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Abstract
Background
Considering the increasing prevalence of fast food consumption among teenagers, providing the necessary training and self-awareness is the best solution for institutionalizing the prevention of fast food consumption by this group. Therefore, this issue should be taken seriously, as should the implementation of educational interventions to prevent the consumption of fast food. The theory of planned behavior (TPB) is one of the various health education styles and methods that works well. However, given that a number of local data points are crucial in establishing the efficacy of the model employed, this study looks into the impact of TPB-based education in preventing fast food intake among teenagers.

Methods
A total of 180 male students, ages 15 to 18, participated in this quasi-experimental study in Shiraz, Iran. Cluster sampling was used in the study, and participants were randomly assigned to two groups: the experimental group (n = 90) and the control group (n = 90). A theory-based questionnaire was used to gather data, and both the control and experimental groups had to complete it before and three months after the intervention. The data were examined using paired t, independent t, and chi-square statistical tests after being entered into SPSS-24.

Results
The results of the independent t-test showed that there was no significant difference between the two study groups before the intervention in terms of knowledge (P = 0.14), attitude (P = 0.57), subjective norms (P = 0.94), perceived behavioral control (P = 0.81), behavioral intention (P = 0.42), or behavior (P = 0.25). However, following the intervention, there was a significant difference between the two groups with regard to the noted variables (P = 0.001). Furthermore, the McNemar test results demonstrated that the experimental group’s consumption of fast food varied significantly before and after the intervention (P = 0.001), but not in the control group (P = 0.07).

Conclusion
The study’s findings demonstrated that TPB-based treatments are successful in helping male students change their habits of consuming fewer amounts of fast food. This study demonstrated that the instructional techniques employed improved the fast food consumption behavior of the intervention group as well as the TPB’s structure (attitude, subjective norms, behavioral intention, and perceived behavioral intention).
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Introduction
The change in lifestyle has been one of the achievements of modernity that urban society has suffered, and one of the changes in lifestyle is a shift in eating habits [1–3]. A clear example is the prevalence of fast food among families and members of society. Fast foods, products of industrial society, are particularly liked by young people and can become addictive [4]. Due to their fast preparation and availability in most cities, fast foods often lead to frequent consumption. Additionally, word-of-mouth advertisements among teenagers and media influence create a positive attitude towards fast food consumption, leading to reduced self-control and increased consumption [5].
Iran has seen significant changes in food consumption patterns in recent years. Surveys indicate that about 47.4% of urban individuals aged 18 and older consumed fast food in the month before a 2013 census, with some consuming it more than five times a month [6]. Nutritional risk factors related to chronic diseases develop in early childhood and adolescence [7, 8]. Therefore, the eating habits of children and teenagers are crucial as these behaviors can continue throughout life. Adolescence is a golden opportunity to implement effective health interventions [9].
Health promotion programs for teenagers are among the most cost-effective as improving their health guarantees the well-being of current and future generations [10]. This age group is valuable because teenagers are at the best age to learn healthy living skills, forming behaviors that affect health in adulthood [11]. Although adolescents have lower mortality rates compared to younger and older groups, their behaviors significantly impact future disease burdens [12]. Thus, ensuring the best possible health for this group should be a priority for development programs. Most adolescents are students exposed to age-specific risks, and promoting health awareness and positive behaviors can mitigate these risks [13–14].
Educational interventions based on health patterns, such as the Theory of Planned Behavior (TPB), can improve health in this group and prevent fast food consumption. The TPB, proposed by Ajzen and Fishbein, is widely used to determine attitudes and beliefs related to food choices [15]. The TPB’s components—attitude, subjective norms, and perceived behavioral control—accurately predict behavior [16]. An individual’s intention to perform a behavior is determined by their attitude towards the behavior, their perception of social pressures, and their perceived ease or difficulty in performing the behavior [17].
Studies have shown the effectiveness of the TPB in preventing fast food consumption. Sheikh Ahmadi et al. (2019) found that a TPB-based educational intervention prevented fast food consumption among Iranian high school girls [18]. Shetto et al. (2022) demonstrated the TPB’s efficacy in altering Bangladeshi teens’ eating habits [19]. This study focuses on male teenagers due to notable gender-specific differences in dietary habits, social pressures, and responsiveness to educational interventions. Understanding these differences is crucial for designing targeted and effective health programs. Additionally, targeting a single gender allows for more controlled and specific insights, helping to identify the unique factors that influence dietary behavior in male teenagers.
There are notable gender-specific differences in dietary habits, social pressures, and responsiveness to educational interventions, especially among male students. Understanding these differences is crucial for designing targeted and effective health programs. Additionally, targeting a single gender allows for more controlled and specific insights. Considering the, extensive change dietary habits worldwide, its consequences on future generations, the need and gap for health education in this field, and the susceptibility of teenagers in consuming fast food, especially male students, the current study examines the impact of a TPB-based educational intervention designed to discourage fast food consumption among male students in Shiraz, Iran, in 2022.

Methods
Study design
This quasi-experimental study was conducted in 2022–23 academic year, from August to May, on a population of boys aged 15–18 years old in their schools in Shiraz City. The sample included first- and second-year boys in Shiraz City who met the inclusion criteria. The inclusion criteria for the age group of 15–18 years old were consent to participate in the study and willingness to participate in subsidized educational classes, and the exclusion criteria were unwillingness to cooperate and participate in the study.

Sample size and sampling
A 10% drop rate, an 80% test power, and a 0.95% confidence level were computed for each group of 90 individuals in order to estimate the sample size, taking into account the average comparison formula in two communities as well as the findings of the study conducted by Vahdaninia et al. [20]. The formula used for calculating the sample size was the average comparison formula in two communities, using SPSS version 24.[image: $$\:n=\frac{2\left({\sigma\:}^{2}\right)({Z}_{\frac{\alpha\:}{2}}+{Z}_{\beta\:})}{{(\mu\:1-\mu\:2)}^{2}}$$]




Where:
	n is the sample size per group.

	σ2 is the population variance.

	Zα/2​ is the critical value of the normal distribution at α/2.

	Zβ is the critical value of the normal distribution at β.

	µ1 and µ2 are the expected means of the two groups.




The first stage of sampling involved collecting samples from each of Shiraz City’s four districts—North, South, East, and West. As a result, the schools in these four districts were grouped together, and eventually, four schools—one from each district—were chosen at random. In the second phase, 45 children were chosen at random from each school, with two schools serving as the intervention group and two schools as the control group.

Ethical considerations
Ethical approval
was obtained from the Human Research Ethics Committee at the Shiraz University of Medical Sciences with the ethical code “IR.SUMS.SCHEANUT.REC.1401.097.” Informed consent was obtained from all the participants. For the students involved, informed consent from a parent and/or legal guardian was obtained in the study. All methods were carried out in accordance with the Declaration of Helsinki. There was an emphasis on maintaining privacy by keeping and delivering the information accurately without mentioning the names of the participants. The participants were given the right to leave the interview at any time, and they were promised access to the study results.


Data gathering tools
To collect information from a questionnaire containing personal information of people and a questionnaire made by the researcher based on the TPB and food frequency form. The demographic information questionnaire included demographic characteristics such as age, the occupational and educational status of parents, and whether or not they were living with them.
The elements of knowledge (11 questions in the form of yes/no choices), attitude (10 questions on a Likert scale from completely disagree with a score of 1 to completely agree with a score of 5), subjective norms (4 questions on a Likert scale ranging from completely disagree with a score of 1 to completely agree), perceived behavioral control (4 questions on a Likert scale ranging from completely disagree with a score of 1 to completely agree), behavioral intention (3 questions on a Likert scale from completely disagree point 1 to completely agree point), and behavior (8 questions scored on a Likert scale from completely disagree).
These questions were designed as two options about knowledge (yes or no) and five options (totally agree to totally disagree, scoring from 5 to 1). The range of scores for knowledge was 11–22, attitude 10–50, subjective norm 4–20, perceived behavioral control 4–20, behavioral intention 3–15, and behavior 8–40. A higher average for each component was indicative of a better situation in relation to the habit of avoiding fast food consumption.

Validity and reliability of the tool
At this point, the intended questionnaire’s validity was established. The questionnaire’s validity was assessed using both quantitative and qualitative methods. Twelve experts (not part of the study team) in the disciplines of epidemiology, doctors, and health education and promotion (8 people) used the questionnaire for the face validity and qualitative portion. Two coefficients of content validity ratio and content validity index were utilized to quantitatively verify the validity of the quantitative portion of the validity.
The board of experts, consisting of 12 experts, calculated the content validity ratio by evaluating the designed questionnaire using three spectrums: “the item is necessary, the item is useful, but “review,” it is not necessary, or there is no need.” Using the Lawshe table index, each item was found to be larger (0.56 for 12 people), and the questions related to each item were deemed necessary and important for further analysis.
Internal consistency methods were used to measure the reliability of the tool in the present study. In this study, in order to determine the internal correlation of different parts of the tool, the questionnaire was distributed among 30 people who were eligible to enter the study, and after analysis with SPSS version 24 software, the alpha coefficient Cronbach’s was determined for the constructs of the asked-proceed model and for the entire questionnaire. Cronbach’s alpha was 0.76 for knowledge, 0.86 for attitude, 00.81 for subjective norms, 0.82 for behavioral intention, 0.74 for behavior, and 0.82 for the whole questionnaire.

Food frequency form
The standard food consumption frequency form contains 147 food items, including various food groups (fats, proteins, hydrocarbons, fruits and vegetables, dairy products, and grains), and the average food consumption in the past year is determined from it. In this study, a nutritionist assisted in creating 12 ready meal (common fast food) items for the questionnaire, using fast food-related columns. These items are prepared from fast food restaurants and include a variety of burgers, hot dogs, sausages, pizzas, pies, and calzones, as well as meat dumplings, fried chicken, fish and mushrooms, fried shrimp, fried potatoes, and various types of doner and fillet steaks. The form includes columns for non-consumption, daily, weekly, monthly, and annual consumption, along with a record of the amount consumed over time. The average consumption share of each food item was determined at the beginning of the column, and the students filled these columns according to the average consumption share. From the analysis of this form, the amount and frequency of consumption of each food were converted into weekly and yearly. The review of food consumption frequency questionnaires identified ready-made foods as “low consumption: less than once a week,” “moderate use: 1 to 2 times a week,” and “heavy use: more than 2 times a week” on an ordinal scale.

Data collection procedure
Author response: First, a researcher-made questionnaire based on the TPB was handed to the participants to understand their strengths and weaknesses. Then, based on these results, the intervention was designed. The educational intervention ultimately included six sessions, each lasting 50 to 60 min and utilizing three different teaching modalities (lecture, question-and-answer group discussion). The details of the training sessions are presented in Table 1. The data was then completed once more and compared with the pre-educational intervention data three months following the educational intervention. Six in-person sessions lasting between fifty and sixty minutes each conducted the educational intervention over the course of two months, with one training session per week.
Table 1The educational intervention program was as follows;


	Meeting
	Purpose
	Topic
	Duration
	Teaching method
	Instructor

	1st session
	Improving the level of knowledge and attitude towards the complications of fast food consumption
	Getting to know the group members with each other
Statement of goals
Familiarity with all types of fast food; Determining the level of students’ knowledge and their attitude towards the complications of fast food
	60 min
	Speech and question and answer
	Nutritionist and researcher

	2nd session
	Introduction of the TPB and the structure of subjective norms
	Helping to identify the right and wrong norms about fast food consumption, strengthening the right norms and eliminating wrong norms
	60 min
	Lecture, group discussion and question and answer
	Psychologist and researcher

	3rd session
	Teaching based on the model, introducing behavior control and behavior intention
	Definition of behavioral intention to prevent fast food consumption, strengthening strategies to encourage behavioral intention, factors that strengthen behavioral intention to prevent fast food consumption
	60 min
	Educational video and poster
	Nutritionist and researcher

	4th and 5th session
	Education based on the behavior introduction model
	Expressing the behaviors of preventing fast food consumption or limiting it to once a week, correcting the deficiencies, strengthening the correct ones.
	60 min
	Group discussion
	Researcher

	6th session
	Review and summary
	Reviewing the previous materials and summarizing and final evaluation
	60 min
	Speech
	Researcher





Data analysis
The data were first tested for normality using the Kolmogorov-Smirnov test to ensure they met the assumptions for parametric testing. Descriptive statistics, including frequency indices, mean, and standard deviation, were used to summarize the data. The primary analysis involved comparing the experimental and control groups using independent t-tests, chi-square tests, and McNemar’s tests.
Independent t-tests were used to compare the means of continuous variables (knowledge, attitude, subjective norms, perceived behavioral control, behavioral intention, and behavior) between the experimental and control groups before and after the intervention. Chi-square tests were employed to analyze categorical variables (for demographic characteristics such as parents’ occupation and education status, and living with parents).
The McNemar test was used to examine changes in fast food consumption within each group before and after the intervention. Additionally, covariates were considered in the final analysis to control for potential confounding factors. These covariates included age, parents’ educational status, and parents’ occupational status. Analysis of covariance (ANCOVA) was performed to adjust for these covariates, ensuring that the observed effects of the intervention were not influenced by these variables. All statistical analyses were performed using SPSS version 24, and a significance level of 0.05 was used for all tests.


Results
Table 2 displays the demographic data of the participants. The chi-square test revealed no statistically significant difference between the experimental and control groups on the occupations of the mother (P = 0.97), father (P = 0.74), mother (P = 0.84), and father (P = 0.95), as well as living with parents (P = 0.27). Table 2 shows that the t-test did not reveal a statistically significant difference in age between the experimental and control groups (P = 0.06).
Table 2Comparison of frequency distribution of primary variables of study participants according to two groups


	Variable
	Experimental group (%)
	Control group (%)
	P-value

	Age
	15.74 ± 2.47
	15.90 ± 2.45
	0.06**

	Mother’s education
	Elementary or secondary school
	8 (8.88)
	10 (11.11)
	0.84*

	High school diploma
	61 (67.79)
	64 (71.11)

	University degree
	21 (23.33)
	16 (17.77)

	Father’s education
	Elementary or secondary school
	15 (16.66)
	20 (22.22)
	0.95*

	High school diploma
	60 (66.66)
	58 (64.44)

	University degree
	15 (16.66)
	12 (13.33)

	Mother’s occupation
	Housewife
	15 (16.66)
	12 (13.33)
	0.97*

	Employee or self-employed
	75 (83.33)
	78 (86.66)

	Father’s occupation
	Employee
	18 (20)
	12 (13.33)
	0.74*

	Self-employed
	68 (75.55)
	75 (83.33)

	Unemployed
	4 (4.44)
	3 (3.33)

	Living with
	Mother and father
	78 (86.66)
	85 (94.44)
	0.27*

	Father
	1 (1.11)
	0

	Mother
	9 (10)
	4 (4.44)

	Acquaintances
	2 (2.22)
	1 (1.11)


* Chi-square test
** Independent t-test



Behavioral intention (P = 0.42) and behavior (P = 0.25) did not differ significantly between the two study groups prior to the intervention, according to the results of the independent t-test. However, following the intervention, there was a significant difference between the two groups regarding knowledge, attitude, subjective norm, perceived behavioral control, behavioral intention, and behavior (P = 0.001) (Table 3).
Table 3Comparison of TPB constructs before and after the intervention in the two studied groups


	Variable
	Before intervention
	P-value*
	After intervention
	P-value*

	Experimental
	Control
	Experimental
	Control

	M ± SD
	M ± SD
	M ± SD
	M ± SD

	Knowledge
	13.15 ± 2.41
	12.15 ± 2.41
	0.14
	17.21 ± 2.22
	11.21 ± 2.22
	0.001

	Attitude
	27.81 ± 6.71
	27.16 ± 6.71
	0.57
	37.51 ± 3.25
	26.51 ± 3.25
	0.001

	Subjective norms
	11.03 ± 3.25
	11.21 ± 3.25
	0.94
	15.19 ± 4.47
	11.09 ± 3.47
	0.001

	Perceived behavioral control
	12.65 ± 2.61
	12.06 ± 2.24
	0.81
	15.16 ± 2.21
	12.87 ± 2.01
	0.001

	Behavioral intention
	8.12 ± 4.65
	8.67 ± 4.65
	0.42
	11.25 ± 4.61
	9.01 ± 3.61
	0.001

	Behavior
	18.12 ± 4.29
	18.12 ± 2.29
	0.25
	24.25 ± 5.61
	18.25 ± 4.07
	0.001


*Independent t-test



The findings of the McNemar test indicated that there was no significant difference between the experimental group’s pre- and post-intervention fast food consumption (P = 0.07) and the control group’s pre- and post-intervention educational intervention (P = 0.001) (Table 4).
Table 4Comparison of fast food consumption before and after the intervention in the experimental and control groups


	Variable
	Before intervention
	After intervention
	P-value*

	Number
	%
	Number
	%

	Experimental group
	Consuming fast food
	80
	88.88
	34
	37.77
	0.001

	Not consuming fast food
	10
	11.11
	56
	62.22

	Control group
	Consuming fast food
	75
	83.33
	70
	77.77
	0.07

	Not consuming fast food
	15
	16.66
	20
	22.22


*McNemar




Discussion
The present study was conducted on 180 first- and second-year high school boys in Shiraz to determine the effect of education based on the TPB on the reduction of fast food consumption. In the present study, education led to a decrease in fast food consumption in the experimental group compared to the control group. In this study, the amount of fast food consumption in students was calculated by food frequency, and giving training to the intervention group, in addition to identifying the types of foods classified in the fast food group, also led to a reduction in the consumption of these foods, which can be related to the educational intervention to some extent. Education has a significant impact on the students’ learnability, especially at this age when they are seeking validation and understanding correct patterns. Therefore, we can conclude that education can enhance this group’s attitude, indicating that interventions aimed at teenagers should prioritize their needs. This finding is consistent with the study of Davis et al. (2023) [21], the study of Sajjad et al. (2023) [22], and the study of Teshome et al. (2023) [23].
In this study, after the education, we witnessed an increase in knowledge in the experimental group compared to the control group. Training based on the TPB for two months has likely been a key factor in improving knowledge. Similarly, participating in this program likely enhances students’ knowledge and skills, enabling them to comprehend the issues associated with fast food consumption and develop strategies to manage and avoid it. This finding is in line with the results of the studies of Martínez-Rodríguez et al. (2023) [24], Yao et al. (2023) [25], Jena et al. (2023) [26], and the study of Hlophe et al. (2023) [27].
In this study, the experimental group’s attitude significantly improved following the intervention when compared to the control group. The given training may have contributed to the experimental group’s increased attitude. In general, the TPB is a cognitive model that evaluates how people respond to a health-threatening factor, resulting in an increase in their attitude. In the current study, teaching students resulted in an improvement in their attitude towards fast food consumption. This finding was consistent with the results of studies by Femyliati et al. (2023) [28]. In this study, the researcher stated that the presence of certain foods on the menu can lead to temptation and encourage individuals to choose them. However, this can be mitigated by providing education and encouraging individuals to avoid certain foods [28]. In addition, the studies conducted by Satria et al. (2023) [29] and Kavanagh et al. (2023) [30] were consistent with the results of the present study.
Following the intervention, we found that the experimental group’s subjective norms were higher than those of the control group. The subjective norms appear to have increased as a result of the educational intervention and the application of TPB tactics in the classroom. The reasons for the effect of education on the increase of subjective norms can be attributed to the impressionability of the students in the teenage years. The attractiveness of the materials presented to the students indicated that the educational program improved their attitudes by identifying positive norms about fast food, which in turn led to a decrease in their fast food consumption. This finding is in line with the results of Lavelle et al.‘s (2023) studies [31], Liu et al.‘s [32], and İnci et al.‘s (2023) studies [33].
In this investigation, following the educational program, the model-based educational intervention resulted in a significant increase in behavioral intention and behavior of the experimental group compared to the control group. The type of educational intervention could potentially account for the observed increase in average behavior and behavioral intention. On the other hand, given that the study’s participants were teenagers who dedicate a significant amount of time to their education, it’s understandable that they engaged in the training sessions and applied the acquired knowledge to enhance their behavior. This finding is consistent with the results of Osei et al. (2023) [34], Mast et al.‘s study (2023) [35], and Slater et al.‘s study (2023) [36].
Finally, it’s important to note that children and teenagers with various problems currently have access to a variety of treatment approaches and programs. Most of these interventions include individual counseling, family therapy, and group therapy. Adolescent self-education stands out among these treatments due to its significant contribution to the social, emotional, interpersonal, economic, and cultural dimensions of many disorders. Adolescent therapy experimental studies have demonstrated the effectiveness of this approach in treating eating problems, anxiety issues, hyperactivity, reducing fast food consumption, and other daily problems in children and adolescents, suggesting a focus on addressing these issues directly.

Conclusion
The study’s findings demonstrated that TPB-based treatments are successful in helping male students change their habits of consuming fewer amounts of fast food. This study demonstrated how the application of instructional methodologies improved the TPB’s structures (attitude, subjective norms, behavioral intention, and regulated behavioral intention), as well as the intervention group’s fast consumption habits. The findings of this study may be helpful to students and their families. Organizations involved in education, education-related institutions, schools, universities, healthcare facilities, and nutrition clinics may also use these findings to plan and develop interventions aimed at preventing students from consuming fast food.
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