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Abstract

Objectives: Breakfast is the most important meal of the day and plays an important role in the physical and mental health of stu-
dents. Young people, especially girls, frequently skip breakfast. One of the best theories that have been used successfully in various
nutritional behaviors, such as breakfast consumption, is the social cognitive theory (SCT). The purpose of this study was to investi-
gate the effectiveness of training intervention based on (SCT) increase breakfast consumption among female students of Hamadan
University of Medical Sciences.
Methods: In this quasi-experimental study, 100 female students living in two dormitories of Hamadan University of Medical Sci-
ences allocated into two groups by using cluster sampling (control = 50 / intervention = 50) in 2014. The intervention group received
3 sessions, booklet, poster, and 3 cell phone SMS reminders. Measures included the constructs of SCT and consumption of breakfast
during the past week. All participants completed questionnaires before, 10 days, and 4 months after the last session. Data was ana-
lyzed using the 16 SPSS software and based on independent t-test, paired t-test, Chi-square test, and repeated measures analysis. The
significance level was considered (0.05).
Results: At first, there were no significant differences between groups for demographic data and outcome variables (i.e.; constructs
of SCT and behavior). The results showed that interventions led to increase breakfast consumption and improve scores of social
cognitive theory structures in the intervention group. Also, in both follow up assessments, the level of knowledge, outcome ex-
pectancies, social support, self-efficacy, and frequency of breakfast consumption in the intervention group significantly increased
(P < 0.001) compared with the control group. However, there were no differences between the two groups in terms of outcome
expectations (P = 0.750) and observational learning (P = 0.427).
Conclusions: This study supports the assumption that SCT-based interventions create a significant increase in breakfast consump-
tion. Due to the effectiveness and low cost of this intervention, it seems that the extension of this program can lead to the increase
in the frequency of breakfast consumption among students.
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1. Background

As the first meal of a day, breakfast should provide en-
ergy in the range of 20% to 35% of all energy needed for
the body during a day (1). There are several consequences
in breakfast skipping such as negative effects on cognitive
function (2, 3), infirmity of the immunity system (4), and
increase the possibility of gastrointestinal disease (1). Skip-
ping breakfast is associated with unhealthy lifestyles, such
as low levels of physical activity, risk factors of heart dis-
eases, and high body mass index (5-10). In spite of the

widely known importance of regularly eating breakfast,
the rate of breakfast skipping in many populations is very
high (11). Young people skip breakfast more than other
meals (12). The 19 - 24 age groups have the highest rate
of breakfast skipping compared to any other age groups
(13). In addition, breakfast skipping is more common in
girls than boys (5). In a study that is done on medical stu-
dents, 41.7% of females and 23.7% of males don’t eat break-
fast (14). Breakfast skipping is common among Iranian stu-
dents; in the study that was done on the female students of
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Isfahan, 52% of students didn’t eat breakfast, 25% ate break-
fast every day, and 23% of people were irregular in eating
eat and would eat it approximately twice or less in a week
(15). Furthermore, the study that was recently done on the
female student of Hamadan showed that just 24% of them
ate breakfast regularly (16).

Evidence shows that only a limited number of inter-
ventions were successful in increasing eating breakfast
(17). It is believed that this unsuccessfulness is largely
due to ignoring the cognitive variables that are related
to this behavior (18). In a study, Kothe and Mullan have
shown a systematic review, where between 11 studied arti-
cles, just three of them that focused on making changes
in psychosocial variables were successful in increasing eat-
ing breakfast (18). The results of eating breakfast in poor
groups approve these findings, so that such studies rarely
reported the lack of food as a result of lack of breakfast, as
an example in a study that was done among young people
that lived in slums, just 3% of people that didn’t eat break-
fast, said that food was not available for them. Instead,
they reported that psychosocial factors such as lack of time
and unwillingness to eat breakfast in the early hours a day
are the main reason of breakfast skipping (19). Different
studies have shown that education plays an important role
in breakfast. For example, Khazaei pool et al., by use of
different educational methods such as lecture, question-
answering, and pamphlet, could increase breakfast con-
sumption (20). To increase breakfast consumption among
teenagers and young people in different countries, exten-
sive programs were designed and conducted. Based on the
suggestion of Kothe and Mullan, we can categorize inter-
ventions of eating breakfast into two general groups: in-
terventions that emphasize availability and accessibility of
food, and interventions that emphasize providing persua-
sive messages for influence on psychosocial variables of in-
dividuals (18).

One of the most efficient theories used to predict dif-
ferent health behaviors is the social cognitive theory (SCT)
(21). Based on this theory, changes in behavior are affected
from the complex interaction that called “reciprocal de-
terminism”, which happens between individual, environ-
mental factors and especial characteristics of a behavior.
This theory has been successfully employed in various nu-
tritional behaviors such as eating snacks (22, 23), fast food
(24, 25), and breakfast (16, 26). For example, studies of Sal-
imi et al., showed that variables of this theory could ex-
plain 64% of the variance of eating breakfast among female
students. This study also showed that among SCT theory’s
structure, self-efficacy and social support were the signifi-
cant predictors of breakfast consumption (16).

According to the limited number of studies based on
psychological theory to increase breakfast consumption,

also according to the comprehension of social cognitive
theory, in this study, (SCT) was used to improve the break-
fast consumption.

2. Objectives

The purpose of this study was to investigate the ef-
fectiveness of training intervention based on (SCT) on in-
crease breakfast consumption among female students of
Hamadan University of Medical Sciences.

In this study, our hypothesis was that strategies used
in the educational intervention based on social cognitive
theory including modeling, verbal persuasion, and act in
small steps leads to improvement of theory’s constructs
and breakfast consumption.

3. Methods

3.1. Samples and Process

This quasi - experimental intervention was done dur-
ing 6 months of 2014 among female students in two dormi-
tories of Hamadan University of Medical Sciences. Accord-
ing to the study of Angorani et al., (27), with considering
5% for type I error and power of 80%, the sample size was
50 individuals in each groups. This formula

(1)n =

(
Z1−α

2
+ Z1−β

)2 (
σ2
1 + σ2

2

)
d2

was used for sample size. We used a two level cluster
sampling that was randomly conducted. At the first level,
we selected two dormitories out of four dormitories (one
dormitory for each group), then at the second level, a total
of 28 rooms were selected (18 rooms for the intervention
group and 20 rooms for the control group). Such that the
list of rooms, which had acceptable situations, were pre-
pared. In order to prevent ceiling effect bias (ceiling effect
is a type of measurement limitation and occurs when the
highest possible score is obtained in a test, thereby the ac-
curacy of the tool is reduced in the measurement of the de-
sired range), rooms were selected where at least two stu-
dents ate breakfast 4 times or less. Between 29 qualified
rooms of intervention group in the dormitory, 18 rooms
and among 35 qualified rooms of the control group, 20
rooms were selected randomly. The inclusion criteria in-
cluded: rooms where at least, two of the students were liv-
ing, consume breakfast 4 times or less in a week, students
have at least one semester time to graduating, and con-
sent to participate in the study. The exclusion criteria in-
cluded: absence in more than half of the sessions and stu-
dent transfer to another city.
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3.2. Measurements

After obtaining the subscription from students, data
were collected by a researcher made questionnaire in part
questionnaire. The first part related to student demo-
graphic information such as age, marital status and grade
point average, structures of social cognitive theory in the
second part includes: knowledge, outcome expectancies,
Outcome expectations, observational learning, self - effi-
cacy, social support and in part 3, the frequency of eating
breakfast was measured.

In this study assessment questions about structures
and behavior for both intervention and control group was
done 3 times. The first assessment was presented before
the intervention, second assessment 10 days after ending
intervention, and the third assessment 4 months after end-
ing intervention.

The validity of the questionnaire was evaluated by
five health education experts. The content validity ratio
(CVR) in this study assessed: knowledge 0.90, outcome ex-
pectations 0.80, outcome expectancies 0.85, observational
learning 0.83, self - efficacy 0.80, and social support 0.91.
In addition, scores of face validity for structures include
knowledge 100%, outcome expectations 0.85, outcome ex-
pectancies 0.90, observational learning 0.90, self - effi-
cacy 0.85, and social support 100%. Content validity index
(CVI) in this study includes: knowledge 100%, outcome ex-
pectations 0.90, outcome expectancies 0.85, observational
learning 0.83, self - efficacy 0.90, and social support 100%.

For reliability assessment, internal correlation method
(Cronbach alpha coefficient) was used. Thus, preparing a
questionnaire with mentioned corrections, as a pilot com-
pleted by 30 female students in the University of Medi-
cal Sciences. Structures had desirable and acceptable re-
liability: knowledge 0.75, outcome expectations 0.73, out-
come expectancies 0.81, observational learning 0.76, self -
efficacy 0.85, and social support 0.80. In order to evalu-
ate the questionnaire, all questions were read for students
who participated in the reliability study, and perception
and difficulty level of questions reviewed and proposed re-
forms were applied. Student’s knowledge regarding eating
breakfast was measured by using 6 questions such as: does
regularly eating breakfast cause fatness?

In the knowledge part, the possible answer of ques-
tions consisted of 3 parts:

Yes, no, and do not know, which correct answer had 1
point, don’t know, and false answers were 0 points. Struc-
tures of social cognitive theory, measured by Likert scale,
with 5 possible answer: outcome expectancies with use of 5
questions (such as, eating breakfast can improve my learn-
ing), outcome expectations with use of 5 questions (such
as, have better learning…), observational learning with sue
of 5 questions (such as, when my friends eat breakfast it

motivates me to eat), self - efficacy with use of 7 questions
(such as, how successful are you in eating breakfast when
you are in hurry to go to the university?), in addition, so-
cial support with the use of 6 questions (such as, my family
and friends advise me that: don’t forget to eat breakfast). In
this study breakfast is defined in this way: it is a complete
meal, which can include any kinds of bread, jam, cheese,
milk, butter… not small and low amount of eating food.

The frequency of eating breakfast was checked with
one question (how many breakfasts have you had in the
last week?).

3.3. Educational Intervention

Based on the diagnostic evaluation that was conducted
to investigate the factors affecting on breakfast consump-
tion in female students of Hamadan University of Medi-
cal Sciences, educational content was developed. The main
emphasis of intervention was changing in the effective
structures of this theory (self-efficacy and social support)
by using effective strategies from each of these structures.
In various studies to increase self-efficacy methods of mod-
eling, verbal persuasion, and act in small steps were used.
In this study, according to the conditions to increase break-
fast consumption, creating successful experiences and en-
couraging methods have been used. For example, in this
study students need to target and convert it to smaller
steps that ultimately lead to an increase in the frequency
of breakfast consumption.

The study of Salimi et al., showed that social support is
an important factor in predicting the frequency of eating
breakfast with female students (16). Therefore, in order to
facilitate intervention performance and making changes
in these factors through friendship, this intervention was
done in the dormitory. Survey evidence suggests that to in-
crease social support, mainly used for the creation of so-
cial networks, strengthen existing social networks, devel-
opment and increase connections of social network (21).
As students who lived in the dormitory and away from
their family, we focused on their roommates as a proper
source of social support. In this study, it was tried that
existing social networks to be strengthened, so that stu-
dents benefited from emotional support (assistance from
others that makes us feel loved), informational (providing
someone with beneficial information) and instrumental
support (offering a helping hand) from each other to in-
crease breakfast consumption.

The interventions were conducted within three weeks
include 3 sessions group discussion, booklet, poster, and
3 SMS reminders. In intervention for any people in the
dormitory room in each sessions group discussion, 35 - 45
minutes time allocated. In training sessions, used from
group discussion and question-answering for exchanging
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information and experiences. The purpose of training in
the form of room-by-room was social support strengthen-
ing and respect to the situation of students under study.
Training programs in the separation of title and content
of meetings and social cognitive structures are presented
in Table 1. The pedagogic booklet contained data messages
and appropriate strategies in order to increase knowledge
of the advantages of regularly eating breakfast and disad-
vantages of the omission of this main meal, it is also de-
signed with the aims of increase self - efficacy and social
support, and in the second session of intervention settled
for students.

In addition, posters with the subject of regularly eat-
ing breakfast stick in the appropriate place of the dormi-
tory in sufficient numbers. After intervention ending, ed-
ucational reminder program, are done by phone calls and
SMS in 3 times and within one month after the last inter-
vention, the second reminder after 2 months, and third re-
minder was presented after the latest intervention to stu-
dents, of the intervention group. The content of reminder
messages is based on structures of the social cognitive the-
ory that is used in this study, for example the main meal
of the day is breakfast, so do not forget it. Eating breakfast
has an important role in human health (effective on knowl-
edge, outcome expectancies, and outcome expectations).

3.4. Ethical Principles

Research ethics committee of the Hamadan Univer-
sity of Medical Sciences confirmed this study and include
protection of human dignity, obtaining informed consent
from study participants, maintaining the privately of in-
formation, and coordination with authorities in Hamadan
University of Medical Sciences. After the intervention, the
educational materials were also given to the control group.

3.5. Data Analysis

The normality of the data was confirmed by the
Kolmogorov-Smirnov test. The data analyzed by statistical
tests includes: independent t-test, paired t-test, Chi-square
test, and repeated measures analysis used to compare be-
fore and after groups, and for data analysis, 16 SPSS soft-
ware and the significance level of 5% was used.

4. Results

Basic features: The average age of students within the
intervention group was 21.78 and in the control group was
21.54. The majority of students in both intervention and
control groups were single (92% and 94%, respectively). In

addition, there is no difference between the grade point av-
erage of two groups (Average score: C) (Table 2). Further-
more, before the intervention, between both groups (in-
tervention and control) there was no significant difference
in the average scores of social-cognitive structures and fre-
quency of breakfast consumption (Table 3). In Table 3, we
can see the average scores of structures in base assessment,
10 days and 4 months later. The result of paired t-test for the
intervention group was compared with the control group.
Result showed the increment in knowledge about eating
breakfast (P < 0.001), outcome expectancies (P < 0.001), so-
cial support (P < 0.001), and self - efficacy (P < 0.001). In
addition, frequencies of breakfast consumption in the in-
tervention group significantly increased (P < 0.001) com-
pared with the control group.

However, in the first post-test there was no significant
changing in the average scores of outcome expectations (P
= value = 0.750) and observable learning (P value = 0.427).
In the second post-test, within 4 months after ending inter-
vention, the impact pattern of intervention remains stable
on variables studied. Compared with the control group,
the knowledge of eating breakfast (P < 0.001) outcome ex-
pectancies (P < 0.001), self - efficacy (P < 0.001), and social
support (P < 0.001) between the intervention groups was
significantly different 4 months after intervention. In ad-
dition, the frequency of eating breakfast among students
was significantly different in both groups (P < 0.001).

4.1. GEE Model 10 Days- 4 Months Assessment

Over the period from 10-day to 4-month assessment,
in comparison with participants in the control condi-
tion, participants of intervention group had more favor-
able knowledge toward breakfast consumption (adjusted
mean difference equal to 0.11, P = 0.015), higher self-efficacy
scores (adjusted mean difference equal to 0.12, P = 0.001),
higher social support scores (adjusted mean difference
equal to 0.14, P = 0.001) and more behavior (adjusted mean
difference equal to 0.44, P = 0.001). However, outcome
expectancies (adjusted mean difference equal to 0.04, P
= 0.185), outcome expectations (adjusted mean difference
equal to -0.01, P = 0.65), and observational learning (ad-
justed mean difference equal to 0.02, P = 0.64) of partic-
ipants in the intervention group didn’t improve between
the two post-test assessments (Table 4).

5. Discussion

The findings of our study showed that the SCT - based
intervention was useful in increasing the frequency of eat-
ing breakfast among female students. In addition, the
level of knowledge, outcome expectancies, social support,
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Table 1. Training Programs to Increase Breakfast Consumption Among Female Students Based on Social Cognitive Theory

Session Title Content / Activities Intended Social Cognitive Structures

1 Understanding the benefits of breakfast and
disadvantages of skipping this important food
meal

Discussing consumption advantages of this
important meal, and provide a suitable training
booklet

Knowledge, Outcome expectancies, Outcome
expectations, Self-Efficacy

2 Overcome barriers in consuming breakfast
regularly

Identify barriers in consuming breakfast
regularly such as lack of time, breakfast
repetitive, drowsiness, obesity, etc., and provide
solutions to overcome barriers

Self-Efficacy

3 To emphasize and strengthen friendly relations
in dormitories and eating breakfast together

Provide appropriate solutions, such as the
strengthening of relations in dormitories
through the division of labor, encouraging each
other to consume breakfast, and help to friend
for breakfast consumption during illness,
disability and exams

Social Support, Observational learning

Table 2. Of Demographic Variables in the Intervention and Control Groups (N = 50)

Intervention/ Control Age, Mean ± SD Marital Status, No. (%) Grade Point Average (%), No. (%)

Single Married A: (18 - 20) B: (16 - 18) C: (14 - 16) D: (12 - 14)

Intervention group 21.78 ± 2.06 46 (0.92) 4 (0.08) 4 (0.08) 18 (0.36) 25 (0.50) 3 (0.06)

Control group 21.54 ± 1.58) 47 (0.94) 3 (0.06) 2 (0.04) 14 (0.28) 24 (0.48) 10 (0.20)

P value P value = 0.515 P value = 0.695, x2 = 0.154 P value = 0.175, x2 = 0.175

self-efficacy, and frequency of breakfast consumption in
the intervention group, significantly increased compared
with the control group (P < 0.001). However, there were
no differences between two groups in terms of outcome
expectations and observational learning. According to a
search of the research team, few interventions based on
social cognitive theory implemented in order to increase
eating breakfast (28, 29). Kobel et al., in their study re-
ported that, however, following intervention based on so-
cial cognitive theory, children in the intervention group
omit breakfast in lesser amount compared with the con-
trol group, however, this difference was not significant. Al-
though, data analysis with regard to the educational grade
of participants determined that students in the interven-
tion group with high level significantly ate breakfast more
than the control group (28). Also, interventions by using
theories in some structures have a similarity with social
cognitive theory such as the theory of planned behavior)
for example, perceived behavioral control is conceptually
related to self-efficacy). The results of the study done by
Mohammadi Zeidi et al., on students in schools with use
of the theory of planned behavior showed that after the
intervention, eating breakfast among students had signif-
icant improvement (30). Also, findings of Eilat - Adar et
al., showed that after training, eating breakfast increased
51% - 65% (31). Results of Khazaie Pool et al., in Noshahr,
by using the health belief model, represented the findings
from this study (20). In the present study knowledge of stu-
dents in the intervention group showed the significant in-

crease compared with the control group after training in-
tervention, which according to other studies, it can play
in important role in increase other structures especially
self-efficiency (32). The study of Khalaj et al., in Qazvin
schools, showed that health education has an important
role in knowledge increment and the reformation of nour-
ishment behavior, especially breakfast (33). Also, the re-
sults of the study done by Kaur et al., in India showed
that training has a significant effect on the level of stu-
dent knowledge (34). Outcome expectancies is one of the
individual variables in social cognitive theory, which pre-
dict possible outcomes from the involvement of intended
behavior (21, 35). In the present study, after intervention
training, outcome expectancies in the intervention group
toward the control group increased significantly. On the
contrary of our study, the results of Abbasian et al., and
Hashemi et al., didn’t observe any changes in the amount
of outcome expectancies after intervention (32, 36), which
expressed causes of lack of intervention effect on struc-
ture were few numbers of meetings and short-term inter-
vention. Although the number of training sessions in the
present study was similar to the studies, the present study
includes a booklet containing informational and motiva-
tional messages and three reminders that can be effective
on the significant intervention of this structure. Outcome
expectations refer to a value, which a person gives to possi-
ble consequences of one behavior (21, 35). In this study, out-
come expectations are the value that students give to eat-
ing breakfast. Dimensions of consequences related to eat-
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Table 3. Comparison of the Mean and Standard Deviation Structures of Social Cognitive Theorybefore and After the Intervention Among Female Students in Both Intervention
and Control Groups

Outcome Variables Baseline After 10-Day Assessment After 3-Month Assessment

Mean ± SD P Valuea Mean ± SD P Valuea P Valueb Mean ± SD P Valuea P Valueb

Knowledge 0.601 < 0.001 < 0.001

Control 3.82 ± 1.22 3.98 ± 1.27 0.290 3.76 ± 1.17 0.673

Intervention 3.68 ± 1.43 5.50 ± 0.86 < 0.001 5.56 ± 0.70 < 0.001

Outcome expectancies 0.176 < 0.001 < 0.001

Control 20.42 ± 2.35 20.44 ± 2.24 0.930 22.54 ± 1.74 0.620

Intervention 19.76 ± 2.48 22.70 ± 1.84 < 0.001 22.54 ± 1.74 <0.001

Outcome expectations 0.169 0.75 0.872

Control 22.58 ± 2.39 22.38 ± 2.18 0.534 22.14 ± 1.99 0.185

Intervention 21.9 ± 2.50 22.22 ± 2.79 0.294 22.06 ± 2.88 0.630

Observational learning 0.725 0.427 0.248

Control 11.7 ± 1.95 11.90 ± 1.63 0.185 11.74 ± 1.60 0.881

Intervention 11.48 ± 2.02 12.20 ± 2.10 0.630 12.18 ± 2.14 0.257

Self-efficacy 0.352 < 0.001 < 0.001

Control 16.58 ± 3.90 16.36 ± 4.25 0.419 16.20 ± 4.14 0.307

Intervention 15.84 ± 4.01 21.82 ± 3.92 < 0.001 21.30 ± 3.46 < 0.001

Social support 0.718 < 0.001 < 0.001

Control 19.08 ± 5.35 19.12 ± 4.82 0.933 18.56 ± 4.52 0.370

Intervention 19.42 ± 3.89 23.84 ± 3.58 < 0.001 24.02 ± 3.02 < 0.001

Behavior 0.275 < 0.001 < 0.001

Control 1.84 ± 1.34 2.02 ± 1.36 0.118 1.96 ± 1.10 0.402

Intervention 2.14 ± 1.38 3.70 ± 1.40 < 0.001 3.84 ± 1.09 < 0.001

aP value between groups (independent t-test).
bP value within groups (Paired t-test).

Table 4. Generalized Estimation Equation (GEE) Model for 10-Day and 4-Month As-
sessment Adjusted by the Baseline Value

Outcome Variables Estimate 95% CI P Value

Knowledge 0.113 0.022 - 0.203 0.015

Outcome expectancies 0.044 -0.021 - 0.11 0.185

Outcome expectations -0.017 -0.09 - 0.056 0.65

Observational learning 0.023 -0.073 - 0.12 0.64

Self-efficacy 0.128 0.054 - 0.202 0.001

Social support 0.146 0.073 - 0.218 < 0.001

Behavior 0.44 0.23 - 0.65 < 0.001

ing breakfast in this study included: health, better learn-
ing, fitness, euphoria, and enjoyment. In the present study,
scores of outcome expectations structure in both groups,
before and after the intervention, have no significant dif-
ferences. The Hashemi et al., study, regarding eating fruit

and vegetable in teenagers, showed that outcome expecta-
tions related to it in both intervention and control group
at the end of the study did not have any significant differ-
ences, which is similar to our results. As well as the study
of Abbasian et al., didn’t show the significant differences
in outcome expectations scores in both intervention and
the control group and explained the causes of lack of in-
tervention effect of structure is due to the low number of
training sessions and short-term intervention (32, 36). On
the other hand, study of Hindin et al., showed that a media
literacy nutrition education curriculum can increase out-
come expectations (37). In the present study, this lack of
increase may be due to inadequate repeated messages to
change this structure.

One of the most important impressive structures on
behavior in cognitive-social theory is self-efficacy. Self-
efficacy is a fundamental variable in learning and choos-
ing strategies and behaviors. People who have high self-
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efficacy can better overcome to constrain and face with
problems, therefore, perceived self -efficacy can be the
reason to preserve and maintain promotional health be-
haviors (38). The results of the present study showed
that the educational intervention could make a significant
change in the student’s self-efficacy. In addition, recent re-
searches have been shown long-term effects of the inter-
vention, which focus on self-efficacy (39, 40). In the study of
Hashemi et al., which was a family-based intervention, re-
sults showed that the intervention had no significant effect
on self-efficacy, which was due to the inability of parents
to strengthen the self-efficacy of teenagers (36). Moham-
madi Zeidi et al., study findings indicated that average of
self-efficacy scores in the intervention group than the con-
trol group was significantly different that correspond with
the present study (30). In this study, self-efficacy belief in-
creased by verbal persuasion. The intervention group was
asked to remember and write successful memoirs about
their ability in breakfast consumption regularly. Eventu-
ally, participants’ positive feelings were strengthened by
supportive feedback. For example, these events show that
if you want to, make sure you can.

Social support in the intervention group increased sig-
nificantly compared with the control group after the in-
tervention. In this study for increasing student’s social
support in the dormitory, in addition to informational
support, including training sessions, booklet and poster,
increased emotional support of students by strengthen-
ing relationships among roommate who is an important
factor in increasing the score of this structure. In direc-
tion of results of this study, Franko et al., could also make
changes in student’s social support of web-based inter-
vention to creating improvement, healthy nutritional be-
haviors (41). The Poddar’s study was a study among stu-
dents based on social cognitive theory to increase eating
dairy, which could not make a significant change in social
support of students. In explaining the lack of impact, re-
searchers of this study said that in the proposed interven-
tion, there is a little focus on changing the structure (42).
Observational learning is learning that occurs through ob-
serving the behavior of others (21). In this study, the mean
score of observational learning did not show significant
changes in both intervention and control groups, before
and after the intervention, which could be due to living
in a dorm, stay away from family and parents, and have
less access to TV as an important resource to strengthen
observational learning among students living in dormito-
ries. In the study of Abbasian et al., results showed that
the intervention had no significant effect on observational
learning. They said, it is a possible assessment tool, which
used to assess that learning observational is not accurate
enough to measure this structure (32). According to the

obtained results, group, which received intervention train-
ing (intervention group) frequency of eating breakfast reg-
ularly, increased, that this reflects an important role of so-
cial cognitive theory in improving eating breakfast. The
significant change in aforementioned behavior was due to
increasing knowledge, outcome expectancies, social sup-
port, and self-efficacy; these, provided in the form of train-
ing group sessions with strengthening support group and
create supportive norms. Due to the fact that nutrition is
multi factorial behavior and many factors effect on it, in
order to make permanent changes in behavior, the involve-
ment of family and society is essential.

Another noteworthy finding of this study was that
score of knowledge, self-efficacy, social support, and behav-
ior of intervention group improved between the two post-
test assessments. It seems that strategies used in educa-
tional intervention used methods of modeling, verbal per-
suasion, act in small steps, creating and strengthen of so-
cial networks, improve breakfast consumption. Moreover,
from a 10-day assessment to a 4-month assessment, there
was still room for improvement in outcome expectancies,
outcome expectations, and observational learning.

Limitations: The first limitation was that we did not
conduct test-retest. In addition, other limitations of this
study include a self-reporting method regarding the fre-
quency of eating breakfast, which raises the possibility of
error in the estimate of these behaviors.

Also, this study was conducted among female students.
However, based on previous findings, breakfast skipping is
more common among female, thus, it is necessary to study
this behavior and determinative factors among male stu-
dents.

5.1. Conclusion

Intervention based on social cognitive theory, created
relatively favorable changes in the breakfast consumption
in students. Due to the low cost and effectiveness of nutri-
tion education based on social cognitive theory, the need
to extend these training programs seems necessary.

Acknowledgments

We thank the students, the dormitory staff for their
participation and cooperation in this study. This study was
supported by vice chancellor of research and technology
of the Hamadan University of Medical Sciences (Number:
9303131453, 3/6/2014).

References

1. Timlin MT, Pereira MA. Breakfast frequency and quality in the etiology
of adult obesity and chronic diseases. Nutr Rev. 2007;65(6 Pt 1):268–81.
doi: 10.1111/j.1753-4887.2007.tb00304.x. [PubMed: 17605303].

Health Scope. 2018; 7(4):e61758. 7

http://dx.doi.org/10.1111/j.1753-4887.2007.tb00304.x
http://www.ncbi.nlm.nih.gov/pubmed/17605303
http://jhealthscope.com


Salimi N et al.

2. Dye L, Blundell J. Functional foods: psychological and be-
havioural functions. Br J Nutr. 2002;88 Suppl 2:S187–211. doi:
10.1079/BJN2002684. [PubMed: 12495461].

3. Benton D, Nabb S. Carbohydrate, memory, and mood. Nutr Rev.
2003;61(5 Pt 2):S61–7. doi: 10.1301/nr.2003.may.S61-S67. [PubMed:
12828194].

4. Smith AP. Stress, breakfast cereal consumption and cortisol. Nutr
Neurosci. 2002;5(2):141–4. doi: 10.1080/10284150290018946. [PubMed:
12000084].

5. Keski-Rahkonen A, Kaprio J, Rissanen A, Virkkunen M, Rose RJ. Break-
fast skipping and health-compromising behaviors in adolescents and
adults. Eur J Clin Nutr. 2003;57(7):842–53. doi: 10.1038/sj.ejcn.1601618.
[PubMed: 12821884].

6. Barker M, Robinson S, Wilman C, Barker DJ. Behaviour, body com-
position and diet in adolescent girls. Appetite. 2000;35(2):161–70. doi:
10.1006/appe.2000.0345. [PubMed: 10986109].

7. Yorulmaz F, Akturk Z, Dagdeviren N, Dalkilic A. Smoking among ado-
lescents: relation to school success, socioeconomic status nutrition
and self-esteem. Swiss Med Wkly. 2002;132(31-32):449–54. [PubMed:
12457303].

8. Aarnio M, Winter T, Kujala U, Kaprio J. Associations of health related
behaviour, social relationships, and health status with persistent
physical activity and inactivity: a study of Finnish adolescent twins.
Br J SportsMed. 2002;36(5):360–4. doi: 10.1136/bjsm.36.5.360. [PubMed:
12351335]. [PubMed Central: PMC1724541].

9. Cohen B, Evers S, Manske S, Bercovitz K, Edward HG. Smoking, phys-
ical activity and breakfast consumption among secondary school
students in a southwestern Ontario community. Can J Public Health.
2003;94(1):41–4. [PubMed: 12583678].

10. Brugman E, Meulmeester JF, Spee-van der Wekke A, Beuker RJ, Zaad-
stra BM, Radder JJ, et al. Dieting, weight and health in adolescents
in The Netherlands. Int J Obes Relat Metab Disord. 1997;21(1):54–60. doi:
10.1038/sj.ijo.0800363. [PubMed: 9023602].

11. Mullan BA, Singh M. A systematic review of the quality, content, and
context of breakfast consumption. Nutr Food Sci. 2010;40(1):81–114.
doi: 10.1108/00346651011015953.

12. Dwyer JT, Evans M, Stone EJ, Feldman HA, Lytle L, Hoelscher D, et al.
Adolescents’ eating patterns influence their nutrient intakes. J Am
Diet Assoc. 2001;101(7):798–802. doi: 10.1016/S0002-8223(01)00198-5.
[PubMed: 11478479].

13. Williams P. Breakfast and the diets of Australian adults: an analy-
sis of data from the 1995 National Nutrition Survey. Int J Food Sci
Nutr. 2005;56(1):65–79. doi: 10.1080/09637480500082108. [PubMed:
16019316].

14. Sun J, Yi H, Liu Z, Wu Y, Bian J, Wu Y, et al. Factors associated with skip-
ping breakfast among Inner Mongolia medical students in China.
BMC Public Health. 2013;13:42. doi: 10.1186/1471-2458-13-42. [PubMed:
23327195]. [PubMed Central: PMC3562148].

15. Azadbakht L, Shirani F, Esmaillzadeh A. [Dietary intake and habits of
female students in Isfahan University of Medical Sciences, Isfahan,
Iran]. Health Syst Res. 2012;8(5). Persian.

16. Salimi N, Karimi-Shahanjarini A, Roshanaei G. [Regular breakfast con-
sumption and its predictors based on the social cognitive theory in
female students of Hamadan University of Medical Sciences]. J Educ
Commun Health. 2014;1(3):20–7. Persian. doi: 10.20286/jech-010351.

17. Kothe EJ, Mullan BA, Amaratunga R. Randomised controlled trial of a
brief theory-based intervention promoting breakfast consumption.
Appetite. 2011;56(1):148–55. doi: 10.1016/j.appet.2010.12.002. [PubMed:
21163311].

18. Kothe EJ, Mullan B. Increasing the frequency of breakfast consump-
tion. Br Food J. 2011;113(6):784–96. doi: 10.1108/00070701111140115.

19. Sweeney NM, Horishita N. The breakfast-eating habits of in-
ner city high school students. J Sch Nurs. 2005;21(2):100–5. doi:
10.1177/10598405050210020701. [PubMed: 15801876].

20. Khazaie Pool M, Ebadi Azar F, Solhi M, Asadilari M, Abdi N. [A study
in the efect of education through health belief modelon the percep-

tions of girl students in primary school about breakfast and snack in
Noshahr-2007]. Toloo-e-Behdasht. 2007;7(23-24):51–63. Persian.

21. Glanz K, Rimer BK, Viswanath K. Health behavior and health education:
theory, research, and practice. John Wiley & Sons; 2008.

22. Branscum P, Sharma M. Predictors of snack food consumption
among upper elementary children using social cognitive theory. J Soc
Behav Health Sci. 2011;5(1):23–37.

23. Karimi-Shahanjarini A, Sharifi M, Bashirian S, Moghimbeigi A. Deter-
minants of healthy snacks choice by mothers of 1-5 years old children
in Hamadan based on social cognitive theory (SCT). Iran J Nutr Sci Food
Technol. 2015;9(4):19–26.

24. Ball K, MacFarlane A, Crawford D, Savige G, Andrianopoulos N, Wors-
ley A. Can social cognitive theory constructs explain socio-economic
variations in adolescent eating behaviours? A mediation analy-
sis. Health Educ Res. 2009;24(3):496–506. doi: 10.1093/her/cyn048.
[PubMed: 18927442].

25. Nooshin B, Akram KS, Forouzan RS, Abbas M. Factors Affecting
the Consumption of Fast Foods Among Women Based on the So-
cial Cognitive Theory. J Educ Commun Health. 2014;1(1):19–26. doi:
10.20286/jech-010119.

26. Mirzaei A, Ghofranipour F, Ghazanfari Z. Social Cognitive Predic-
tors of Breakfast Consumption in Primary School’s Male Students.
Glob J Health Sci. 2015;8(1):124–32. doi: 10.5539/gjhs.v8n1p124. [PubMed:
26234965]. [PubMed Central: PMC4804056].

27. Angvrany P, Keshavarz A, Sadrzadeh Y, Rahimi A. Effect of nutrition
education booklets about breakfast on the knowledge of students in
fourth grade six girls Tehran area. Med J. 2007;65(2):49–53.

28. Kobel S, Wirt T, Schreiber A, Kesztyus D, Kettner S, Erkelenz N, et al.
Intervention effects of a school-based health promotion programme
on obesity related behavioural outcomes. J Obes. 2014;2014:476230.
doi: 10.1155/2014/476230. [PubMed: 25328688]. [PubMed Central:
PMC4190828].

29. Poddar KH. Using social cognitive theory to improve intake of dairy prod-
ucts by college students. Virginia Tech; 2009.

30. Mohammadi Zeidi I, Pakpour A. [Effectiveness of educational inter-
vention based on theory of planned behavior for promoting break-
fast and healthy snack eating among elementary school students].
Razi J Med Sci. 2013;20(112):67–78. Persian.

31. Eilat-Adar S, Koren-Morag N, Siman-Tov M, Livne I, Altmen H. School-
based intervention to promote eating daily and healthy breakfast: a
survey and a case-control study. Eur J Clin Nutr. 2011;65(2):203–9. doi:
10.1038/ejcn.2010.247. [PubMed: 21063433].

32. Abbasian F, Omidvar N, Bondarianzadeh D, Rashidkhani B, Shak-
ibazadeh E, Hashemi B. [Effect of a School-based Intervention Based
on Social Cognitive Theory on Fruit and Vegetable Consumption in
Middle School Students in Tehran]. Hayat. 2011;17(4):73–84. Persian.

33. Khalaj M, Mohammadi Zeidi I. [Evaluation of the impact of health ed-
ucation in changing nutrition knowledge and behaviors of elemen-
tary school students in Qazvin]. J Univ Med Sci Shahre Kurd. Persian.

34. Kaur TJ, Kochar G, Agarwal T. Impact of nutrition education on nutri-
ent adequacy of adolescent girls. Stud Home Comm Sci. 2007;1(1):51–5.

35. Safari M, Shojaei-Zadeh D, Ghofranipour F, Heydarnia A, Pakpur A.
Theories, models and methods of health education and health promotion.
Tehran: Asare Sobhan publishing; 2012. p. 100–12.

36. Hashemi B, Omidvar N, Bondarianzadeh D, Shakibazadeh E, Rashid-
khani B, Abbasian F. [Effect of a family-based intervention based on so-
cial–cognitive theory on fruit and vegetable intake of middle school
female students in a district of Tehran]. Hakim. 2012;15(1):44–52. Per-
sian.

37. Hindin TJ, Contento IR, Gussow JD. A media literacy nutrition ed-
ucation curriculum for head start parents about the effects of
television advertising on their children’s food requests. J Am Diet
Assoc. 2004;104(2):192–8. doi: 10.1016/j.jada.2003.11.006. [PubMed:
14760566].

38. Bandura A. Self-efficacy: toward a unifying theory of behavioral

8 Health Scope. 2018; 7(4):e61758.

http://dx.doi.org/10.1079/BJN2002684
http://www.ncbi.nlm.nih.gov/pubmed/12495461
http://dx.doi.org/10.1301/nr.2003.may.S61-S67
http://www.ncbi.nlm.nih.gov/pubmed/12828194
http://dx.doi.org/10.1080/10284150290018946
http://www.ncbi.nlm.nih.gov/pubmed/12000084
http://dx.doi.org/10.1038/sj.ejcn.1601618
http://www.ncbi.nlm.nih.gov/pubmed/12821884
http://dx.doi.org/10.1006/appe.2000.0345
http://www.ncbi.nlm.nih.gov/pubmed/10986109
http://www.ncbi.nlm.nih.gov/pubmed/12457303
http://dx.doi.org/10.1136/bjsm.36.5.360
http://www.ncbi.nlm.nih.gov/pubmed/12351335
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1724541
http://www.ncbi.nlm.nih.gov/pubmed/12583678
http://dx.doi.org/10.1038/sj.ijo.0800363
http://www.ncbi.nlm.nih.gov/pubmed/9023602
http://dx.doi.org/10.1108/00346651011015953
http://dx.doi.org/10.1016/S0002-8223(01)00198-5
http://www.ncbi.nlm.nih.gov/pubmed/11478479
http://dx.doi.org/10.1080/09637480500082108
http://www.ncbi.nlm.nih.gov/pubmed/16019316
http://dx.doi.org/10.1186/1471-2458-13-42
http://www.ncbi.nlm.nih.gov/pubmed/23327195
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3562148
http://dx.doi.org/10.20286/jech-010351
http://dx.doi.org/10.1016/j.appet.2010.12.002
http://www.ncbi.nlm.nih.gov/pubmed/21163311
http://dx.doi.org/10.1108/00070701111140115
http://dx.doi.org/10.1177/10598405050210020701
http://www.ncbi.nlm.nih.gov/pubmed/15801876
http://dx.doi.org/10.1093/her/cyn048
http://www.ncbi.nlm.nih.gov/pubmed/18927442
http://dx.doi.org/10.20286/jech-010119
http://dx.doi.org/10.5539/gjhs.v8n1p124
http://www.ncbi.nlm.nih.gov/pubmed/26234965
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4804056
http://dx.doi.org/10.1155/2014/476230
http://www.ncbi.nlm.nih.gov/pubmed/25328688
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4190828
http://dx.doi.org/10.1038/ejcn.2010.247
http://www.ncbi.nlm.nih.gov/pubmed/21063433
http://dx.doi.org/10.1016/j.jada.2003.11.006
http://www.ncbi.nlm.nih.gov/pubmed/14760566
http://jhealthscope.com


Salimi N et al.

change. Psychol Rev. 1977;84(2):191–215. doi: 10.1037/0033-295X.84.2.191.
[PubMed: 847061].

39. Chapman J, Armitage CJ. Evidence that boosters augment
the long-term impact of implementation intentions on fruit
and vegetable intake. Psychol Health. 2010;25(3):365–81. doi:
10.1080/08870440802642148. [PubMed: 20204966].

40. Stadler G, Oettingen G, Gollwitzer PM. Intervention effects of in-
formation and self-regulation on eating fruits and vegetables over
two years. Health Psychol. 2010;29(3):274–83. doi: 10.1037/a0018644.
[PubMed: 20496981].

41. Franko DL, Cousineau TM, Trant M, Green TC, Rancourt D, Thomp-

son D, et al. Motivation, self-efficacy, physical activity and nu-
trition in college students: randomized controlled trial of an
internet-based education program. Prev Med. 2008;47(4):369–77. doi:
10.1016/j.ypmed.2008.06.013. [PubMed: 18639581]. [PubMed Central:
PMC2926661].

42. Poddar KH, Hosig KW, Anderson ES, Nickols-Richardson SM, Dun-
can SE. Web-based nutrition education intervention improves
self-efficacy and self-regulation related to increased dairy in-
take in college students. J Am Diet Assoc. 2010;110(11):1723–7. doi:
10.1016/j.jada.2010.08.008. [PubMed: 21034887].

Health Scope. 2018; 7(4):e61758. 9

http://dx.doi.org/10.1037/0033-295X.84.2.191
http://www.ncbi.nlm.nih.gov/pubmed/847061
http://dx.doi.org/10.1080/08870440802642148
http://www.ncbi.nlm.nih.gov/pubmed/20204966
http://dx.doi.org/10.1037/a0018644
http://www.ncbi.nlm.nih.gov/pubmed/20496981
http://dx.doi.org/10.1016/j.ypmed.2008.06.013
http://www.ncbi.nlm.nih.gov/pubmed/18639581
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2926661
http://dx.doi.org/10.1016/j.jada.2010.08.008
http://www.ncbi.nlm.nih.gov/pubmed/21034887
http://jhealthscope.com

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Samples and Process
	3.2. Measurements
	3.3. Educational Intervention
	Table 1

	3.4. Ethical Principles
	3.5. Data Analysis

	4. Results
	Table 2
	Table 3
	4.1. GEE Model 10 Days- 4 Months Assessment
	Table 4


	5. Discussion
	5.1. Conclusion

	Acknowledgments
	References

