A, 7 from group B, and 9 from
the control group). Figure 1 displays the flowchart of the
study.

The mean age of the pregnant females was 25.93 ± 3.7
years (Table 2) and the mean pre-pregnancy weight, height,
and BMI were 62.4 ± 11.1kg, 161.7 ± 6.5 cm, and 23.84 ± 3.9
kg/m2, respectively (Table 3).

The one-way analysis of variance (ANOVA) and Kruskal-
Wallis tests showed that no statistically significant differ-
ences were observed between the intervention groups (A
and B) and the control group in terms of age, participant’s
and their husbands’ educational level, working status,
family income level (Table 2), and pre-pregnancy weight,
height and BMI, according to the data collected at the be-
ginning of the study (Table 3). Also no statistically signifi-
cant differences were found between the servings of food
group mean scores (including bread and grains, fruits and
natural fruit juices, legume and pulses, sweets and dessert,
nuts and seeds, meat and eggs, processed meats, dairy, fats,
milk, yoghurt and vegetables) in the 3 groups before the in-
tervention.

Within the interventions data, along with the control,
there were no significant differences regarding the serving
of food groups mean scores (Table 4).

According to self-reports, none of the pregnant fe-
males smoked or consumed alcohol during the first
trimester (data not shown).

After the intervention, the mean difference of serv-
ing/day of vegetables was significantly higher in the in-
tervention group A compared to group B and the control
group (P < 0.001, Figure 2). The mean differences of serv-
ing/day of dairy products (Figure 3) in group A and B were
significantly higher than in the control group (P = 0.001
and P = 0.005, respectively) yet the mean difference of serv-
ing/day yoghurt from the dairy group in the intervention
group A was significantly higher compared to group B and
the control group (P = 0.024, Figure 4). Also, the mean dif-
ferences of serving/day fats in the intervention groups (A
and B) were significantly lower than in the control group
(P = 0.035). No significant difference was observed between
the other food groups’ intake (Figure 5 and Table 5).

4. Discussion

Maintaining proper nutrition and a healthy diet dur-
ing pregnancy is critical for the well-being of the mother
and growing fetus. Dietary educational counselling is a
widely used strategic approach to improve the nutritional
status of females during pregnancy (38).

In Iran, it was reported that there is a positive atti-
tude towards spouses’ participation in prenatal care and
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Pregnant women seen at the hospital clinic

Eligible  (n = 158)

Randomized (n = 150) 

Refused in Participation (n = 8) 

Intervention Group
 

With spouse's participation 
(n = 50)

Control Group 
(n = 50)

Intervention Group
 

Without spouse's participation 
(n = 50)

Pre-test: FFQ, it referred to the previous 10-12 weeks 

Pregnant women received 
no nutrition education 

Pregnant women received 
nutrition education alone 

Spouse and Pregnant 
women received nutrition 

education together 

Discontinued (n = 7) 
Relocation (n = 1) 

Miscarriage (n = 1) 

Discontinued (n = 4) 
Miscarriage (n = 1) 
Relocation (n = 1) 

Discontinued (n = 5) 
Miscarriage (n = 2) 

Post-test after 4 weeks: FFQ, it referred to post Intervention 

Followed to prior delivery 
(n = 41)

Followed to prior delivery 
(n= 44)

Followed to prior delivery 
(n = 43)

Analyzed  (n = 41) Analyzed  (n = 43)Analyzed  (n = 44)

Figure 1. Flow Diagram of Participant Selection

believed that educational counselling is required for both
pregnant mothers and their spouses. Most of participants
preferred the face-to-face couples’ counselling method.
In addition, it was reported that males lacked adequate

knowledge regarding helping their wives during preg-
nancy owing to their request for male’s education (23).

Based on the above reports, this intervention study
was conducted considering varied food groups with nu-
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Table 2. Baseline Characteristics of the Participants of Different Study Groupsa

Characteristics Groups

Group A (n = 43) Group B (n = 44) Group C (n = 41) P Value

Pregnant women’s age, y 0.754b

≤ 20 2 (4.7) 4 (9.1) 1 (2.6)

21 - 30 37 (86.0) 38 (86.4) 36 (87.8)

31 - 40 4 (9.3) 2 (4.5) 4 (9.8)

Mean ± SD 25.62 ± 3.84 25.52 ± 3.22 26.70 ± 3.77 0.280c

Pregnant women’s educational level 0.305b

High school diploma or diploma 16 (37.2) 15 (34.1) 20 (48.8)

University graduate 23 (53.5) 27 (61.4) 18 (43.9)

Post graduate 4 (9.3) 2 (4.5) 3 (7.3)

Husband’s educational level 0.681b

High school diploma or diploma 17 (39.5) 19 (43.2) 18 (43.9)

University graduate 22 (51.2) 21 (47.7) 16 (39.0)

Post graduate 4 (9.3) 4 (9.1) 7 (17.1)

Pregnant women’s job 0.706b

Unemployed 31 (72.1) 33 (75.0) 28 (68.3)

Employed 12 (27.9) 11 (25.0) 13 (31.7)

Family income 0.705b

Low 8 (18.6) 6 (13.6) 6 (14.6)

Medium 25 (58.1) 30 (68.22) 25 (61.0)

High 10 (23.3) 8 (18.2) 10 (24.4)

Pre-pregnancy BMI, kg/m2 0.563b

≤ 18.5 3 (7.0) 4 (9.1) 0 (0.0)

18.6 - 24.9 26 (60.5) 30 (68.2) 27 (65.9)

25 - 29.9 10 (23.3) 8 (18.2) 10 (24.4)

≥ 30 4 (9.3) 2 (4.5) 4 (9.8)

aValues are expressed as No. (%) or mean ± standard deviation (M ± SD).
bFrom Chi square test.
cFrom ANOVA test.

Table 3. Mean Anthropometric Measures of the Participants in Different Study Groupsa

Variable Groups P Value Total

Group A (n = 43) Group B (n = 44) Group C (n = 41)

Height, cm 161.53 ± 6.03 161.34 ± 7.35 162.17 ± 6.3 0.835b 161.67 ± 6.58

Weight, kg 62.34 ± 11.45 61.22 ± 11.97 64.68 ± 10.27 0.360b 62.71 ± 11.28

BMI, kg/m2 23.81 ± 4.00 23.19 ± 4.01 24.52 ± 3.78 0.303b 23.83 ± 3.94

aValues are expressed as mean ± standard deviation (M ± SD).
bFrom the ANOVA test.

tritional education counselling of pregnant females, and
spouses’ participation resulted in improvement of fe-
male’s dietary health. However, in some food groups it
resulted in additional improvement in pregnancy dietary

intake of females owing to spouses’ contribution as ob-
served in Group A, wherein vegetable servings/day com-
pared to intervention group B and control group was sig-
nificant.
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Table 4. Baseline Food Groups Serving/Day of Pregnant Womena

Serving Groups (M ± SD) P Value

Food Groups Group A Group B Group C

Processed meats/serving/day 0.00 (0.06) £ 0.01 (0.07) 0.00 (0.06) 0.946b

Meat and eggs/serving/day 0.99 ± 0.58 0.97 ± 0.44 0.84 ± 0.31 0.286c

Dairy/serving/day 1.79 ± 0.93 2.00 ± 1.18 1.98 ± 0.89 0.597c

Fruits and natural fruit juices/serving/day 2.91 ± 1.58 3.72 ± 1.97 3.37 ± 2.29 0.165c

Vegetables/serving/day 1.77 ± 0.82 2.07 ± 0.85 2.16 ± 1.07 0.128c

Bread and grains/serving/day 6.91 ± 2.70 7.77 ± 2.92 7.07 ± 2.14 0.273c

Fats/serving/day 7.63 ± 4.30 6.85 ± 2.91 7.71 ± 3.80 0.492c

Legumes and pulses/serving/day 0.28 (0.19) 0.28 (0.29) 0.22 (0.12) 0.072b

Nuts and seeds/serving/day 0.82 ± 0.71 1.03 ± 0.92 0.85 ± 0.80 0.433c

Sweets and dessert/serving/day 5.38 ± 3.80 5.97 ± 4.19 4.63 ± 2.74 0.240c

aValues are expressed as No. (%) or mean ± standard deviation (M ± SD).
bFrom Kruskal-Wallis test.
cFrom ANOVA test.

A Group 
B Group 
C Group 

Groups 

Time
Base Line After 4 Weeks
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Figure 2. Changes of Serving/Day of Vegetables at the Base Line and 4 Weeks After
Intervention in the Study Groups

Werbeck et al.’s study showed that female’s dietary
health was enhanced during pregnancy based on contri-
bution of the physicians and family member’s demands
(39). Huhan stated that the family perception of imple-
menting healthy dietary behavior could significantly con-
tribute to pregnant female’s nutrient intake from varied
food groups (40). Similarly, A̧scı and Rathfisch identified
that lifestyle interventions among pregnant females were
associated with improvements in vegetable intake (41).

It was observed that dietary intake of vegetables in-
creased after an educational intervention, which con-

A Group 
B Group 
C Group 

Groups 

Time
Base Line After 4 Weeks

4.00
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Figure 3. Changes of Serving/Day of Dairy Products at Base Line and 4 Weeks After
the Intervention in the Study Groups

tributed as a key factor in the present study in relation to
the difficulty of preparing vegetables, which was overcome
by the spouses’ participation. The family support of preg-
nant females in sustaining positive and healthy changes in
the diet was documented previously (42).

Whitaker and Kara et al. reported that the majority of
pregnant females viewed advice on dietary nutrition as a
positive aspect, which motivated them to bring in change
in their eating habits. For example, one participant said:
“My eating habits were really unhealthy before they started
telling me about it. Then I changed to eating better”. Most
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Table 5. Food and Food Groups Serving Intake of Pregnant Women Before and After Nutritional Educationa

Food and Food Groups Group N Before Education After Education Differencesb P Value

Processed meats/serving/day

A 43 0.00 (0.06) 0.00 (0.05) 0.00 (-0.02)

0.371c
B 44 0.01 (0.07) 0.00 (0.04) 0.00 (-0.04)

C 41 0.00 (0.06) 0.01 (0.07) 0.00 (0.01)

Meat and Eggs/serving/day

A 43 0.99 ± 0.58 0.97 ± 0.55 0.02 ± 0.58

0.978d
B 44 0.97 ± 0.44 0.89 ± 0.52 -0.00 ± 0.51

C 41 0.84 ± 0.31 0.82 ± 0.48 0.02 ± 0.50

Dairy/serving/day

A 43 1.51 ± 0.87 3.49 ± 1.42 -1.97 ±1.43a

0.001d , e
B 44 1.82 ± 1.12 3.48 ± 1.28 -1.66 ±1.54b

C 41 1.94 ± 0.73 2.76 ± 1.40 0.81 ±1.34b

Fruits and natural Fruit
juices/serving/day

A 43 2.91 ± 1.58 3.28 ± 2.34 0.05 ± 1.77

0.377d
B 44 3.72 ± 1.97 3.10 ± 1.59 0.62 ± 2.27

C 41 3.37 ± 2.29 2.86 ± 1.40 0.08 ±2.29

Vegetables/serving/day

A 43 1.77 ± 0.82 3.04 ± 1.60 -1.27 ± 1.52ae

< 0.001d
B 44 2.07 ± 0.85 2.49 ± 0.97 -0.41 ± 0.87b

C 41 2.16 ± 1.07 2.37 ± 1.26 -0.21 ± 1.35b

Bread and grains/serving/day

A 43 6.91 ± 2.70 6.75 ± 3.31 0.15 ± 3.80

0.852d
B 44 7.77 ± 2.92 7.77 ± 3.64 -0.01 ± 3.75

C 41 7.07 ± 2.14 7.36 ± 2.66 -0.28 ±3.14

Fats/serving/day

A 43 7.63 ± 4.30 5.04 ± 2.19 2.58 ± 4.09ae

0.028d
B 44 6.85 ± 2.91 5.66 ± 2.74 1.18 ± 3.31a

C 41 7.71 ± 3.80 7.32 ± 4.10 0.38 ± 3.84b

Legume and pulses/serving/day

A 43 0.36 ± 0.36 0.39 ± 0.37 -0.03 ± 0.46

0.521d
B 44 0.38 ± 0.26 0.35± 0.21 0.02 ± 0.31

C 41 0.25 ± 0.17 0.33 ± 0.33 -0.08 ± 0.36

Nuts and Seeds/serving/day

A 43 0.82 ± 0.71 0.69 ± 0.53 0.12 ± 0.77

0.505d
B 44 1.03 ± 0.92 0.80 ± 0.50 0.22 ± 1.06

C 41 0.85 ± 0.80 0.86 ± 0.84 -0.01 ± 0.93

Sweets and dessert/serving/day

A 43 5.38 ± 3.80 4.26 ± 3.03 1.11 ± 3.90

0.432d
B 44 5.97 ± 4.19 4.98 ± 3.12 0.99 ± 3.81

C 41 4.63 ± 2.74 4.41 ± 2.66 0.21 ± 2.24

Milk

A 43 0.58 ± 0.64 1.39 ± 0.85 -0.80 ± 0.89

0.005d
B 44 0.75 ± 0.75 1.50 ± 0.81 -0.75 ± 1.11

C 41 0.74 ± 0.55 0.94 ± 0.65 -0.19 ± 0.70

Yogurt

A 43 0.35 (0.28) 1.00 (0.50) -0.50 (0.60)af

0.024c
B 44 0.44 (0.44) 0.71 (0.50) -0.37 (1.01)b

C 41 0.50 (0.59) 0.50 (0.92) -0.10 (0.58)b

aValues are expressed as No. (%) or mean ± standard deviation (M ± SD).
bDifferences: were calculated as: Baseline scores minus after intervention scores.
cFrom Kruskal-Wallis test.
dFrom ANOVA test.
eIdentical small letters show non-significant difference based on Tukey test.
f Mann-Whitney’s test.
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Figure 4. Changes of Serving/Day of Yoghurt at the Base Line and 4 Weeks After the
Intervention in the Study Groups
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Figure 5. Changes of Serving/Day of Fats at the Base Line and 4 Weeks After the In-
tervention in the Study Groups

of the females reported on eating more fruits and vegeta-
bles and less unhealthy food items owing to positive diet
counselling (43).

In addition, the present study found that the mean dif-
ferences of servings/day of dairy in groups A and B was sig-
nificantly higher than the control group. Although group
A showed higher values than group B for servings/day of
dairy, their mean score showed no significance.

Pertaining to a dairy source, another noted aspect was
the mean difference of serving/day of yoghurt, which was
significantly higher in intervention group A compared to

B and the control group. In all attributes, spouses’ partici-
pation played a vital role.

These results suggest that dietary pattern improved
regarding the mean scores of vegetables, milk and dairy
products, which include protein source and several key vi-
tamins and minerals.

Various studies have reported that nutritional coun-
selling among pregnant females was associated with im-
provements in dietary intake. Fallah et al. and Kafatos et
al. found that education on nutrition and food consump-
tion could cause a positive change to improve levels of the
nutritional knowledge of pregnant females (44, 45).

Paramjit et al. found that nutritional education on the
pregnant female’s dietary intake could cause an increase in
levels of milk and milk products and vegetables consump-
tion. However, a more detailed approach is required to
improve pregnancy diet wherein suggested participation
of spouses could help eliminate certain eating habit draw-
backs, such as vegetables, milk, and yoghurt compared to
the control group (46).

In the current study, consumption of fruits before and
after the intervention showed no significant mean score
among the 3 groups.

Observations pertaining to fruit consumption before
the intervention among the pregnant females in all 3
groups showed ± 3 servings/day whereas after 4 weeks of
intervention all participants in group A and B obtained±4
servings/day of fruits and in the control group participants
reported±4.5 servings/day. However, no remarkable alter-
ation in mean score among the 3 groups was examined.

Therefore, it could be suggested that pregnant females
had gained sufficient knowledge regarding nutritional in-
take from fruits consumption as stated by A̧scı and Rath-
fisch, where the intervention groups and control group
had similar outcomes to that of the current study (41).

However, the study conducted by Tanha et al. during
pregnancy could help remarkably increase the mean score
of fruits and vegetables intake (42).

The results also showed a significant decrease in the
mean difference of servings/day of fats in the intervention
groups and a reduction was higher with the spouses’ par-
ticipation. Similarity with the current study, pertaining to
the intervention of fat consumption, was observed by Hui
et al. (47).

Although improvement of dietary food group intake is
important and was considered in the present study, some
of the dietary groups like legumes and pulses, meat and
eggs, bread and brains along with sweets and dessert serv-
ing/day had no significance.

It has been reported that the majority of females did
not have enough knowledge on the influence of dietary
nourishment before pregnancy on the development of the
fetus. However, this had no relevance to their eating habits
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(48). Additionally, Dos Santo, et al. in their study reported
that despite increasing coverage and access to prenatal
care in Brazil, inadequate nutrient intake was frequent in
females during pregnancy because they did not alter their
food intake (49). Although all females considered it impor-
tant to increase nutrient intake during pregnancy, only a
quarter of them in southern Ethiopia reported to do so as
observed by Asayehu et al. (50)

In another study on 40108 pregnant females, it was
reported that they did not commonly change the types
of foods they consumed and rather changed the relative
amounts (51).

Furthermore, Stotland et al. in their study titled “Pre-
venting excessive weight gain in pregnancy: how do prena-
tal care providers approach counselling?” mentioned in-
sufficient skills of education providers as another impor-
tant aspect, where improvement in their teaching ability
was suggested to assure the effectiveness of their educa-
tion. As a result, the education providers reported on their
desire to learn new techniques for counselling pregnant
females about weight gain and nutrition. They also iden-
tified several barriers to weight gain counselling, includ-
ing insufficient training, concerns about the sensitivity of
the topic, and the perception that counselling is ineffec-
tive. The providers all agreed that weight gain was an im-
portant topic with short-term and long-term health conse-
quences, yet they described widely disparate counselling
styles and approaches. The physicians also believed their
medical school and residency training in prenatal nutri-
tion and weight gain counselling was inadequate. The par-
ticipants used personal experiences and emphasized on
press materials to educate themselves and their patients
(52).

Considering the mentioned barriers to behavioral
change and the effectiveness of education in choosing a
better life style, this study identified that spouses’ partici-
pation on educational intervention might lead to improve-
ment in the diet of females during pregnancy.

It is interesting to note that Otieno et al. reported, after
an intervention for the spouses’ participation on deciding
about food choice, husbands giving their wives authority
in decision making on food choice was 3 times more than
the control group (53).

Therefore, spouses’ participation either encouraged
them to talk about healthy food choices with their fam-
ily or leave the decision making to their wives or resulted
in health dietary plans for the family. Stimulating discus-
sions on how to purchase healthy foods could be a big ed-
ucational performance.

4.1. Strengths and Limitations of the Study

In order to develop a structured data pattern, the re-
search team decided to have 3 study groups comprised of

2 comparative and 1 control group. In addition, applying
“Telegram/Line” as an accessible messaging service might
have strengthened the affects.

A probable limitation could be generalizing the results
only to pregnant females attending antenatal clinics. Fur-
thermore, the self-report data gathering method of this
study may have caused over, and/or underestimation of
food intake. Reporting on eaten food during at least the
previous 2 months on memory basis may have involved for-
getting some aspects.

4.2. Conclusions

Nutritional education intervention, especially with
spouses’ participation, could increase proper nutrient in-
take among pregnant females in comparison with those,
who received routine prenatal care, yet no advice on di-
etary intake.

Future studies pertaining to educational interventions
should be considered as an effective nutritional approach
to improve male’s participation in dietary health pro-
grams as part of prenatal care.
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