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Abstract
Background: The stage of youth is critical for human development in several ways. On the one hand, it can lead people towards the 
adoption of a healthy lifestyle during adulthood based on these earlier practices. On the other hand, it can comprise the development of 
healthy living practices later on in live, an outcome which is often caused by the youth adopting a risky lifestyle early on.
Objectives: The primary objective of this study was to determine the effectiveness of implementing an educational intervention program 
based on the BASNEF Model (a simplified approach to understanding behavior), designed to cultivate self-administered lifestyle control 
skills in youths.
Materials and Methods: This was a quasi-experimental intervention study, implemented during 2010 - 2011. A total of 288 randomly 
selected high-school students between the ages of 15 and 17 participated in this study. These students were later divided into experimental 
and control groups. Subjects completed a BASNEF questionnaire at the baseline (pre-test), one month later (post-test) and three months 
after the educational intervention (follow-up). Four educational sessions were held, each of a 120 - 150 minute duration. After the data had 
been collected, the ANOVA test was used to compare trends in changes. The Pearson correlation coefficient was then used to analyze the 
correlation between components of the BASNEF model. Finally, regression analysis was used to determine the predictive power of the 
study.
Results: Results from the intervention study reveal that the beliefs and attitudes about nutrition of the intervention group, calculated in 
terms of scores, improved significantly for both male and female subjects (P < 0.001) as compared to the control group. The mean BASNEF 
scores for improvements in beliefs among girls and boys were 79.2% and 70.1%, respectively and for attitudes, 61.2% and 59.4%. The increase 
was significantly higher in the intervention group (P < 0.001). Furthermore, participation in physical activity was more frequent among 
members of the intervention group than among those in the control group (P < 0.001).
Conclusions: The BASNEF model could be effective in encouraging the adoption of nutritious eating habits and more active lifestyles at an 
early age in order to foster long-term health and well-being.
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1. Background
Youth is a period of development leading to biological, 

physiological, mental and social maturation. It is during 
youth when risky behaviors are often adopted, which 
could have an adverse effect on an individual's health in 
adult life. Some researchers have suggested that there is 
little or no connection between the socio-economic sta-
tus and health of teenagers, whereas others have argued 
that there is a strong correlation between these factors 
(1). It is clear, however, that some social inequalities do 
cause differences in the way teenagers perceive their own 
health, as well as whether or not they are overweight or 

obese; differences here are also determined by gender (2). 
Young adults clearly have special nutritional needs as a 
result of rapid growth, and with the onset of puberty, ad-
ditional physical changes affect the maturation process, 
and consequently the development of a healthy (or pos-
sibly unhealthy) lifestyle (3-5).

The term “lifestyle” refers to a unique style of living 
which reflects the particular value system of a person 
or group. How one chooses to spend his or her free time 
is considered to be a part of one’s lifestyle; the existing 
spare time could be spent in a variety of ways, including 
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watching television, reading books, or even consuming a 
great deal of food. In contrast with spending spare time 
on sedentary activities or other activities with perceived 
negative consequences (such as overeating), some youth 
may participate in sports, exercise (e.g. yoga or fitness 
classes), or even take walks simply in order to keep mov-
ing. While one young adult may relieve stress or ten-
sion in an unhealthy way, such as by eating voraciously, 
someone else might choose to engage in physical activity, 
counseling or meditation instead. It should be noted that 
healthy behavior tends to develop during the teenage 
years based on the kind of lifestyle that is adopted, and if 
unhealthy behavior becomes a habit, the delayed adverse 
effects may emerge in the form of more serious health 
problems later on in life. For example, unhealthy lifestyle 
in adolescence have been associated with frequent illness 
in adulthood (6).

Since one of the goals of education can be behavioral 
change, the understanding of behavior afforded by vari-
ous behavioral change theories provides insight into the 
formulation of effective teaching methods for this pur-
pose (7, 8). Educational intervention is a program based 
on a specific set of predetermined conditions established 
through the analysis of various models. For instance, the 
BASNEF (Belief, Attitude, Subjective Norm, and Enabling 
Factors) model can be used to design health education 
programs based on an adequate understanding of the 
relevant community. The effective implementation of 
this model can lead to changing attitudes about nutri-
tional patterns and physical activity. For instance, educa-
tional intervention based on the BASNEF model can pos-
sibly help to cultivate lifestyle management strategies 
that allow individuals to monitor their intake of food 
and physical exercise (9-11). Therefore, it has been recom-
mended that effective educational intervention about 
nutrition for youth should have a behavioral focus that 
will utilize a strong theoretical framework, minimize 
the targeted risk factors, lead to constructive changes in 
the environment, provide adequate guidance about the 
consumption of food, and include strategies that are de-
velopmentally and culturally appropriate (8, 10). In gen-
eral, nutrition education is an important component in 
health promotion programs, broadly defined as ‘any set 
of learning experiences designed to facilitate voluntary 
adoption of eating and other nutrition related behavior 
conducive to health and well-being’ (11-13). High schools 
can be an effective medium to influence the health of the 
youth via the implementation of educational interven-
tion programs that focus on nutrition. This is because the 
school system provides an opportunity for high levels 
of contact with the relevant subjects, as well as both for-
mal and informal learning environments that allow for 
various teaching methods to be easily implemented (14). 
According to Perez-Rodrigo and Aranceta (15), a compre-
hensive and sequential school-based nutrition education 
program should promote the development of appropri-
ate intentions and self-administered behavior as prereq-

uisites for adopting life-long healthy nutrition-related 
behaviors (15, 16).

The high rates of malnutrition in some communities, 
and the increasing overnutrition in both urban and ru-
ral areas in Iran, justify the need to provide educational 
intervention about health and nutrition for children and 
youths (15). However, present efforts, such as the School 
Health Program and the School Milk Program do not pro-
mote the development of intentional self-administered 
behavior that is integral to making permanent health 
and nutrition-related behavioral changes. It is generally 
accepted that nutrition education facilitates the preven-
tion and control of excess weight and obesity and their 
associated consequences (17, 18). Furthermore, youths 
with higher levels of physical activity have decreased 
levels of cardiovascular disease risk factors (19) and are 
more likely to be successful in controlling their weight 
(20). Due to the considerable increase in excess weight 
and obesity among adolescents worldwide (21, 22), it has 
become necessary to urgently develop and put in place 
effective nutrition education and physical activity pro-
grams to control weight before it becomes a life-long 
problem.

The BASNEF model is believed to be one of the best mod-
els to use when attempting to resolve educational prob-
lems regarding nutritional patterns and regular physical 
activity (23). The model is a simplified approach to under-
standing behavior based on the PRECEDE model and the 
Value Expectancy theory.

2. Objectives
The primary aim of this study is to determine the effec-

tiveness of educational intervention designed to pro-
mote self-administered control of healthy eating habits 
and regular physical activity in Iranian youths, based 
on the BASNEF model (24). The ultimate objective of this 
study is to predict behavior based on an understanding 
of the intentions of youth after such educational inter-
vention. 

3. Materials and Methods
This study was conducted in three separate phases: I, II 

and III. Phase I and II consisted of cross-sectional studies, 
and an interventional study was conducted in Phase III. 
The target population was boys and girls in Iran, and the 
study population consisted of boys and girls in Isfahan 
(Total number in the pool: 12,500). In order to begin fram-
ing the sample, a list of schools for girls and schools for 
boys in each district of Isfahan was reviewed. The sample 
unit consisted of boys and girls in this school district 
between the ages of 15 - 17. The schools were selected us-
ing the Fisher-Yates random number table. Isfahan is 
geographically divided into five districts, numbered se-
quentially according to the Ministry of Education. The 
number of high-schools selected from each district was 
proportional to the size of that district. Since schools in 
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Iran are segregated by gender, in each district, propor-
tional random sampling was employed at both types of 
schools. Simple random sampling was used in each dis-
trict for Phases I and II, and using these samples, an in-
terventional study was conducted for Phase III. Subjects 
were selected from four schools at the senior high-school 
level via the use of the multistage cluster random sam-
pling method. One school from each gender was chosen 
from which to select the experimental group’s subjects, 
and another two schools served as the pool from which 
the control group was selected. Phase III involved the ex-
perimental pre-test, post-test and follow-up intervention 
study, and the participants were randomly selected stu-
dents divided into two groups (288 students in both the 
experimental and the control group) (Figure 1).

The study was conducted after receiving written permis-
sion from the deputy research officer of the  Isfahan uni-
versity of medical sciences and other officials from the de-
partment of education. Approval was also required from

Intervention stady
(Phase III)

Control groupIntervention group

Baseline measurements parameters:
Anthropometric

Social demographic
P.A questionnaire (BASNFF)

Nutritional pattern questionnaire (BASNFF)

Education session Non-education session

Post-test intervention

Follow up intervention

Figure 1. Intervention Flow Chart

the school districts with the code number p12/6/3519/9. The 
study was conducted in the public high-schools of Isfahan 
in 2010 - 2011. All students had signed the written consent 
form, and the study was officially approved by the Research 
Council and Ethical Committee of the Isfahan University of 
Medical Sciences. The inclusion criteria were as follows: (1) 
subjects must have had an inclination to be involved in the 
study; (2) they should not have been on a particular diet or 
taking any medication; (3) they should not have had any 
physical disease that was included in the list provided on 
the demographic questionnaire. The exclusion criteria 
included a general unwillingness to participate in the re-
search, and absence from the academic sessions. 

3.1. Sample Size
In order to calculate the sample size, the following equa-

tion was used, comparing the mean of the two groups.

(1) n = 2×
��

Z1−α2 +Z1−β
�
× σ∆
�2

n = sample size.
α = type I error, usually 0.05 - 1.96.
β = type II error, usually 0.20 - 0.841.
σ = standard deviation pool.
Δ = the smallest difference of interest between the two 

groups.
N = 72.
The sample size was then increased by 4 times to reflect 

the gender separation N = 72 × 4 = 288, (boys and girls) as 
well as the studied scenarios (experimental and control 
group).

3.2. Methodology
The nutrition education involved implementing re-

quirements for the student to make self-administered 
dietary changes both at school and at home. Nutritional 
concepts were taught to the students using hands-on ac-
tivities, video presentations, exhibitions, and messages 
and other displays posted on school bulletin boards. 
During educational sessions, teaching methods such as 
group discussion and dialogue sessions were used. Pam-
phlets, CDs and Slides, designed based on the BASNEF 
model, were dispensed to the students.

Each educational session lasted between 120 - 150 min-
utes, and the venue was the same conference hall. In terms 
of educational content, students were taught about the 
prevalence of increased weight and obesity, the growing 
morbidity rate from obesity, the importance of self-admin-
istered healthy eating habits, the benefits of regular physi-
cal activity, the effects of sleep duration, the role of family 
in helping the students, and some dietary recommenda-
tions such as the inclusion of more low glycemic foods.

The questionnaire was designed using the Likert scale 
as the scoring method. Answers were based on a version 
of the 5-point Likert scale (certainly agree = 5, agree = 4, 
no idea = 3, disagree = 2, and certainly disagree = 1). The 
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questionnaire was comprised of statements based on the 
BASNEF model, addressing issues of belief, attitude, sub-
jective norms, enabling factors, and other concerns about 
healthy eating, physical activity, and the general process 
of self-administration. The students recorded their eating 
habits and physical activity in a diary, and returned it to 
the researcher at baseline, post-test, and follow up phases. 
To ensure the clarity of the questionnaires, a pilot study 
was performed using coherence and consistency tests on 
30 students who were not included in the survey. The ques-
tionnaire was modified based on feedback derived from 
the students. The validity of the content was established 
by three experts who were either academic staff or health 
educators. Finally, the questionnaire was assessed by an 
expert panel. Finally, the reliability of the questionnaire 
was determined by Cronbach’s alpha; the questionnaire 
scored within the acceptable range of 0.78 to 0.85.

In Phase III, the educational programs employed in the 
study were assessed using the BASNEF model. A repeated 
measures ANOVA test was used to identify any trends in 
the changes from baseline to post-intervention stages, as 
well as the final follow-up. A Pearson correlation analysis 
was employed to determine the correlation between the 
various components of the BASNEF model. Finally, re-
gression analysis was performed to assess the predictive 
power of the model. The average values were presented 
as mean ± standard deviation (SD). The software SPSS (Ver-
sion 18; SPSS Inc., Chicago IL) was utilized for all of the sta-
tistical analyses.

4. Results
The mean age of the 288 students who participated in 

the study was 16.2 ± 1.1 years, and ranged from 15 to 17 
years. Table 1 shows the general characteristics of Isfahani 
adolescents in terms of the mean and standard deviation 
of age, weight, height and Body Mass Index BMI. In Phase 
III of this study, the level of education of the 288 subjects 
was assessed (224 of normal weight, 38 overweight and 
17 obese), as shown in Table 2. In this phase, when ana-
lyzed by gender, the majority of males and females were 
of normal weight (76.6%, 79.1%). However, these numbers 
also show that a higher prevalence of excess weight and 
obesity was observed among boys rather than girls.

 Table 3 illustrates the characteristics of the partici-
pants’ parents. College level education was obtained by 
30.5% of fathers and 25% of mothers in the experimental 
group. Going further, 50.7% and 54.2% had diplomas, and 
15.3% and 10.4% had attended high-school and guidance 
school, while 3.5% and 10.4% had attended just primary 
school. Of the total number of parents considered, 66.7% 
of the mothers were housewives, 22.2% were government 
employees and 11.1% worked in the private sector.

 Table 4 shows that scores for all relevant variables of the 
BASNEF model with regard to healthy eating increased 
post-test (after one month of educational intervention) 
and again after three months when compared to the 
baseline. However, there were no significant changes in 

the control group in terms of belief, attitude, subjective 
norms, enabling factors and intentional behavior during 
this period. Table 5 shows the same pattern pertaining 
to physical activity. In addition, the results indicate that 
intention and self-administrated physical activity also 
increased significantly in the intervention group while 
there was no significant change in the control group. The 
intervention was more successful in changing behavior 
in students with educated parents compared to those 
whose parents were uneducated. There were no other 
significant associations among other demographic vari-
ables and the constructs of the BASNEF model.

The results do, however, indicate the existence of relation-
ships between other components of the BASNEF model. 
For example, there was a significant positive correlation 
between attitude and subjective norms (r = 0.48, P < 0.001) 
and intention for controlling healthy eating (r = 0.42, P < 
0.001) (Table 6). This pattern was the same regarding the 
correlation of subjective norms with intention for control-
ling healthy eating (r = 0.65, P < 0.001), enabling factors (r = 
0.53, P < 0.001) and self-administration (r = 0.62, P < 0.001). 
There were strong positive correlations among intention, 
enabling factors (r = 0.78, P < 0.001) and self-administration 
(r = 0.86, P < 0.001), as well as between enabling factors and 
self-administration alone (r = 0.82, p < 0.001). However, 
there was no significant correlation among attitude, en-
abling factors and self-administration (r = 0.08 and 0.066 
respectively, P > 0.05). In the regression model (Table 7), the 
subjective norms score significantly increased intention for 
self-administering (B = 0.56, P = 0.001), but attitude scores 
did not significantly contribute to the model (B = 0.08, P = 
0.321). This model explained 61% of the variances in inten-
tion for self-administration (R2 = 0.616). Both intention for 
self-administration (B = 0.57, P = 0.001) and enabling factors 
(B = 0.49, P = 0.001) significantly contributed to the model 
estimating self-administered behavior (R2 = 0.688).

Table 1. General Characteristics of Youths with Mean and Stan-
dard Deviation of Age, Weight, Height and BMIa

Variables Boys Girls
Age, y 14.0 ± 2.1 15.4 ± 1.1
Weight, kg 51.8 ± 15.7 51.8 ± 10.5
Height, cm 160.1 ± 14.0 158.0 ± 8.0
BMI, kg/m2 20.3 ± 3.5 20.88 ± 3.3
Abbreviation: BMI, body mass index.
aN = 14.

Table 2. Distribution of Normal, Underweight, Overweight and 
Obese Youthsa,b

Diagnosis Boys Girls Total
Underweight 4 (2.9) 5 (3.8) 9 (3.3)
Normal 110 (76.6) 114 (79.1) 224 (77.9)
Overweight 21 (14.6) 17 (11.6) 38 (13.2)
Obesity 9 (5.9) 8 (5.5) 17 (5.6)
Total 144 (100) 144 (100) 288 (100)
Abbreviation: BMI, body mass index.
aData are presented as No. (%).
bSignificantly different from boys (P < 0.050).
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Table 3. Socio-Demographic Parameters of Subjects as Determined by Education Level and Employment of Fathers and Mothers in 
Experimental and Control Groupsa

Classification Experimental Control P Values
Father’s education level .121

Primary school 5 (3.5) 7 (4.9)
Guidance/High school 22 (15.3) 20 (13.9)
Diploma 73 (50.7) 77 (53.4)
College education 44 (30.5) 40 (27.8)

Mother’s education level .331
Primary school 15 (10.4) 15 (10.4)
Guidance/High school 15 (10.4) 19 (13.2)
Diploma 78 (54.2) 76 (52.8)
College education 36 (25) 34 (23.6)

Father’s employment status .950
Self-employed 80 (55.6) 65 (45.3)
Government employee 42 (29.2) 60 (41.7)
Unemployed 6 (4) 7 (4.8)
Other 16 (11.2) 12 (8.2)

Mother’s employment status .553
Housewife 96 (66.7) 107 (74.3)
Government employee 32 (22.2) 22 (15.3)
Other 16 (11.1) 15 (10.4)

aData are presented as No. (%) and n = 144.

Table 4. Mean and Standard Deviation of BASNEF Model Healthy Eating in Adolescents Pre-Test, Post-Test and Follow-Upa

Groups Pre-test Post-test Follow-up P-Value
Boy Girl Boy Girl Boy Girl

Belief
E 30.22 ± 2.5 23.43 ± 3.5 70.14 ± 13.1 79.16 ± 15.22 68.09 ± 14.3 72.58 ± 16.4 < 0.001
C 28.35 ± 1.2 29.42 ± 2.5 55.19 ± 12.8 58.09 ± 16.25 50.5 ± 14.8 52.6 ± 16.7 0.062

Attitude to evaluate behavior
E 50.54 ± 14.79 50.66 ± 12.89 69.26 ± 15.7 68.15 ± 17.05 72.43 ± 10.4 75.36 ± 8.88 0.010
C 51.24 ± 10.56 56.36 ± 12.3 55.31 ± 12.3 54.28 ± 11.2 60.42 ± 12.5 63.59 ± 13.62 0.051

Attitude to behavior
E 49.5 ± 10.4 52.48 ± 12.05 59.43 ± 12.42 61.47 ± 15.30 64.29 ± 14.22 68.54 ± 15.56 < 0.001
C 48.39 ± 12.1 53.58 ± 16.27 54.28 ± 14.5 59.26 ± 17.14 60.22 ± 13.20 63.41 ± 16.25 0.070

Normative belief
E 63.21 ± 12.25 66.51 ± 15.52 78.32 ± 14.31 77.11 ± 12.21 78.35 ± 18.25 79.47 ± 12.66 < 0.001
C 55.34 ± 10.8 57.33 ± 21.48 65.82 ± 16.04 65.78 ± 18.20 66.41 ± 11.25 68.22 ± 13.29 0.090

Subjective Norm
E 51.30 ± 20.73 56.82 ± 21.1 63.23 ± 11.1 70.3 ± 10.8 69.4 ± 9.9 72.5 ± 4.5 < 0.001
C 51.50 ± 24.32 58.30 ± 15.1 52.21 ± 15.04 53.10 ± 8.2 51.5 ± 7.5 52.12 ± 5.3 0.671

Enabling factors
E 50.31 ± 13.50 51.28 ± 15.18 78.31 ± 13.51 77.11 ± 12.3 66.33 ± 15.31 68.27 ± 14.30 < 0.001
C 45.02 ± 10.21 54.17 ± 18.72 49.52 ± 14.25 47.39 ± 13.42 43.11 ± 16.40 38.32 ± 15.17 0.050

Intentional behavior
E 61.18 ± 11.20 62.11 ± 17.81 76.15 ± 18.22 72.15 ± 15.17 73.66 ± 14.21 75.62 ± 15.21 0.008
C 52.28 ± 10.20 54.78 ± 20.10 55.18 ± 17.5 60.76 ± 16.40 61.16 ± 10.18 62.18 ± 12.21 0.060

Self-administration
E 47.52 ± 12.30 48.40 ± 16.20 58.40 ± 11.32 68.52 ± 10.40 65.43 ± 14.52 67.37 ± 1.12 0.008
C 48.28 ± 11.50 48.29 ± 11.60 48.38 ± 12.40 48.32 ± 12.50 47.27 ± 10.27 48.11 ± 10.51 0.110

aRepeated Measure ANOVA.
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Table 5. Mean and Standard Deviation of BASNEF Model (Physical Activity) in Adolescents Post-Test and Follow-Up

Groups Boys Girls

Pre-test Post-test Follow-up P-Value a Pre-test Post-test Follow-up P-Valuea

Belief

E 43.5 ± 5.1 53.40 ± 22.7 71.2 ± 22.2 < 0.003 29.2 ± 4.5 34.33 ± 20.95 52.4 ± 22.5 < 0.001

C 38.2 ± 6.3 38.40 ± 21.4 41.1 ± 22.8 > 0.12 31.3 ± 2.06 38.37 ± 18.35 40.5 ± 21.2 0.540

Attitude to evaluate 
behavior

E 62.7 ± 8.4 77.32 ± 11.88 81.35 ± 13.90 < 0.005 48.4 ± 4.5 64.19±18.32 78.47±12.55 < 0.001

C 63.8 ± 6.5 69.58 ± 13.04 69.02 ± 14.51 > 0.80 49.6 ± 3.4 69.60±16.66 70.87±16.21 0.650

Attitude to behavior

E 64.5 ± 2.4 84.7 ± 10.55 86.75 ± 8.88 < 0.004 50.3 ± 3.3 78.81 ± 13.77 84.28 ± 10.85 < 0.001

C 65.6 ± 2.3 77.05 ± 10.44 78.10 ± 11.64 > 0.06 49.7 ± 3.4 71.81 ± 13.46 78.44 ± 14.41 0.151

Intention

E 57.4 ± 3.2 62.28 ± 21.2 72.22 ± 14.98 < 0.001 45.6 ± 2.5 53.6 ± 24.73 68.68 ± 17.88 < 0.001

C 54.6 ± 3.1 58.24 ± 16.08 60.13 ± 18.40 > 0.63 46.4 ± 2.1 51.51 ± 34.38 52.56 ± 22.21 0.404

Normative belief

E 49.6 ± 6.1 64.24 ± 12.46 68.25 ± 14.18 < 0.05 46.01 ± 8.2 57.62 ± 21.16 66.59 ± 17.43 < 0.001

C 45.3 ± 5.8 50.57 ± 14.34 52.38 ± 15.43 > 0.55 48.1 ± 7.6 53.43 ± 25.19 53.13 ± 18.2 0.121

Enabling factors

E 49.25 ± 1.4 74.85 ± 20.35 84.82 ± 12.22 < 0.005 42.3 ± 1.8 43.76 ± 19.81 76.91 ± 23.17 0.005

C 26.2 ± 1.2 27.59±17.80 32.45 ± 17.47 > 0.09 24.1 ± 1.7 24.93 ± 19.33 34.31 ± 21.15 0.590

Self-administration 

E 64.4 ± 6.1 71.24± 12.46 74.25 ± 14.18 < 0.04 46.1 ± 8.2 57.62 ± 21.16 72.59 ± 17.43 < 0.001

C 65.3 ± 5.8 70.57± 14.34 70.38 ± 15.43 >0 .33 48.1 ± 7.6 58.43 ± 25.19 53.13 ± 18.1 0.121
aRepeated Measure ANOVA.

Table 6. Relationships Among Components of the BASNEF Model

Constructs of BASNEF Attitude Subjective Norm Intention Enabling Factors

Attitude 1 NA NA NA

Subjective norm 0.481 1 NA NA

Intention 0.426 0.654 1 NA

Enabling factors 0.08 0.534 0.782 1

Self-administration 0.066 0.621 0.866 0.824
Abbreviation: NA, not available.

Table 7. Regression Analyses of BASNEF Model Constructs

Independent variable Β Standard P Value R2

Attitude a .089 .321 0.616

Subjective normsa .560 .001 NA

Intention for self-administrationb .574 .001 0.688

Enabling factorsb .495 .001 NA
Abbreviation: NA, not available.
aDependent Variable: Intention for self-administer.
bDependent Variable: Behavior for self- administering behavior.
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5. Discussion
This intervention study aimed at assessing whether or 

not the BASNEF model could be an accurate predictor 
of the success of lifestyle self-administering behavior in 
youth. The results of this study indicate that educational 
intervention based on the BASNEF model improves stu-
dents’ self-administration abilities. Clearly, the behavior-
al intention for healthy eating in the experimental group 
improved significantly after intervention. This might be 
due the effect of the intervention program on the stu-
dents’ subjective norms and enabling factors. Previous 
studies support the notion that enabling factors could 
have an impact on attitude changes (25-27). In these stud-
ies, the scores of the enabling factors, which were among 
the main components of the BASNEF educational model, 
significantly improved after intervention in the experi-
mental group. Some earlier studies in health education 
measured subjective norms before intervention in order 
to determine the influence of the target group’s subjec-
tive norms on designing educational action without 
evaluating the level of effectiveness after intervention 
(27, 28). However, in this study, subjective norms involved 
physical activity after the intervention, in order to deter-
mine the importance of subjects’ behavior in developing 
healthy eating habits and engaging in regular physical 
activity.

Furthermore, the outcomes from this study are in 
agreement with several other studies carried out on simi-
lar variables (26-31). When looking at the work done by 
Lee and Bae (26), Rhodes et al. (32) and Downs and Haus-
enblas (33), a significant correlation was found between 
self-administered behavior, intentions for healthy eat-
ing and regular physical activity, control, and enabling 
factors. The correlations observed between attitude, 
intention and subjective norms indicate the effective-
ness of the BASNEF model in controlling and preventing 
increases in weight. Furthermore, the significant correla-
tion between all constructs of the BASNEF model, except 
for attitude, enabling factors, and self-administration, is 
also consistent with the findings from other studies (25, 
27, 34). As a result, the use of an educational intervention-
based model to enhance self-administered healthy eating 
and regular physical activity has its obvious merits, even 
though more time is required to assess the comprehen-
sive impacts of the educational intervention on weight 
increases or decreases over time. As a result, focusing 
only on immediate changes in healthy eating behavior 
and regular physical activity might be considered as a 
limitation.

It was observed that the behavioral intention for healthy 
eating in the experimental group improved significantly 
after intervention. The changes observed may be attrib-
utable to the intervention program according, to the 
subjects’ subjective norms and enabling factors. Previous 
studies support the possibility of enabling factors affect-
ing attitude changes (23, 27). In the mentioned studies, 

the scores of enabling factors, which were among the 
main components of the BASNEF educational model, im-
proved significantly after intervention in the experimen-
tal group. It could be concluded that these factors pro-
vide relevant information and lead to self-administered 
healthy eating. In contrast, in the present study, these fac-
tors were not different in the control group, and conse-
quently, the subjects’ attitudes and intentions for healthy 
eating did not change. The use of enabling factors im-
proved some preventative behaviors in the experimental 
group, as similarly mentioned in another study (29, 31). 
In our study, the subjective norms involved physical ac-
tivity after the intervention to determine the significance 
of subjects’ behavior in administering healthy eating and 
regular physical activity. This is one of the most impor-
tant strengths of this study. However, some health edu-
cation studies measured subjective norms before inter-
vention to determine the influence of the target group’s 
subjective norms on designing educational action with-
out evaluating the level of effectiveness after interven-
tion (28-30). There is agreement between the findings of 
this study and numerous studies conducted on similar 
factors (26, 32, 33). In accordance with the work of others 
(Lee and Bae 2001; Symons Downs and Hausenblas 2003; 
Rhodes et al. 2006), a significant correlation was found 
between performance behavior and intention for healthy 
eating and regular physical activity control and enabling 
factors (25, 31, 35).

Some researchers have also highlighted that other edu-
cational models such as PERECEDE or health belief mod-
els have important roles in increasing the beliefs, attitude 
and behavior of target groups related to health (36, 37). 
Furthermore, several other studies have also indicated 
that applying different models might be more beneficial 
than relying on the BASNEF model (36, 38). For instance, 
nutrition education  the nutrition education increase 
the score of knowledge in diabetic patients; however, 
choosing an appropriate educational model (e.g. health 
belief model) helped to increase the score of behavior 
and also changed the metabolic factors that contribute 
to the development of diabetes (38). Health education in-
tervention is reported to provide an additional 15% - 30% 
improvement over and above the effects of medication 
alone for a given medical condition (39). As such, health 
education develops the individual’s capacity for self-
management and saves on health-care costs as a whole 
(38). A study conducted by Ruzita and Ismail (2007) simi-
larly showed that knowledge about nutrition among 
school children in Malaysia can be improved by means of 
nutrition education programs (40).

Utilizing the BASNEF model was quite successful and 
this should be considered when evaluating the implica-
tions of the results (41). This study showed that girls had 
a better attitude and were more successful regarding 
self-administered healthy eating behavior. The girls had 
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better attitude regarding eating behavior but, the boys 
had better attitude regarding physical activity. This could 
possibly be the result of the higher levels of health con-
sciousness in girls, as indicated by Cutler et al. (42).

This study is a confirmation of the usefulness of the 
BASNEF model as a powerful tool for developing edu-
cational intervention and self-administering behavior. 
Therefore, the planning and application of educational 
programs such as that used in this study on similar and 
broader scales is recommended. However, to successfully 
promote a healthy lifestyle in youth that will ensure the 
effective control of weight, a broad range of factors con-
nected with eating behaviors and physical activity need 
to be considered. Efforts to promote healthy eating hab-
its and regular physical activities among youth must en-
gage all segments of the society, such as the government 
as well as non-government agencies, health profession-
als, the food industry, the media, school authorities and 
parents.

5.1. Limitations
There have been some limitations with the study start-

ing from its inception. For instance, the use of three-day 
food and physical activity records recorded by the adoles-
cents depended on the honesty and consistent coopera-
tion of the participants. Therefore, further research with 
both widened and specific scopes on adolescent obesity 
is recommended. Furthermore, the limitation of time 
has constrained the duration of assessment, especially 
during holiday seasons and examination time. Finally, 
our data suggests that overweight and obese adolescents 
were at alarmingly high rates in comparison to the glob-
al rates as reported by WHO. Therefore, further studies 
should explore risk factors among adolescents that may 
determine different dietary patterns and inclinations to-
ward physical inactivity. It would ultimately help to pre-
vent Iranian youths from gaining even more weight.

5.2. Strengths of Study
The findings of this study have shown that nutrition 

education programs based on the BASNEF model can 
positively influence students’ nutritional and physical 
behaviors, and this is due to having different structures 
in place, such as enabling factors. Our hypothesis was 
confirmed, since the education model of BASNEF has 
been shown to improve the healthy lifestyles of students. 
The constructs of the BASNEF model help to improve self-
administration among youths, which will help them to 
continuously maintain healthy weight levels well into 
adulthood.
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