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Abstract

Background: Using various models of behavior change, a number of studies in the area of nutrition education have confirmed that
nutrition habits and behaviors can be improved.
Objectives: This study sought to determine the effects of education on patterns of dietary consumption among medical students
at the military university of Tehran, with a view to correcting those patterns.
Methods: In this quasi-experimental study, 242 medical students from the Military University of Tehran were chosen by convenience
sampling and then divided into control (n = 107) and intervention groups (n = 135) by block randomization. The self-administered
questionnaire involving six categories of item (knowledge, perceived benefits, perceived barriers, perceived threats, self-efficacy
and behavior) has been validated (Cronbach alpha > 0.7 for each).
Results: Following the educational intervention, the mean score of knowledge, health belief model (HBM) structure, and behavior
of students in relation to healthy patterns of food intake increased significantly (P < 0.05). The mean pre-intervention knowledge
score was 6.76 (1.452), referring to threats to HBM constructs including perceived threat 2.93 (1.147), perceived benefits 7.28 (1.07),
perceived barriers 5.44 (1.831), self- efficacy 4.28 (1.479), and behavior 8.84 (2.527). The post-intervention scores all improved as fol-
lows: knowledge 8.3 (1.503), perceived threats 3.29 (1.196), perceived benefits 7.71 (0.762), perceived barriers 5.9 (1.719), self- efficacy
4.6 (1.472), and behavior 9.45 (2.324). This difference in mean scores for knowledge, health belief structures and employee behavior
before and after educational intervention was significant (P ≤ 0.05).
Conclusions: The significant improvement in the experimental group’s mean knowledge, HBM structures , and behavior scores
indicates the positive effect of the intervention.
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1. Background

The association between diet and chronic diseases
such as cancer, heart disease, and diabetes is well estab-
lished (1, 2). Dietary habits and factors have also been
shown to be associated with increased risk of gastric can-
cer (3, 4). Changes in dietary patterns globally have led
to widespread increase in body weight and obesity. While
this change has occurred more rapidly in developing coun-
tries (5), nutrition-related health issues have become more
prevalent in the Middle East during the last two decades,
causing changes that include increases in obesity and risk
factors for chronic disease (6).

In Iran, more than 39% of deaths are related to circula-
tory system diseases. At present, Iran is witnessing a trend

toward chronic diseases like obesity and metabolic syn-
dromes (7), and chronic diseases (especially heart disease)
are seen as a principal cause of death and disability (8). It
is predicted that, with increased urbanization and mech-
anization, the occurrence of such diseases will rise in the
near future (9, 10). One underlying cause is the consump-
tion of rice and bread in the Iranian diet, which are consid-
ered the main sources of energy (11).

A review of studies of dietary pattern and meal courses
among Iranian people revealed defects in the daily nutri-
tional intake in various social groups (12, 13). A national
health survey found that Iranians’ consumption of satu-
rated fatty acids and the received energy exceed standard
recommended amounts (14). That study focused mainly
on elderly and middle-aged people, but less attention has
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been devoted to the unhealthy lifestyles of younger peo-
ple (15). Nojomi and Najambadi (2006) found that 12.4 %
of medical students in Tehran city had a BMI of more than
25 (16), and other reputable studies have emphasized the
importance of consumption of fruits, vegetables, and milk
among students (17).

There is evidence that nutrition education in schools
and universities affects the behavior of teenagers and
young people (18, 19). Given the high prevalence of obesity,
more research is needed to improve lifestyle and dietary
habits (20, 21). The first step in any such education pro-
gram is to select an appropriate health education model
(22, 23).

The health belief model (HBM) is a comprehensive
framework that has proved effective in preventing disease.
HBM reveals the relationship between beliefs and behav-
iors and assumes that preventive behavior is based on per-
sonal beliefs (24). The model holds that people will follow
health recommendations when they become sufficiently
motivated and believe that they are vulnerable to the dis-
ease; that this may seriously affect their life; that follow-
ing the health recommendations may decrease their level
of vulnerability; and that the benefits may outweigh the
harms (25). The success of this approach to dietary behav-
ior change and its ability to predict dietary habits has been
demonstrated by various studies (26-28). HBM addresses
the following issues: 1, perceived threats (severity and sus-
ceptibility); 2, perceived benefits; 3, perceived barriers; 4,
self-efficacy.

2. Objectives

The present study sought to establish whether HBM-
based education can correct the knowledge, beliefs, and
behaviors informing the dietary habits of university stu-
dents of medical sciences at the military university in
Tehran.

3. Methods

This quasi-experimental study of 242 university stu-
dents was conducted between October and December 2011.
Participants were aged 18 - 32 and had no record of heart
disease or other chronic diseases. Students who were
maimed or disabled were also excluded from study, along
with those who were not interested in participating.

The inclusion criteria specified current university stu-
dents; those who were absent at that point in time were ex-
cluded. All subjects participated in the study’s educational
meetings.

Sample size was obtained using the formula:

n =

(
Z(1−∝

2 ) + Z1−β

)2

[PA (1 − PA) + PB (1 − PB)]

∆2

(1)

Where (∆ = PA-PB);α = 0.05, β = 0.2; Z(1-α/2) = 1.96, Z(1-β) =
0.85; PA = 0.65; and PB = 0.43 (29, 30). This yielded a sample
of 101; allowing for a 40% loss, 140 subjects were selected
for each group. In the end, there were 135 subjects in the
intervention group and 107 control subjects. Convenience
sampling was used, with allocation by block randomiza-
tion (Figure 1).

Data were collected by means of a questionnaire,
which included four sections: demographic features
(age, marital status, field 4 items); knowledge about
meal courses, ways of synthesizing nutrients, and recom-
mended serving sizes 11 items); HBM constructs (including
self-efficacy regarding correction of dietary habits 6 items;
perceived benefits of consuming proper meal courses 8
items; perceived barriers to consumption and healthy food
10 items; and perceived threat of heart disease and obesity
5 items); and behavior informing dietary habits (including
amounts consumed and portion sizes at breakfast, lunch,
and dinner 19 items). A final question asked about the pre-
ferred type of education method (31).

To determine content validity, the questionnaire was
first distributed to 10 specialists in health education, social
medicine, nutrition, nursing, and epidemiology, whose
views and suggestions were taken into account in pro-
ducing the final questionnaire. Additionally, for finaliza-
tion and internal cohesion, the questionnaire was piloted
with 30 students, yielding the following Cronbach alpha
coefficients: knowledge (0.79), perceived benefits (0.72),
perceived barriers (0.786), perceived threat (0.783), self-
efficacy (0.728) and behavior (0.718). As a Cronbach alpha
of more than 0.7 indicates good internal consistency, these
were considered statistically acceptable and valid (32).

3.1. Scoring

In the case of the knowledge questionnaire, each cor-
rect answer was assigned a score of 1; incorrect and don’t
know responses were scored 0, yielding a range of 0 - 11.
In the behavior section, investigating weekly frequency of
different nutrition, mean scores were divided into three
ranks: weak (below 50%), moderate (50% - 75%), or good
(above 76%).

Each item on the HBM questionnaire was structured as
a 3-point Likert range of responses: agree, neither agree
nor disagree, and disagree. The most desirable state was
assigned a score of 1 while the worst state was scored 0. In
the case of self-efficacy (5 items), the maximum score was 5,
and the minimum was 0. For perceived benefits (8 items),
the maximum score was 8 and the minimum was 0. For
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Figure 1. Diagram of the Sampling Protocol for HBM-Based Educational Intervention

perceived barriers (10 items), the maximum was 10 and the
minimum was 0. For perceived threat (5 items), the maxi-
mum was 5, and the minimum was 0. Means of the HBM
sections were categorized as weak (below 50%), moderate
(50% - 75%), or good (above 76%). Prior to the intervention,
subjects completed the questionnaire in the presence of
the second author. Students’ educational needs were de-
fined on the basis of this pre-test data collection and anal-
ysis.

3.2. Interventions

The educational methods used for the purposes of the
study included a combination of lectures, question-and-
answer sessions, and brainstorming. The content included
an introduction to nutritional concepts, the food pyramid,
the role of nutrition in lifestyle, and information about
nutrition-related diseases. The first of two 60-minute ses-
sions focused on knowledge constructs (perceived threats
and perceived benefits) while the second addressed behav-
ior constructs (perceived barriers and self-efficacy).

The first session discussed nutrition style, how to use
nutrition in different meals, and food quality and value.
Recent statistics were presented to alert the participants

to nutrition-related diseases, the health risks of malnutri-
tion, and cancers and coronary heart disease (CHD) (per-
ceived threats). The quality of nutrition in different meals
and their real value were explained, and students were
then asked to recall their food and nutritional intake to in-
ternalize the benefits of a healthy food routine: maintain-
ing a balanced weight, preventing CHD, and so on. The ben-
efits of specific food items and nutritional differences were
also discussed (perceived benefits).

The second session discussed barriers to a healthy food
routine, such as time, expense, and friends. To modify or
eradicate these perceived barriers, a list of food items was
presented, along with their real calorie and energy value
and the food pyramid, using flow of thought and a list of
existing barriers. Self-efficacy and trusting a healthy food
pattern were also discussed. The religious Hadiths (Islamic
statements) were used to improve individuals’ sense of ca-
pability and responsibility (self-efficacy). At the end of each
session, students’ questions were addressed. Four weeks
after the end of the education intervention, the question-
naires were again administered and the new data were an-
alyzed.
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3.3. Ethical Issues

This study was informed by the declaration of Helsinki.
All information remained confidential, and the requi-
site information was subsequently offered to the control
group. The study was approved by the health research cen-
ter of Baqiyatallah University of Medical Sciences (code no.
MHRC_361 and registration number 57-17-5). Informed con-
sent was obtained from all participants.

3.4. Statistical Analysis

All statistical analyses were carried out using SPSS ver-
sion 18 (SPSS Inc., Chicago IL). For continuous variables,
data were expressed as mean ± SD if normally distributed
or as median (percentiles 25 - 75) for non-normal distri-
butions. Categorical variables were recorded as frequency
(percentage). Normality distributions of numeric vari-
ables were assessed using the Kolmogorov-Smirnov test.
Paired and independent sample t-tests, Mann-Whitney U
tests, Wilcoxon Signed Ranks tests and chi square tests
were applied to compare two groups. A P-value of less than
0.05 was considered significant.

4. Results

In total, 242 students aged 18 - 32 years from three
faculties (medical, paramedical, and nursing) at A.D., un-
dergraduate, and PhD levels participated in the interven-
tion. Of these, 135 were assigned to the case (experimental)
group, and 107 were assigned to the control group. Table 1
summarizes their demographic and pretest data.

In the baseline condition, experimental and control
groups were compared by t-test or Mann-Whitney U test.
The results indicate no statistically significant differences
between the groups on HBM structures, knowledge, and
behavior (P ≥ 0.05) (Table 1).

Following the educational intervention, the experi-
mental group’s mean scores on knowledge, HBM struc-
ture, and behavior in terms of food intake increased signifi-
cantly as follows. Pre-intervention: mean knowledge = 6.76
(1.452); perceived threat = 2.93 (1.147); perceived benefits =
7.28 (1.07); perceived barriers = 5.44 (1.831); self- efficacy =
4.28 (1.479); and behavior = 8.84 (2.527). Post-intervention:
mean knowledge = 8.3 (1.503); perceived threats = 3.29
(1.196); perceived benefits = 7.71 (0.762); perceived barri-
ers = 5.9 (1.719); self-efficacy = 4.6 (1.472); and behavior =
9.45 (2.324). In summary, the differences in mean scores
for knowledge, health belief structures, and employee be-
havior before and after intervention were significant (P ≤
0.05) (Figure 2, Table 2).

Table 1. Socio-Demographic Baseline Data for the Two Groupsa

Variables Group P Value

Control Experimental

Categorical Variables No. (%) No. (%)

Marital Status 0.735

Single 103 (97.2) 128 (95.5)

Married 3 (2.8) 6 (4.5)

Education 0.336

Associated Degree 14 (13.1) 10 (7.4)

License 57 (53.3) 78 (57.8)

MA or Upper 36 (33.6) 47 (34.8)

Continuous Variables Mean (SD) Mean (SD)

Age 20.53 (1.18) 20.51 (1.73) 0.912

Weight 71.14 (9.59) 71.75 (9.95) 0.633

Knowledge 7.11 (1.40) 6.76 (1.45) 0.083

Behavior 9.64 (2.30) 8.84 (2.53) 0.05

Self-efficacy 4.67 (1.36) 4.28 (1.48) 0.054

Perceived benefits 7.41 (1.12) 7.28 (1.08) 0.360

Perceived barriers 5.61 (1.99) 5.44 (1.83) 0.509

Perceived threat 3.05 (1.30) 2.93 (1.15) 0.472

aP-values based on chi square test, t-test or Mann-Whitney U test; SD = standard
deviation.

In the control group, differences before and after
training between the means of knowledge, behavior, self-
efficacy, perceived benefits, perceived barriers and per-
ceived threats were analyzed by paired sample t-test or
Wilcoxon Signed Ranks test. Differences in behavior, per-
ceived barriers and perceived threat were significant (P ≤
0.05), but differences in knowledge, self-efficacy and per-
ceived benefits were not considered statistically signifi-
cant (P ≥ 0.05) (Table 2).

5. Discussion

In the present study, the knowledge level and dietary
behavior of most participants was found to be moderate,
with health beliefs at a desirable level. This aligns with the
findings of Xie et al. and Tan et al. (31, 33). However, in
the study conducted by Nazni et al. on athletes, who pay
more attention to their nutrition, the level of knowledge
was found to be high (34).

In a study entitled Study of knowledge, attitude and
behavior of a military population regarding healthy food
routine by Tavakoli et al., most participants exhibited mod-
erate knowledge and low behaviors. While the findings
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Figure 2. Pre- and Post-Intervention Comparison by Variable for Experimental and Control Groups

Table 2. Means and Standard Deviations Before and After Educational Interventiona , b , c

Experimental Case Group Control Group

Variable Pre-Test Post-Test P-Value 1 Pre-Test Post-Test P-Value 1 P-Value 2

Self-efficacy 4.28 (1.479) 4.6 (1.472) 0.001 4.67 (1.358) 4.54 (1.423) 0.214 P < 0.001

Perceived benefits 7.28 (1.077) 7.71 (0.762) 0.001 7.41 (1.116) 7.29 (1.492) 0.362 P < 0.001

Perceived barriers 5.44 (1.831) 5.9 (1.719) 0.001 5.61 (1.994) 4.6 (1.985) 0.001 P < 0.001

Perceived threat 2.93 (1.147) 3.29 (1.196) 0.001 3.05 (1.147) 2.53 (1.196) 0.001 P < 0.001

Knowledge 6.76 (1.452) 8.3 (1.503) 0.001 7.11 (1.403) 7.47 (2.129) 0.067 P < 0.001

Behavior 8.84 (2.527) 9.45 (2.324) 0.001 9.64 (2.300) 9.18 (2.616) 0.017 P < 0.001

aValues are expressed as Mean (SD).
bP-value 1: based on paired sample t-test or Wilcoxon signed ranks test.
cP-value 2: based on independent sample t test or Mann-Whitney U test.

on knowledge align with the present study, those related
to behavior level do not. Most participants in the present
study exhibited moderate behavior, probably because of
improved behavior with the passage of time as military
men (9). Additionally, our subjects were young military
students and therefore differ from those in military units.

The aim of this study was to investigate the effect of an
intervention based on HBM in correcting the dietary pat-
tern of medical students in a military organization during
the period 2011 - 2012. The results indicate that the designed
intervention had a positive effect on dietary knowledge;
the control group showed no significant difference. The re-
sults of the present study echo the findings of Gammage
et al., Hazavehei et al., Abbasi et al., and Gupta et al., all of
whom confirmed the positive impacts of education in in-

creasing knowledge (35-38).

The designed intervention also had a positive influ-
ence on the behavior of the experimental group, which
differed significantly from the declining behavior of the
control group. This decline was probably due to environ-
mental intervention and living conditions in a military so-
cial environment; responding to behavioral and food func-
tion questionnaires may also contribute. Nevertheless,
the changes in the experimental group probably reflect
the positive effects of education. In general, the control
group’s behavior score in the pre-test was better (higher)
than that of the experimental group.

Effective education must result in behavior change,
which was the case here and in other studies. For in-
stance, Hassan et al. showed that education led to de-
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sirable nutrition behavior (39). Liu et al. showed that
education improved dietary behaviors such as consump-
tion of fruit, vegetables, and soybean products (40). How-
ever, other studies have returned different results. For ex-
ample, Poddar et al. found that theory-based education
did not improve dairy consumption (41), and Brown et al.
showed that education did not change intake of prescribed
amounts of energy, carbohydrates, protein, and lipids (42).

Given that any change in dietary behavior depends
on the passage of time and on environmental issues like
access to food, family nutritional habits, financial status,
accommodation, and so on, interventions should con-
sider socio-environmental issues if they are to be success-
ful. Some studies have found that education can lead to
a decrease in intake of calories, lipids, saturated lipids,
and cholesterol (26), as well as impacting on appropriate
weight gain (43). These differences may be due to differ-
ences of cultural background and associated nutritional
habits.

Following the educational intervention, the experi-
mental group showed a significant improvement in rela-
tion to HBM constructs (perceived benefits, perceived bar-
riers, perceived threat, and self-efficacy). In the control
group, a significant decrease was observed in relation to
perceived threat and perceived barriers. This may be a con-
sequence of their sensitivity to the questions about per-
ceived barriers, and of thinking more about barriers to a
healthy diet. That is probably because of twice answer-
ing the questionnaire in which the control group had an-
swered the questions with speculation and concentration
for the second time so they were more well-known with
the questions. Moreover, their youthfulness may in part
explain the decrease in perceived threat, as they may have
felt more secure about chronic diseases, and there may also
have been a practice effect. In summary, education im-
proved self-efficacy, perceived threat, and perceived barri-
ers. This positive effect of HBM-based education on diet-
related health beliefs has been shown in a number of stud-
ies, including Ghaffari et al.’s study of a population of stu-
dents (44) and a study by Mardani et al. of patients with
diabetes, focusing on dietary adherence (45).

The improvement in mean knowledge, HBM con-
structs, and behavior scores in the experimental group
indicates the positive effect and success of the interven-
tion; this improvement is noteworthy, as the control group
means were higher than those of the experimental group
in the pre-test a mere coincidence, which is reversed after
the intervention. In defining the questions, an effort was
made to employ religious and Islamic questions, and the
positive effects of the teaching can be attributed to these
cultural questions.

Strengths of this study included the method of inter-

vention, and the use of case and control groups. Weak-
nesses included the use of convenience sampling and the
cross-sectional design. As the study was performed in a mil-
itary context, results cannot be generalized to non- mili-
tary university students. Other weaknesses include the use
of a self-report questionnaire and the lack of observation
of nutrition-related behavioral habits. In future research,
it would be preferable to use a standardized scale of nutri-
tion.
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