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Research Paper
The Effect of a Nutrition Education Program on Learning 
During Pregnancy: Comparing Group Discussions and 
Multimedia Methods

Background: The prerequisite of effective nutrition intervention is an appropriate education. 
This study aimed to evaluate the effectiveness of nutrition education based on discussion and 
multimedia in the learning of pregnant women. 

Methods: This randomized educational trial was conducted on 174 pregnant women in Gonabad 
City, northeast Iran. The study participants were randomly assigned into three groups (58, 57, 
and 59 women in the multimedia group, discussion group, and control group, respectively). The 
demographic information form and assessment of learning questionnaire were completed before 
the study for all three groups. In the intervention group, training was based on the discussion and 
multimedia packages. Multimedia packages were given to mothers in the intervention group for 
2 weeks. In the discussion group, mothers were divided into subgroups of 8 to 12 members, and 
educational subjects were presented over three 90 min sessions. One month after the intervention, 
a post-test was administered to all groups.

Results: The mean gestational ages in the multimedia group, discussion group, and control group 
were 9.66, 9.54, and 9.40 weeks, respectively. The results showed that the difference between 
the multimedia and discussion groups (P<0.001) regarding the cognitive scores was significant 
before and after the intervention. There were significant differences between groups regarding 
affective domain scores before and after the intervention (P=0.03).

Conclusion: The effectiveness of multimedia learning in the cognitive domain and discussion 
in the affective domain was confirmed. Therefore, it is recommended to use innovative and 
effective methods such as multimedia packages for educating pregnant women.
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1. Introduction

regnancy, as a special period in the life 
of mothers, is characterized by increased 
nutritional needs [1]. Physical and physi-
ological changes during pregnancy may 
interrupt the intake of nutrients [2-4]. The 

health status of pregnant women came under the spot-
light when it was reported that 8% to 10% of babies were 
born with low birth weight [5-7]. Maternal and infant 
health is one of the priorities of public health projects in 
2020 [8]. Preventing the effects of malnutrition on moth-
ers and infants is the safest way to ensure their health [9]. 
Recent research suggests that heart disease, hyperten-
sion, diabetes, and other disorders result from defective 
fetal and infant growth and development [10]. Studies 
on the nutritional status of pregnant women in rural and 
urban areas suggest their improper intake of food groups 
[11]. Previous research suggests that the daily nutrient 
intake of pregnant women is similar to non-pregnant 
women, and little attention is paid to the special dietary 
requirements of pregnancy [12]. 

Extreme nutrient constraints in the first trimester of 
pregnancy can lead to growth retardation, abnormalities, 
or fetal death. The first trimester of pregnancy is a sen-
sitive age for forming vital organs, including the brain, 
heart, and kidneys. On the other hand, the prevalence of 
nutritional problems during this period, such as morning 
sickness, heartburn, nausea, and vomiting, highlights the 
importance of mothers’ receiving more training in proper 
nutrition [13]. 

Modifying nutrition behaviors and increasing the level 
of knowledge, attitude, and practice of mothers at the 
beginning of pregnancy is part of the risk reduction strat-
egy [14]. The first trimester of pregnancy is an apt time 
to change nutrition behavior because, during this period, 
mothers seek nutritional information for various reasons 
[15, 16]. This opportunity can be grasped to raise pub-
lic awareness about nutrition, which can influence the 
nutritional behavior of mothers and their families in the 
future. Given the positive direct or indirect effect of im-
proving nutritional behavior on pregnant women and 
the nutritional status of society, even the low impact of 
interventions aimed at improving nutrition during preg-
nancy can be economically effective and essential. Sev-
eral studies have shown a lack of awareness about the 
nutritional requirements of pregnancy among pregnant 
women [17]. Anjomshoa and Dehghan [18] and Kapil 
et al. [19] reported that pregnant women are poorly in-
formed about the proper diet for optimum weight gain. 

Together with raising the family’s nutritional knowl-
edge, especially mothers, education serves as one of the 
major strategies incorporated in the development pro-
gram to improve the nutrition status of society. In their 
educational study, Amirmolaei et al. discovered signifi-
cant differences between the intervention and control 
groups regarding maternal nutritional behavior [20]. 

The effectiveness of nutrition intervention is mainly de-
pendent on adopting a proper method of education. The 
education program can be delivered by lectures, face-to-
face dialogue, group discussions, audiovisual materials, 
videos, and online sources. Researchers have shown a 
statistically significant difference between face-to-face 
and distance education in the first 6 months of pregnancy 
[21]. In the same vein, some researchers demonstrated a 
significant difference in mean awareness scores in sub-
jects attending workshop and booklet groups [22]. 

Multimedia as a form of distant education has con-
tributed to the increasing development of education in 
recent decades. Multimedia comprises three features of 
screen, image, and sound. In multimedia, all functional-
ities are utilized to produce software, and various educa-
tional concepts are taught interactively to the audience in 
an appealing atmosphere [23-25]. 

The group discussion is a valuable learning method 
among conventional educational methods, in which par-
ticipants are given equal opportunity to express their ideas 
and exchange thoughts freely. This method is a kind of 
collective thinking process for problem-solving. In a group 
discussion, the personal and social skills of participants are 
fostered, and their perception, thinking, and learning abil-
ity, as well as retention of content in mind, are increased 
[26-28]. Further, it allows learning content in three cogni-
tive, affective, and psychomotor domains [29]. 

Given the importance of nutrition during pregnancy, 
the effect of teaching behavior modification programs on 
pregnant women is investigated. The intervention based 
on these methods plays a vital role in encouraging healthy 
behavior and preventing maternal malnutrition. This 
study attempts to compare the effect of a nutrition educa-
tion program on learning among Iranian pregnant women 
using multimedia and group discussion teaching method.

2. Methods

Study design and participants

This study was a randomized educational trial. The 
study participants included 174 pregnant women at-
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tending urban health centers in northeast Iran. Based on 
information recorded in the registration sheet of preg-
nant women and the inclusion criteria, the samples were 
randomly selected by stratified sampling method. Since 
there were three health centers (all existing centers), 
the selection of the participants in each center was per-
formed randomly.

After obtaining written informed consent, the mothers 
were randomly allocated to the intervention and control 
groups. Considering a similar study [30], a sample size 
of 50 was initially determined for each group. Neverthe-
less, given the likely dropout of participants, 60 partici-
pants were allocated to each group. The inclusion criteria 
were defined as follows: be at 6 to 10 weeks of preg-
nancy, have access to multimedia content at home, no 
participation in any other training or healthcare program 
related to nutrition in pregnancy during the study, have 
basic literacy, and no experience of stressful events dur-
ing the last two months. The exclusion criteria were as 
follows: having intense cravings for a particular food, suf-
fering from a specific disease under treatment by a pre-
scribed regimen, irregular participation in training and 
educational programs, lack of participation in the follow-
up, and exposure to a stressful event during the study. 
Stressful life events are those events that cause changes 
in the pattern of life or an individual's behavior, lead to a 
lack of trust in the person, and cause uncertainty. Events 
such as job change or loss, immigration, the death of a 
close relative or family member, accidents, and natural 
disasters such as floods and earthquakes. Finally, three 
participants in the multimedia group were excluded from 
the trial due to irregular attendance in sessions, one in the 
control group due to the incidence of stress events, and 
two in the control group withdrew from the study. Fi-
nally, 59 participants remained in the multimedia group, 
57 in the discussion group, and 58 in the control group. 

Study instruments

The research instrument was a self-administered ques-
tionnaire in two parts: demographic information and 
learning assessment. The first part was designed to 
gather demographic information such as age, gestational 
age, level of education, job, spouse’s job, and income 
level. The second part assessed women’s knowledge 
about nutrition during pregnancy. Items were divided 
into cognitive (6 items), affective (6 items), and psy-
chomotor (5 items) domains. Items were designed us-
ing recently-published texts and articles in the field of 
nutrition during pregnancy. The cognitive items aimed 
at assessing maternal knowledge in relation to dos and 
don’ts of nutrition, such as intake of supplements, av-

erage weight gain in pregnancy, and morning sickness. 
Total scores in the cognitive domain ranged from 0 to 6. 
A higher score indicates higher knowledge. Items in the 
affective domain explored mothers’ attitudes toward the 
importance of consuming food groups and supplements 
during pregnancy and observance of an appropriate 
diet. These questions were answered on a 5-point Likert 
scale, including “strongly agree,” “agree,” “neither agree 
nor disagree,” “disagree,” and “strongly disagree.” Total 
scores in the affective domain ranged from 6 to 30. The 
items in the psychomotor category addressed measures 
taken by mothers to tackle problems such as urinary tract 
infection, heartburn, and regular intake of supplements 
during pregnancy. Items in the psychomotor domain 
were reported based on the frequency of each action.

Content Validity Ratio (CVR) and Content Validity In-
dex (CVI) were used to measure the content validity of 
the questionnaire. For this purpose, the research instru-
ment was evaluated by 10 gynecologists, obstetricians, 
midwives, health education specialists, physiologists, 
and nutritionists, and their comments and feedback were 
regarded to optimize the questionnaire. Based on the re-
sults of content validity, CVR and CVI were obtained at 
0.75 and 0.98, respectively. To assess the reliability, the 
test-retest method and the Cronbach α coefficient were 
applied. In the test-retest method, the self-administered 
questionnaire was completed by 10 pregnant women 
before the study and then 2 weeks after the study. Re-
garding the Cronbach α coefficient, the questionnaire 
was filled out by 30 women. The Pearson correlation co-
efficient computed for the total questionnaire in the test-
retest method (r=0.80) and the Cronbach α coefficient 
(r=0.86) confirmed the reliability of the questionnaire. 

Data collection

Grouping and supplementing tools for both groups 
were prepared. The syllabus was developed, and the 
multimedia package was designed in the form of Auto 
player software version 2.8, following the collection of 
educational films, books, and slides. After obtaining per-
mission from the medical universities and coordinating 
with medical health centers, training sessions were or-
ganized. In the first meeting held in medical centers, the 
pretest questionnaire was distributed among 3 groups of 
women. At the end of the session, mothers in the multi-
media group received educational DVDs. After provid-
ing guidelines on how to watch the DVDs to mothers, 
they were taught about the time of studying each subject 
with respect to intervals between training sessions. For 
example, two topics should be studied during the first 
three days. Multimedia DVDs were given to mothers for 
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2 weeks. Mothers in the discussion group were divided 
into subgroups of 8 to 12 members, and educational sub-
jects were presented over three 90-min sessions. Educa-
tional nutrition topics during pregnancy were included 
in both multimedia and discussion groups. These topics 
were main food groups for pregnant women, principles 
of proper nutrition in pregnant women, food pyramid, 
necessary nutrients and supplements during pregnancy 
and breastfeeding, changing eating habits, and recom-
mendations regarding the most common pregnancy 
complaints. According to the same articles [31-33] and 
recommendations of the experts, one month after the in-

tervention, a post-test was administered to three groups. 
All groups received routine prenatal care (Figure 1).

Data analysis

Finally, data were analyzed using SPSS software, v. 16. 
For data analysis, descriptive statistics (Mean±SD, Rela-
tive Frequency, and Percentage) and inferential statistics 
(the Fisher exact test, Chi-square, Wilcoxon signed-rank 
test, McNemar’s, and ANOVA) were performed. P values 
less than 0.05 were considered statistically significant. 
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Enrollment Excluded (n=150) 

Did not meet inclusion 
criteria (n=140) 
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(n=60) 
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group (n=60) 

• Received allocated 
intervention (n=60) 

Allocated to discussion 
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Follow-up 

After 1 month 
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(Reasons: request for 
withdraw from the study, 
the incidence of stressful 
event) 

 

Lost to follow-up (n=1)  

(Reason: request for 
withdraw from the study) 

Lost to follow-up (n=3) 

(Reasons: Do not 
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regularly) 

 

Analyzed (n=58) 

• Excluded from analysis 
(n=2) 
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• Excluded from analysis 
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Analysis 

Figure 1. Assessed for eligibility 
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3. Results 

The comparison of demographic characteristics among 
the three groups revealed their congruity. The results 
of the Kruskal-Wallis test showed that the mean age of 
mothers and gestational ages in the three groups were 
not significantly different (P>0.05). Also, according to 
the results of the Fisher exact test, there was no statisti-
cally significant difference between the three groups in 
terms of education status, family income, and mother’s 
job (P>0.05) (Table 1).

Table 2 compares the Mean±SD difference of the 
cognitive domain of pregnant women before and after 
the intervention. Table 3 compares the Mean±SD dif-
ference of the affective domain of pregnant women 
before and after the intervention. 

Before the intervention, the cognitive score did not 
differ significantly between the three groups (P=0.58). 
The assumption regarding the equality of cognitive 
score before and after the intervention was rejected for 
the multimedia group, and the difference was significant 
(P<0.001). The cognitive score for mothers participating 
in the discussion group before and after the intervention 

was drastically different (P<0.001). In the control group, 
the cognitive score did not change after the intervention 
(P=0.33), whereas the score of the cognitive domain was 
significantly different between the three groups after the 
intervention (P<0.001). Regarding the intergroup com-
parison, the mean score of the multimedia group was 
higher than other groups, and the control group obtained 
the lowest score in the cognitive domain. The score of 
the affective domain before the intervention was differ-
ent between the three groups (P=0.01).

With regard to the affective domain, the multimedia 
group scored higher than the other two groups. In the 
multimedia group, the score of the affective domain was 
the same before and after the intervention (P=0.57). In 
the case of the discussion group, there were significant 
differences between groups in terms of affective domain 
scores before and after the intervention (P=0.03). In the 
control group, the score of the affective domain was not 
significantly different before and after the intervention 
(P=0.17). The score of the affective domain was similar 
in the three groups after the intervention (P=0.06).

The frequency distribution of the psychomotor do-
main in pregnant women before and after the interven-

Table 1. Demographic characteristics in three groups (n=174)

P
No.(%)/Mean±SD

Demographic Characteristics
ControlDiscussionMultimedia

Kruskal-Wallis 

P=0.07
27.31±5.3626.14±5.7928.02±5.68Age (Y)

Kruskal-Wallis 

P=0.44
9.40±1.189.54±0.929.66±0.80Gestational age (wk)

Fisher exact

P=0.07

25(43.10)

31(53.40)

2(3.50)

0(0.00)

33(57.90)

18(31 .6)

6(10.50)

0(0.00)

17(28.8)

33(55.9)

8(13.60)

1(1.70)

Diploma>

Diploma & upon diploma

BSc.

Upon BSc.<

Education

Fisher exact

P=0.23

22(37.90)

26(44.80)

10(17.30)

23(40.30)

27(47.30)

7(12.40)

24(40.70)

28(47.50)

7(11.80)

<$155

$155-$310

>$310

Income for 
household 
(Monthly)

Fisher exact

P=0.06

45(77.60)

4(6.90)

8(13.80)

1(1.70)

52(91.20)

1(1.80)

0(0.0)

4(7.0)

52(88.10)

1(1.70)

4(6.80)

2(3.40)

Housewife

Self-employed at home 

Self-employed outside the home

Employee

Job
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tion and its comparison between groups are presented 
in Table 4. Considering the psychomotor domain, the 
comparison was conducted before and after the interven-
tion. The prevalence of urinary tract infection (P=0.001), 
heartburn and dyspepsia (P=0.22), and constipation 
(P=0.001) before and after the intervention was signif-
icantly different for the multimedia group. As for the 
group discussion, the prevalence of urinary tract infec-
tion (P=0.68), heartburn and dyspepsia (P=0.33), and 
constipation (P=0.50) were different before and after the 
intervention. Similarly, in the control group, urinary tract 
infection (P=0.001), heartburn, dyspepsia (P=0.21), and 
constipation (P=0.68) were significantly different before 
and after the intervention.

4. Discussion

The most important outcome of this study was the sig-
nificant difference between multimedia and discussion 
groups before and after the intervention regarding the 
cognitive domain. Arab et al. [34] also found that the two 
educational methods significantly increased students’ 
cognitive learning. The results were consistent with the 
study of Zendetlab et al. [35] on the effectiveness of 
face-to-face and discussion methods in improving pa-

tients’ quality of life. The present study was similar to 
that of Zendetlab et al. in that both compared two educa-
tional methods with group discussion being one part of 
the equation in both studies and a significant score differ-
ence was observed in both studies after the intervention. 
However, the main difference is that this study focused 
on learning domains and nutrition, whereas Zendetlab et 
al. studied the patients’ quality of life. Moreover, while 
this study compared group discussion with the multime-
dia method, Zendetlab et al. compared it with the face-
to-face method. Based on the results of this study, the hy-
pothesis regarding the equality of cognitive scores before 
and after the intervention in the multimedia group was 
rejected, and the difference was significant. The mean 
score of the cognitive domain for the discussion group 
was also significantly different both before and after the 
intervention, which was in agreement with the study of 
Ennis et al. [36] and Stephen et al. [37]. In this study, 
the control and multimedia groups were not significantly 
different regarding affective domain scores before and 
after the intervention. However, the significant increase 
in scores of the affective domain after the intervention in 
the discussion group and multimedia group indicated the 
effectiveness of training in both methods. These results 

Table 3. Comparing Mean±SD of affective domain in pregnant women before and after the intervention (n=174)

Study Phase
Mean±SD

Study Phase P**

Discussion Multimedia Control

Affective domain
Before 22.88±2.73 24.41±2.97 22.67±2.75 Before

0.01
After 23.63±3.05 24.49±2.98 23.03±2.88 After

P* 0.03 0.57 0.17 Before
0.06

Z -2.13 -0.56 -1.36 After

* The Wilcoxon signed-rank test. ** The Kruskal-Wallis test.

Table 2. Comparing Mean±SD of cognitive domain in pregnant women before and after the intervention (n=174)

Study Phase
Mean±SD

Study Phase P**

Discussion Multimedia Control

Cognitive Domain
Before 3.02±1.30 3.34±0.99 3.19±1.18

Before 0.58
After 3.96±1.15 4.07±1.06 3.31±1.09

P* <0.001 <0.001 0.33
After <0.001

Z -3.85 -4.18 -0.97

* The Wilcoxon signed-rank test.

** The Kruskal-Wallis test.
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agreed with those of Mohammadi et al. [38] and Vahabi 
et al. [39]. 

As for the affective domain, the control and multimedia 
groups were not significantly different before and after 
the intervention. However, in the discussion group, the 
mean difference before and after the intervention was 
statistically significant. Similar to Vahabi et al., the mean 
scores after the intervention in the discussion group 
were higher than in the multimedia group. In the study 
of Pirzadeh et al. [40] on the effectiveness of two edu-
cational methods after the intervention and significant 
increase in mean scores of knowledge, attitude, and per-
formance compared to the baseline, the results agreed 
with the findings of this study. 

Moreover, the results of this study showed that in three 
groups under study, i.e., multimedia, discussion, and 
control groups, there were no significant differences in 
terms of the prevalence of urinary tract infections, expo-
sure to constipation, and heartburn after the intervention. 
With regard to the measures taken to deal with urinary 
tract infections, exposure to constipation, and heartburn 

after the intervention, the multimedia, discussion, and 
control groups were homogenous. Also, in terms of the 
psychomotor domain, the multimedia and group discus-
sion were equally effective. In a similar study, Chen et al. 
[41] and Ascher et al. [42] reported equal effectiveness 
of lecturing and video-aided teaching. Ardalan et al. [43] 
found that in the group trained by video instructions, the 
learning experience was highly satisfactory, whereas, 
in the control group trained by the traditional lecturing 
method, such learning experience was at the average 
level. These findings are consistent with this study.

5. Conclusion

Regarding the higher average of multimedia methods in 
the cognitive domain, the effectiveness of the multime-
dia method in the cognitive domain was confirmed. The 
results suggested that traditional training programs in the 
national health system have failed to exert the desirable 
effect on the cognitive domain of learning in relation 
to nutrition during pregnancy, and major interventions, 
including the use of innovative teaching methods such 
as multimedia, are required. Moreover, the discussion 

Table 4. Comparing psychomotor domain in each group

P*No. (%)
Study Phase

Discussion MultimediaControlBefore After 

0.680.0010.001

13(7.51)2(1.11)Avoid using irritants

Fa
ce

d 
w

ith
 u

rin
ar

y
tr

ac
t i

nf
ec

tio
n

18(10.32)13(7.53)Increase consumption of fruit & vegetables

4(2.34)5(2.94)Use of urine acidifying agents such as citrus

32(17.80)34(19.52)Increase fluid intake by at least 2 liters daily

0.330.220.21

32(18.43)32(18.40)Increase the number of meals

Fa
ce

d 
w

ith
he

ar
tb

ur
n

9(5.20)6(3.45)Good chewing food

20(11.57)17(9.86)Slow eating

53(30.57)39(22.44)Avoid lying on your back after a meal

0.500.0010.68

56(32.20)52(29.90)Increase consumption of fruit & vegetables

Fa
ce

d 
w

ith
co

ns
tip

ati
on 20(11.50)24(13.80)Increase consumption of fluids

1(0.60)4(2.30)Walking

16(9.20)6(3.40)Refer to a physician and receive the medication

12(6.90)11(6.30)Treatment with traditional methods

* Intragroup comparison before and after intervention for each problem (urinary tract infection, heartburn, and constipation) with the 
paired samples t test.
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group training method was more effective than the mul-
timedia method in terms of the affective domain of learn-
ing. Thus, in the nutrition education of pregnant women, 
attempts should be made to adopt methods that facilitate 
the participation of all subjects. Considering the results, 
further studies are recommended on health service pro-
vision systems. It is suggested to conduct similar studies 
over longer follow-ups and on wider groups to obtain 
more accurate results. 

The main study limitations were difficult access to 
samples considering the inclusion and exclusion crite-
ria, problems related to the necessary arrangements with 
samples and health centers to implement the intervention 
in northeast Iran, access of samples in both intervention 
and control groups to other educational resources, the 
short follow-up period, and a lack of outcomes assessing 
maternal behavior throughout pregnancy and impact on 
the health of the baby and mother. One of the strengths 
of this study is the consideration of pregnant women as a 
target population group, as a natural and successful preg-
nancy requires the intake of sufficient nutrients. Further-
more, the inclusion of the discussion teaching method 
and multimedia method in the educational intervention 
are strengths of this study.
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