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Aims Inappropriate dietary habits, particularly the growing tendency to consume fast food, 
pose significant health challenges in modern society, especially among adolescents. This study 
aimed to evaluate the effectiveness of a health education program based on the theory of 
planned behavior in reducing fast food consumption among female high school students.
Materials & Methods In this study, the sample size was determined to be 38 individuals 
per group (95% CI and 90% power), but 50 individuals were included to increase accuracy. 
Thus, cluster random sampling divided 100 students from District 4 of Tehran into control 
and intervention groups. Data were collected via a valid questionnaire assessed by five health 
education professors, covering demographic information, knowledge, and theory of planned 
behavior constructs. The intervention group participated in three 50-minute educational 
sessions, which included lectures, Q&A discussions, and the distribution of brochures and books. 
The data were analyzed using SPSS-22, employing statistical tests, such as Kolmogorov-Smirnov, 
Mann-Whitney U, Chi-square, and independent t-tests.
Findings Following the educational intervention, the mean scores for attitude (p=0.002), 
subjective norms (p=0.005), and perceived behavioral control (p=0.005) were significantly 
higher in the intervention group compared to the control group. However, no significant changes 
were observed in knowledge (p=0.936), behavioral intention (p=0.393), and behavior (p=0.721) 
related to reducing fast food consumption.
Conclusion The educational program based on the theory of planned behavior is effective in 
improving attitudes, subjective norms, and perceived behavioral control.
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Introduction 
Nutrition plays a crucial role in the growth and 
enhancement of physical and mental health, 
particularly during adolescence. This sensitive and 
vital period has unique nutritional needs, and 
neglecting these needs can lead to chronic disorders 
and diseases, including stunted growth, malnutrition, 
obesity, diabetes, hypertension, and cardiovascular 
diseases [1]. Studies indicate that 70% of overweight 
adolescents are likely to become obese in adulthood 
[2], and Iranian society is expected to face an obesity 
epidemic in the coming decades [3, 4]. Adolescent girls 
require special attention due to the physiological 
changes associated with puberty, menstruation, and 
increased nutritional needs. They are more 
susceptible to iron deficiency anemia and 
malnutrition. Given that today’s adolescent girls are 
tomorrow’s mothers and the educators of future 
generations, they have a unique need for nutritional 
education [3]. 
In recent years, with changing lifestyles, the 
consumption of fast food among teenagers and young 
adults has increased significantly [5, 6]. These foods, 
which include items such as sandwiches, 
hamburgers, sausages, cold cuts, pizza, fried foods, 
and snacks, are often high in calories, trans fats, 
additives, and flavorings [7, 8]. Globally, about a 
quarter of the U.S. population uses fast-food 
restaurant services. In Iran, households spent 2% of 
their total expenses on fast food by the end of 2015 
[9]. Unhealthy nutrition accounts for 35% of cancer-
related deaths, underscoring the importance of 
correcting dietary patterns during childhood and 
adolescence [3]. 
Given the importance of students in the future of the 
country, as well as the cost-effectiveness and efficacy 
of health and nutrition education programs in 
schools, and considering that many eating habits and 
preferences of children and adolescents are formed 
in school and influenced by their classmates, 
appropriate educational interventions are necessary 
to reduce the consumption of fast foods [10]. Research 
demonstrates that nutrition education in schools 
significantly improves students’ knowledge and 
behavior [11]. For instance, nutrition education 
programs for female middle school students in 
Torbate-Heydariyeh and Birjand have shown 
positive effects on students’ nutritional knowledge 
and behavior [4, 10]. 
Health education models and theories provide a 
framework for understanding health behaviors and 
designing effective interventions. The theory of 
planned behavior (TPB) has been widely used to 
study attitudes and beliefs related to food choices [10, 

12, 13]. This theory includes four key constructs, 
including behavioral intention, attitude, subjective 
norms, and perceived behavioral control. Behavioral 
intention reflects an individual’s willingness to 
consume fast food. Attitude refers to the individual’s 

positive or negative evaluation of the behavior. 
Subjective norms encompass perceived social 
pressures, while perceived behavioral control 
indicates the perceived ease or difficulty of 
performing the behavior [14]. The reason for choosing 
this theory compared to other psychological theories 
such as the health belief model (HBM), social 
cognitive theory (SCT), and transtheoretical model 
(TTM) is that the TPB, in addition to individual 
factors, pays special attention to social factors that 
play a key role in shaping behavior. The most 
important parameter of this theory, namely 
behavioral intention, influences the individual’s 
motivation to change behavior, which the 
aforementioned theories are not able to measure 
simultaneously [15-17]. 
However, the application of the TPB in the context of 
fast food consumption among female high school 
students in Iran has been poorly studied. This study 
addressed this gap by targeting a specific 
demographic at high risk for poor dietary habits and 
related health issues. By focusing on adolescent girls, 
this study provides novel insights into how 
educational interventions based on the TPB affect 
fast food consumption, contributing to improved 
health outcomes for this vulnerable group. 
In light of the increasing tendency of adolescents and 
young adults to consume fast food and its adverse 
health consequences, this study aimed to investigate 
the effect of an educational program based on the 
TPB on reducing fast food consumption among 
female high school students. 

 
Materials and Methods 
This intervention study employed a pre-and post-
intervention design and included 100 female high 
school students from two schools under the 
jurisdiction of the District 4 education authority in 
Tehran in the year 2024. One school was designated 
as the control group (50 students), and the other as 
the intervention group (50 students). From each 
school, three classes (one from each grade) were 
randomly selected. Based on the study’s objectives 
and similar research [9], a 95% confidence interval 
and 90% power were assumed to determine the 
sample size. If the change in the behavioral intention 
score from one person to another is around three 
points and its standard deviation is 0.3, then the 
sample size using Formula 1 was determined to be 38 
individuals per group. Ultimately, 50 individuals per 
group were included in the study to increase 
accuracy. 
 

1)                n =  �z1 −
α
2

+ z1 − β�
2

[σ12

+ σ22] / (µ1 − µ2)2 
 
Inclusion and exclusion criteria 
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The study included students who were physically and 
mentally healthy and willing to participate. Exclusion 
criteria consisted of unwillingness to continue 
participating in the educational sessions or illness 
during the study period. 
Data collection tool 
The data collection tool in this study was a 
questionnaire whose validity and reliability had been 
assessed by relevant specialists. To ensure the face 
and content validity of the questionnaire, the 
adjusted scale was presented to five health education 
professors and two indices, the content validity ratio 
(CVR) and the content validity index (CVI), were 
calculated [9]. The overall validity of the questionnaire 
was 0.84. The questionnaire included demographic 
information, awareness assessment, and various 
dimensions of the TPB. The reliability of the 
questionnaire, based on Cronbach’s alpha test, was 
0.87. Additionally, the reliability of each construct, 
based on Cronbach’s alpha test, was 0.85 for 
knowledge, 0.74 for attitude, 0.84 for subjective 
norms, 0.70 for perceived behavioral control, 0.91 for 
behavioral intention, and 0.74 for behavior. 
The questionnaire included 72 questions; eight 
questions on demographic characteristics, 18 
questions assessing knowledge using a three-option 
scale (correct, don’t know, incorrect), nine questions 
on attitude, nine questions on subjective norms, six 
questions on perceived behavioral control, seven 
questions on behavioral intention, and 15 questions 
on fast food consumption.  
The constructs of the TPB were measured using a 
five-point Likert scale (strongly disagree, disagree, 
neutral, agree, and strongly agree). 
Educational intervention 
Before the educational intervention, the 
aforementioned questionnaire was distributed 
among the students in both the test and control 
groups. The education was based on the TPB and 
consisted of three fifty-minute training sessions for 
the students in the test group. Each session began 
with a five-minute question-and-answer segment, 
followed by a thirty-minute lecture and slide 
presentation on the definition of fast food, its harms 

and disadvantages, and its ingredients and 
components. The sessions concluded with a fifteen-
minute question-and-answer segment. To 
supplement the education, the project executor 
prepared and distributed brochures on fast food 
consumption and its side effects among the 
participants. The source used for education and the 
preparation of educational materials, such as 
brochures and posters, was Dr. Mohammad Daryaei’s 
book, “Fast Foods (Toxic Foods) and Unpleasant 
Beverages,” a specialist in biological sciences and 
medicinal plants [18]. After providing the necessary 
education and concluding the classes, the 
questionnaire was redistributed and completed by 
the students in both the test and control groups. 
Data analysis 
Finally, the collected data were analyzed using SPSS 
22 software. Descriptive statistics, including absolute 
and relative frequency, mean, standard deviation, 
and range, as well as analytical statistics, including 
the Kolmogorov-Smirnov test to check for normal 
data distribution, the independent t-test (Mann-
Whitney U test) for comparing quantitative 
parameters between the intervention and control 
groups, and the Chi-square test for comparing 
nominal parameters between the two groups, were 
utilized. 
 
Findings 
The ages of all participating students ranged from 14 
to 16 years. The average age of the students’ mothers 
was 41.9±4.4 years in the control group and 40.5±4.5 
years in the intervention group. The average age of 
the students’ fathers was 45.5±7.9 years in the 
control group and 45.0±3.9 years in the intervention 
group. According to the independent t-test, there was 
no statistically significant difference in age between 
the intervention and control groups (p=0.122 for 
fathers’ age, p = 0.667 for mothers’ age). Additionally, 
no statistically significant differences were observed 
in other demographic parameters, such as parental 
education, occupation, or the students’ field of study, 
between the two groups. This indicates that the 
groups were homogeneous at baseline (Table 1). 

 
Table 1. The control and intervention groups' absolute and relative frequency distribution of demographic parameters 
Parameter  Intervention group Control group p-Value 
Mother's education 
Secondary school 3(6) 1(2) 0.69  
High school 21(42) 20(40) 
University 26(52) 29(58) 
Father's education 
Secondary school 2(4) 2(4) 0.43  
High school 16(32) 22(44) 
University 32(64) 26(52) 
Mother's job 
Housewife 32(64) 30(60) 0.85 
Employee 10(20) 9(18) 
Others 8(16) 11(22) 
Father's job 
Self-employed 27(54) 30(60) 0.83 
Employee 18(36) 15(30) 
Worker 5(10) 5(10) 
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Table 2. Comparison of the mean scores of the measured constructs before and after the intervention in the intervention and control 
groups 
Constructs Control group Intervention group t-value Cohen's d (95%CI) p-Value 
Knowledge 
Before intervention 11.0±3.4 10.8±3.1 0.24 -0.048(-0.440: 0.344) 0.809 
After intervention 11.3±3.2 11.3±4.2 0.08 -0.016(-0.408: 0.376) 0.936 
Attitude 
Before intervention 25.4±4.6 25.0±3.8 0.37 -0.075 (-0.467: 0.318) 0.709 
After intervention 19.5±4.7 22.9±6.1 3.15 0.630 (0.227: 1.030) 0.002 
Subjective norms 
Before intervention 26.2±6.9  26.9±6.9 0.50 0.101(-0.291: 0.493) 0.614 
After intervention 23.2±5.8 26.8±6.9 2.84 0.568(0.167: 0.966) 0.005 
Perceived behavioral control 
Before intervention 19.2±5.7 18.6±5.1 0.54 -0.107(-0.499: 0.286) 0.594 
After intervention 16.0±4.4 19.6±7.5 2.88 0.577(0.175: 0.976) 0.005 
Behavioral intention 
Before intervention 17.9±6.7 17.0±6.6 0.72 -0.143(-0.536: 0.249) 0.475 
After intervention 15.9±5.1 17.1±7.7 0.86 0.172(-0.221: 0.564) 0.393 
Behavior 
Before intervention 6.0±4.4 6.7±3.9 0.81 0.16(-0.23: 0.55) 0.419 
After intervention 3.3±1.8 3.1±2.1 0.36 0.07(-0.46: 0.32) 0.721 
 
Before the intervention, there were no statistically 
significant differences in the mean scores for the 
constructs of knowledge, attitude, subjective norms, 
perceived behavioral control, behavioral intention, 
and behavior between the control and intervention 
groups. However, following the educational 
intervention, the mean scores for attitude, subjective 
norms, and perceived behavioral control in the 
intervention group were significantly higher than 
those in the control group (Table 2). 

 
Discussion 
This study was conducted on 100 female high school 
students in Tehran to evaluate the impact of an 
educational intervention based on the TPB on fast 
food consumption. The demographic characteristics 
of the participants, including parents’ ages, 
occupations, and education, showed no significant 
differences between the control and intervention 
groups, consistent with findings from Barati et al. and 
Peyman et al. [1, 10].  
The intervention did not significantly alter the 
students’ knowledge before and after the 
intervention. This aligns with studies by Vahdaninia 
et al. in Birjand and Sanaye et al. at Shahid Beheshti 
University of Medical Sciences, indicating that 
educational programs have no significant impact on 
knowledge of healthy food consumption [19, 20]. 
However, according to Shabanian et al. and Shaikh-
Ahmadi et al., there is a significant relationship 
between knowledge and healthy food consumption [9, 

21]. This discrepancy may be attributed to the study 
location and socioeconomic status, as the current 
study was conducted in District 4 of Tehran, where 
the population’s knowledge, economic, and social 
status are relatively high. The pre-intervention 
knowledge score was already relatively high, leaving 
little room for significant improvement post-
intervention. 
In contrast, the attitude of the intervention group 
showed a significant improvement after the training 

compared to the control group. The TPB, as a 
cognitive model, evaluates how individuals respond 
to health-threatening factors, often leading to 
enhanced attitudes. A positive attitude can increase 
motivation and perseverance, ultimately improving 
performance [22]. These findings are consistent with 
those of Esmaeili Vardanjani et al. on the effect of 
nutrition education on knowledge, attitude, and 
performance regarding unhealthy food consumption 
among female elementary school students [23], and 
Rasouli et al. on the impact of combined health 
education programs on knowledge, attitude, and 
nutritional performance among female middle school 
students in Bojnord [24]. However, according to 
Peyman et al.'s study in Chenaran, a similar 
educational intervention causes no significant change 
in attitude [10]. 
The subjective norms of the intervention group also 
improved significantly compared to the control 
group post-intervention. Subjective norms, which 
reflect social expectations, play a crucial role in 
predicting behavioral intentions. If society expects 
individuals to adopt certain behaviors, they are more 
likely to do so [4]. This finding aligns with studies by 
Lavelle et al., focusing on youth peer leadership 
interventions to improve nutritional biomarkers, 
physical activity, and psychosocial outcomes [25], and 
Jadgal et al., examining the effectiveness of nutrition 
education for elementary school children based on 
the TPB [26]. The increase in subjective norms can be 
attributed to the educational intervention and the use 
of TPB strategies in the classroom. Adolescents’ 
sensitivity to education and the appeal of the 
materials presented likely contributed to this 
outcome, as the program identified and reinforced 
positive norms regarding fast food consumption, 
leading to a reduction in its consumption. 
Perceived behavioral control in the intervention 
group also improved significantly compared to the 
control group after the training. Asadpour et al. 
assessed predictors of fast food consumption among 
students at Rafsanjan University of Medical Sciences, 
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finding that individuals with higher PBC are less 
likely to consume fast food, supporting the TPB 
framework [6]. Similarly, Dunn et al. reported that PBC 
predicts fast food consumption behavior [27], and 
Shaikh-Ahmadi et al., who examined the impact of 
education based on the TPB on the use of fast foods 
among female vocational school students, reporting 
that fast food consumption behavior is significantly 
associated with perceived behavioral control [9]. Seo 
et al. and Fila & Smith’s studies also highlighted that 
PBC significantly predicts healthy eating behavior [28, 

29]. However, according to Ebadi et al., there is no 
significant correlation between PBC and fast food 
consumption [30]. 
Despite these positive outcomes, the educational 
program did not significantly improve behavioral 
intention or actual behavior in reducing fast food 
consumption. Carson assessed dietary behavior 
changes related to adolescent obesity in Texas, 
reporting that TPB-based interventions improve 
attitudes and PBC but do not lead to changes in 
intention or behavior [31]. Similarly, a systematic 
review by Hardeman et al. concluded that only half of 
TPB-based interventions lead to changes in intention, 
and two-thirds resulted in behavioral changes [32]. 
Khakpour et al. assessed the impact of combined 
education on nutritional behaviors among female 
students, reporting no significant difference in 
performance scores before and after the intervention 
[33], aligning with the current study. However, some 
studies have reported contrasting results [10, 22]. 
Given that unhealthy eating is a multifactorial 
problem influenced by various economic, cultural, 
and social factors, several interpretations can be 
offered for the lack of change in knowledge, intention, 
and behavior observed in the present study. Utilizing 
interactive and diverse educational techniques, such 
as multimedia presentations and hands-on activities, 
can enhance the impact. Participants might have been 
influenced by social desirability bias, reporting 
behaviors and intentions that align with perceived 
expectations rather than their actual actions and 
thoughts. To address this, it is suggested to use 
objective measures, such as food diaries or direct 
observations, to complement the data in future 
studies. Also, the duration of the intervention could 
also impact these factors. Sometimes, behavior 
change requires more time than initially anticipated. 
Adolescents may need repeated exposure to the 
intervention to internalize the messages and alter 
their behavior. This underscores the importance of 
sustained education in interventions, especially 
among adolescents. Therefore, it is recommended 
that future interventions be conducted over a longer 
period with extended follow-up. In addition, external 
factors can play a significant role. For instance, the 
preferred taste of fast foods, easy accessibility, and 
endorsements by celebrities and athletes can 
significantly tempt adolescents towards high 
consumption of fast food [34, 35]. Additionally, the 

influence of peers, family, and teachers is 
considerable, as adolescents are highly influenced by 
their peers. Thus, using peers to promote healthy 
eating habits within social groups is advised. Parental 
involvement can also be beneficial for reinforcing the 
intervention and supporting behavior change at 
home. Social support networks can play a critical role 
in maintaining behavior change. Also, regular 
monitoring and feedback can help students stay on 
track with their goals. Providing personal feedback 
and positive reinforcement can increase motivation 
and commitment to behavior change. 
One of the limitations of the present study is the 
reliance on self-report tools, which can lead to bias 
and inaccuracies. Self-report measures are common 
in such research but can be influenced by recall 
biases. Limited school facilities restrict the use of 
multimedia tools in the educational process. 
Integrating multimedia tools that engage multiple 
senses can enhance the effectiveness of such 
interventions. Therefore, it is recommended that 
future educational programs incorporate diverse 
media to make the learning experience more 
engaging and impactful. Another limitation of this 
study is the short duration of the intervention due to 
insufficient time provided by schools for its 
implementation. Future studies could extend this 
time and consider longer follow-up periods to better 
understand the lasting effects of the interventions. 
The influence of external factors, such as family 
influence and advertisements, was not considered in 
this study. These elements can play a significant role 
in shaping students’ fast food consumption behaviors 
and should be addressed in future research. 
It is suggested that incorporating TPB-based 
nutrition education into school curricula effectively 
shapes students’ attitudes, subjective norms, and 
perceived behavioral control. Schools can utilize 
these programs to promote healthier eating habits. 
Additionally, providing parents with educational 
materials on healthy eating supports the reduction of 
fast food consumption. Engaging families in the 
educational process reinforces school messages and 
creates a supportive home environment for behavior 
change. Policymakers can leverage the study’s 
findings to advocate for stricter regulations on fast 
food advertising targeting adolescents. By limiting 
exposure to persuasive marketing, policymakers can 
help reduce its influence on adolescents’ eating 
behaviors. 
Based on the results of the present study, education 
grounded in the TPB proves effective in enhancing 
students’ attitudes, subjective norms, and perceived 
behavioral control regarding the reduction of fast 
food consumption. However, the intervention does 
not significantly impact students’ awareness, 
intention, or actual behavior in reducing fast food 
consumption.  
This suggests that while TPB-based education 
successfully influences cognitive and social factors, it 
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falls short of translating these changes into 
actionable intentions or behaviors.  
A key conclusion from this study is that students’ 
decisions to consume fast food, despite being aware 
of its negative health implications, are heavily 
influenced by the growing popularity and cultural 
normalization of fast food in Iran. Factors such as 
appealing taste, convenience, aggressive marketing, 
and social pressures play a significant role in shaping 
their dietary choices. This highlights the need for 
interventions that go beyond merely providing 
information about the harms of fast food. Instead, a 
more holistic approach is required—one that 
addresses the underlying social, cultural, and 
environmental factors driving fast food consumption. 
To enhance the effectiveness of future interventions, 
it is recommended to integrate multimedia elements 
into the educational framework of the TPB. 
Multimedia tools, such as videos, interactive 
workshops, and digital platforms, engage students 
more effectively by appealing to multiple senses and 
making the educational content more relatable and 
impactful.  
Additionally, incorporating peer-led initiatives, role 
models, and community-based programs can further 
strengthen the influence of subjective norms and 
perceived behavioral control. 
The findings of this study hold significant value for 
various stakeholders, including students, families, 
educational institutions, healthcare centers, and 
policymakers. Schools and universities can use these 
insights to design targeted educational programs that 
not only raise awareness but also address the 
psychological and social factors influencing fast food 
consumption. Healthcare centers and nutrition 
clinics can incorporate TPB-based strategies into 
their counseling and outreach efforts to promote 
healthier eating habits among adolescents. 
Furthermore, organizations involved in public health 
and education can leverage these findings to develop 
comprehensive interventions aimed at preventing 
fast food consumption. By combining TPB-based 
education with multimedia tools and community 
engagement, these interventions create a more 
supportive environment for students to make 
healthier dietary choices. 
In conclusion, while the TPB-based educational 
intervention demonstrates success in improving 
attitudes, subjective norms, and perceived behavioral 
control, its limited impact on awareness, intention, 
and behavior underscores the complexity of 
addressing fast food consumption.  
Future efforts should focus on multimedia-enhanced 
education and community-driven strategies to create 
a more sustainable impact on students’ dietary 
behaviors. These findings provide a valuable 
foundation for designing effective interventions to 
combat the growing trend of fast food consumption 
among adolescents in Iran and similar contexts. 
 

Conclusion 
TPB-based education is effective in improving 
attitudes, subjective norms, and perceived behavioral 
control. 
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