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ARTICLE INFO ABSTRACT

The current study aimed to determine if a lifestyle-based intervention program could 
improve the mental health of adolescent students. This study is a randomized controlled 
trial in eleven sessions among 370 adolescents with no severe score of general health 
questionnaire. Primary outcome assessment at pre-, post- and three-month follow-
up tests includes general health score and the secondary outcomes include changes 
in eating habit, physical activity and stress management skills using healthy lifestyle 
questionnaire, eating behavior, daily activity, coping inventory for stressful situations and 
general health questionnaire. The findings of the current study will be used as a starting 
point of incessant, regular lifestyle education for adolescents, and for researchers and 
educators to improve the health and well-being globally.
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Background
Adolescence is a critical transitional period of life, which is 

characterized by critical and serious physical and psychological 
changes [1,2]. According to the United Nations Children’s Fund [3], 
there are 1.2 billion adolescents (16% of the world’s population) in 
the world. The Iranian population with an average annual growth 
rate of 1.07% increased to over 81 million by 2018, there were then 
12.3 million adolescents, about 15% of the country’s population 
[4]. Lifestyle diseases such as metabolic syndrome, cancer, and 
mental diseases are diseases of civilization and the main cause of  

 
death in the world [5-8]. Among the causes of lifestyle diseases 
and poor mental health, factors such as unhealthy eating habits, 
low physical activity, coping weakness, and chronic psychological 
stress are some of the major ones [9,10,11]. Many of these critical 
conditions in adulthood, such as lifestyle diseases, some other 
chronic diseases, unhealthy eating habits and low physical activity 
are rooted in the adolescence and can lead to illness or premature 
death later in life [12,13]. Lifestyle recommendations are also 
associated with mental health in children and adolescents [14]. 
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Emphasizing lifestyle recommendations such as diet, physical 
activity, sedentary behavior and sleep in children and adolescents 
may reduce the future burden of mental illness [14]. Globally, the 
prevalence of mental health problem is 10-20% in children and 
adolescents [15]. In the developing countries, 7.9% to 15.7% of 
adolescents suffer from mental disorders [15,16,17]. 

The rise in the number of adolescents with mental disorders 
has become a major concern over the recent decades [18,19]. 
As a result, there are needs for not only psychotherapeutic and 
pharmacological treatments, but also a variety of special preventive 
services such as educational interventions [20-22]. 

Intervention

Unhealthy lifestyle factors such as unhealthy eating, physical 
inactivity and poor stress management skills can contribute to 
mental health disorders, like depression, stress and anxiety [23]. 
Mental health disorders affect many adolescents [24]. The current 
research states the potential of lifestyle improvement to improve 
mental health status. Generally, despite the presence of effective 
approaches to reduce mental disorders, they are highly neglected 
[25]. Evidence in developed and developing countries has shown the 
effect of healthy lifestyle interventions on improving mental health 
status [26,27]. Therefore, there is a need to design and implement 
lifestyle change interventions targeted at adolescents to improve 
their mental and general health. In this regard, psychosocial and 
nutritional status and their determinants need to be evaluated 
and considered before planning or starting any strategy involving 
adolescents. Overall, the three top components of healthy lifestyle 
include healthy diet, physical activity and stress management 
which have often been neglected [28-30]. In Iran, healthy lifestyle 
education is very new, and there is a lack of systematic lifestyle 
training for adolescents. The lack of lifestyle-based education 
places Iranian adolescents at a higher risk of behavioral and mental 
problems such as stress, anxiety and depression [31]. Based on 
our knowledge, the present study is one of the first attempts in the 
country to implement a healthy lifestyle education intervention 
aim to improve mental health. Findings of the current research are 
hoped to be used by health care professionals and practitioners, 
policymakers and teachers to promote healthier lifestyle by not 
only psychological parameters but nutrition and physical activities 
in the adolescent community.

Theoretical Framework

The lifestyle behavior needs to be fully explicated within a 
theoretical context. Few studies have applied behavioral change 
theories on children and/or adolescents for promoting a healthy 
lifestyle [32,33]. Among the available theories, those with fewer 
factors and containing motivational factor are considered as more 
appropriate models for adolescents [34,35]. The Information-
Motivation-Behavioral skill (IMB) model moves beyond the Health 
Belief Model and Social Cognitive Theory by suggesting that 

information, motivation, and behavioral skills are the primary 
individual level determinants of adopting preventive behaviors [36]. 
The IMB model has been tested for the prediction of healthy lifestyle 
behaviors, physical activity and dietary intake in adolescents [32]. 
Based on the Information-Motivation-Behavioral skill model, 
people who are well informed, motivated to act and practice, and 
have behavioral skills will maintain health-promoting behaviors 
and experience proper health outcomes [34-36]. The present 
study using IMB model has developed an interventional program 
to improve mental health in adolescents. Within the framework of 
the model, improvement of knowledge, attitude and behavior for 
healthy eating, physical activity and stress management skills were 
emphasized [37]. The theoretical framework of study based on IMB 
model. 

Design and Method Strength
Aim and Hypotheses

The current study aims to develop a healthy lifestyle (healthy 
eating, physical activity and stress management skills) education 
module to improve mental health among student adolescents in 
Tehran, Iran.

The main research hypotheses are as follows:

a)	 There is a significant difference in scores of knowledge, 
attitude and behavior for healthy diet, physical activity and 
stress management skills among adolescents in the intervention 
group compared to control group. 

b)	 There is a significant difference in general health score 
between the intervention and control groups at the end of the 
intervention.

Study Design

The present study is a single blinded randomized controlled 
trial (RCT) using a multi-stage sampling method. This RCT included 
a pre-, post- and three-month follow-up test presents schematic 
overview of the study steps. 

Participants

The target population of the study is girl and boy students of 
high schools in three different socioeconomic districts of Tehran 
city, including deprived, mid-level and prosperous districts. 
Students aged 13-15 years who are able to write and read and are 
from public schools will be included to the study. Students will be 
excluded from the study if they have severe emotional distress 
(based on general health questionnaire) or those with diagnosed 
psychiatric illnesses; and also, students who refuse to fill the 
consent form.

Sample Size Calculation

Calculation of sample size for the current RCT is based on Aday 
and Cornelius [39], where n is sample size in each group; Z1-α and 
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Z1-β equal 1.96 and 0.84, respectively. P1 (19.1%) and P2 (3.2%) 
according to previous study by Eslami et al. [40] are proportion 
of stress status between intervention and control groups after 
an interventional study. After calculating the “n”, adding 20% for 
non-responding and enhancing by a coefficient of 1.2 for estimated 
design effect, the final sample size is 117 for each intervention and 
control groups. 

Sampling Technique and Recruitment

A Multi-Stage Sampling Frame is Applied Through the 
Following Steps: First, the list of districts of Tehran was taken from 
formal documents of the ministry of education in which districts 
are categorized based on their socioeconomic status into deprived, 
mid-level and prosperous. In the second step, 12 schools from the 
3 levels of districts were randomly selected and in each selected 
district 2 boys’ schools and 2 girls’ schools were listed. Then schools 
were equally allocated into intervention and control groups based 
on the feasibility and permissiveness. Finally, a screening study 
will be conducted among 1200 students based on General Health 
Questionnaire (GHQ) and after consulting with the school principal 
and the teachers, one class in each school will be randomly selected 
to participate to the study. Respecting ethical issues and avoiding 
any inconvenience, students with the exclusion criteria will not be 
taken out of classes. Therefore, all the students in each class will 
take part in the study and in total almost 370 participants will fill 
the questionnaires at the pre-intervention stage. 

Developing and Pilot Testing the Intervention

The educational package based on the IMB model was 
developed in Persian, comprising stress management, physical 
activity and healthy diet modules (11 sessions). The main teaching 
strategies include group discussion, debate, videos (animation), 
research book, health talk, musical exercise, relaxation activities, 
games and competition. The educational package was developed 
through highlighting the strength and minimizing the weakness 
of current existing modules in some other countries, including 

US [41-43], Iran [44], Malaysia [45-47], Hongkong [48] and etc. 
In the process of developing, the package was revised by a panel 
of health professionals (psychiatry, psychologist, and nutritionist) 
from Shahid Beheshti Medical science University (SBMU), Tehran 
University of Medical Sciences (TUMS), Ministry of Health, Ministry 
of Education and National Elites Foundation through a series of 
round tables. 

Content Validity: The content of developed package was 
evaluated in terms of acceptability of the module such as title of the 
module, title of each session, appropriate level of content, reading 
level, design, graphic, activities (games and competitions), time 
and etc. Each item was assessed by health professionals, teachers 
and adolescent students ranging from poor (0) to very good (4) 
covering all aspects of the module. 

Face Validity: The developed educational module was tested 
in a high school which will not be included in the main study. It was 
tested among 35 students for clarity of meaning, language, the flow 
of contents and the time needed for presenting. Each student signed 
a consent form before the beginning of educational sessions. In line 
with piloting the module, the pre-testing of the questionnaire set 
was conducted. 

The final draft of healthy lifestyle educational module with 11 
sessions (Table 1) was named as “TAVANA” which is the acronym of 
four words in Persian language. It stands for TA “Taghzieh salem” 
(healthy eating), V “Varzesh” (exercise), A “Aramesh: (calmness), NA 
“Nadaram stress” (no stress). The educational module is comprised 
of one session for “Introduction and Ice-breaking” and 10 sessions 
to cover the 3 main domains of healthy lifestyle, including stress 
management skills (knowing self, knowing stress situations, 
managing stressful situations, coping strategies and relaxation 
activity), physical activity (musical and stretching exercises 
and some educational games such as toxic ball) and healthy diet 
(balanced diet, my healthy plate, importance of main meals, fruits 
and vegetables).

Table 1: The content, activities and learning outcomes of the educational sessions.

Session Title Activities Learning Outcome

1 Introduction and Icebreaking Welcoming and briefing the goals of the 
intervention. Familiarity with research team and feeling relax. 

2 Who am I? 
-  Brief speech to deliver information.

- Watching video to visualize information and 
increasing motivation.

-   Self-knowing as adolescent.

- Make challenges to know their weaknesses and 
strengths.

3 Healthy lifestyle
-  Brief speech to deliver information 

-   Watching attractive slides to visualize information 
and increasing motivation.

Increasing knowledge on the importance of healthy 
lifestyle components.

4 Relaxation activity
- Brief talk about the Importance of relaxation 
activity to reduce stress.

-  Live demo of relaxation activities.

Increasing knowledge on the importance of relaxation 
activity to reduce stress.

5 What is stress?
-  Brief speech to deliver information.

- Watching video to visualize information and 
increasing motivation. 

Increasing knowledge on stress, stress situation and the 
importance of coping.
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6 Managing stress wisely!
-  Team-working competitions and games.

-  Offering different coping strategies.
Learning how to control stress in unsuitable situations.

7 Live, Camera, Action! Role playing for coping strategies. Coping strategies, moral values in different situations.

8 Be physically active!
-  Brief speech to deliver information.

-   Some attractive team-working games.
Increasing knowledge on the importance of physical 

activity and disadvantages of sedentary lifestyle.

9 Balanced diet
-   Brief speech to deliver information.

-  Some attractive competition and games using food 
cards and puzzles.

-  Increasing knowledge on the importance of healthy diet, 
food groups and food pyramid. 

-  Reducing intake of sweet and fast food.

10 3 Main meals

- Brief speech to deliver information.

-  Some attractive competition and games using food 
cards.

-  Watching video to visualize information and 
increasing motivation.

-  Increasing knowledge on the importance of breakfast 
and other meals.

-  Reducing missing main meals.

11 Fruits and Vegetables
-  Brief speech to deliver information.

-  Team-working competition to make healthy snacks.

- Increasing knowledge on the importance of fruit and 
vegetable.

-  Preparing healthy snacks for school time or at home.

The sessions will be held once per week for one hour in each 
intervention school. Each session starts with relaxation activities 
and finishes by Q&A and musical exercise. Researcher will make 
the rules to control the educational sessions and their discipline. 
The rules of attending classes will be reviewed for students at the 
beginning of each session. The required materials and stationeries 
will be provided and checked by research team before each session. 
No intervention will be conducted in the control group during 
data collection. The control group will receive the educational 
instruments and materials at the end of the study. 

Measurements and Outcomes

Data will be collected by six, self-administered questionnaires 
to measure demographics, knowledge, attitude and practice 
for healthy lifestyle, healthy diet, physical activity and stress 
management skills including relaxation activities and coping. 
The questionnaires were developed by the expert panel in 
Shahid Beheshti Medical Sciences University (SBMU) and Tehran 
University of Medical Sciences (TUMS). The questionnaire also was 
adapted from the previous study on healthy lifestyle by Tajik et 
al. [49] which was conducted among adolescents. The process of 
review and revising of the questionnaires was done considering the 
module content. Reliability and validity of the questionnaires were 
assessed through evaluating their face and content validity, as well 
as internal consistency.

A.	 The Study Questionnaires are as Follows: 

Demographic Questionnaire: age, gender, ethnicity, 
household size, monthly household income, parental educational 
level, parental occupation and the menarche age of female students. 

Knowledge Questionnaire: Students’ knowledge will be 
assessed by 34-item, self-administered questionnaire (including 

sub-scales on healthy lifestyle, healthy diet, physical activity, self-
identification, relaxation activity and coping). The questionnaire 
was developed and modified based on previous studies [50-57]. 
The knowledge questionnaire consisted of five multiple-choice 
questions that the fifth is “I do not know” and rest of four choices is 
facts which only one of them is a true answer. 

Attitude Questionnaire: The questionnaire on attitude 
included 31 items (on healthy lifestyle, healthy diet, physical 
activity, self-identification, relaxation activity and coping), with 
5-point scale response options, ranging from ‘strongly agree (1 
point)’ to ‘strongly disagree (5 points)’. It was developed based on 
previous studies [49-62] by the study team. 

Eating Behavior Questionnaire: The Eating behavior 
questionnaire was developed and modified based on two pre-
existing questionnaires: Eating Behaviors Questionnaire (EBQ) 
(62) and food habits [53]. This questionnaire assessed frequency 
of meal consumption and snacking between meals; frequency 
of eating outside, fast foods, sweet foods and beverages, and 
frequency of food groups (fruits, vegetables, dairy and fish), type 
of snacks consumption, use and type of dietary supplement. The 
questionnaire according to the goal of intervention was modified 
adding questions related to ‘frequency of food groups’ Frequencies 
ranged from every day (score 7) to less than once a month or 
never (score 0). Internal consistency for the current study is 0.791. 
Skipping at least one meal per day will be considered as skipping 
meal and snacking. 

Daily Activity Questionnaire: This questionnaire which was 
developed and validated by Kelishadi et al. [63], included 9levels 
of physical activity, ranging from inactivity (0.9 METs) to vigorous 
activity (>6 METs). The cronbach’s alpha value of the scale was 
0.87, which indicates acceptable internal consistency.
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Coping Inventory for Stressful Situations (CISS): CISS is 
developed by Endler and Parker [64] and focused on identification 
and comparison of basic coping strategies used by different 
individuals across different types of stressful situations [64]. The 
CISS is a 48-item scale that measures three basic coping strategies: 
Task-Oriented, Emotion-Oriented, and Avoidance (distraction and 
social items), with 16 items per scale. These 5-point Likert scales 
are scored from 1 (not at all) to 5 (very much). The higher summing 
scores indicate a greater use of that particular coping strategy. The 
Cronbach’s alpha reported for the scale and its sub-scales range 
from 0.72 to 0.92 [64]. The Persian version of the CISS was validated 
[65] with the Cronbach’s alpha of 0.70 to 0.86 for coping scales. 

General Health Questionnaire-28 (GHQ-28): The GHQ-28 
was developed and validated by Goldberg and Hillier [66] to detect 
the risk of developing psychiatric disorder or to measure emotional 
distress. The questionnaire is consisted of 28 questions in 4 Likert 
scale from 0 (not at all) to 3 (much more than usual). The scores 
above 22 indicate disorder symptoms. The Cronbach’s alpha 
coefficient of the Persian version of GHQ is 0.90 [67]. 

Relaxation Activity: This questionnaire was developed based 
on the frequency of practicing relaxation activity techniques for 
muscle relaxation activity and deep breathing activity according to 
the literature review [49,68,69]. Two questions on the duration and 
frequency of doing relaxation will assess the relaxation activities. 
The frequency of relaxation activities was including: none, 1 time, 2 
or 3 times, 4 or 5 times, 6 or 7 times. The scores was ranging from 
0 (none) to 4 (6 or 7 times). Total relaxation activity practice per 
week was calculated as the sum of the two individual behaviors per 

week. 

Data Collection Procedure

Data will be collected using a set of structured, pre-tested 
and self-administrative questionnaires in Persian language. After 
identifying appropriate schools, the agreements will be done by 
telephone and face to face meeting with the schools’ principals. 
The principals of the 12 selected schools were informed about 
the objectives of the study and how the process of data collection 
would be. After obtaining the approval from the school principal, 
participants and their parents will be given consent forms one 
week before data collection and they will be asked to return 
back the signed consent forms. The principal and teachers of the 
school will inform the students of the data collection process. 
After making an appointment for baseline data collection, the 
self-administered questionnaires will be handed to participants 
to be filled out in the classes. First, research team will explain all 
questionnaires step by step to participants and will ask them to 
complete the questionnaires truly. After filling the questionnaires, 
the anthropometry measurements, including body weight and 
height will be measured using calibrated tools by research team. 

The educational sessions will be commenced in 5 months 
(September-January). A baseline data will be collected a week prior 
to the intervention and subsequently an immediate post-test and 
a three-month follow-up test will be carried out for both groups 
(control and intervention) using the same questionnaire set.

Expected Outcomes: The expected study outcomes including 
the primary and secondary outcomes which will be implemented 
in sequence are presented in Table 2. 

Table 2: The primary and secondary outcomes of the study.

Outcome Level Outcomes

Primary 

-  Increase in the mean score of knowledge on

·                     Healthy diet

·                     Physical activity

·                     Stress management

- Increase in the mean score of attitudes on

o        Healthy diet

o        Physical activity

o        Stress management

-  Improve in healthy eating score

-   Improve in physical activity level

-    Improve in stress management skills (coping stress and 
relaxation activities)

Secondary Reduction in the mean score of GHQ 

Data Analysis

Data will be analyzed using the SPSS software version 21.0. 
Normality of data will be checked by the value of skewness/std. 
error less than 1.96, and histogram values. For data which are not 
normally distributed, a log transformation can be used. The alpha 

level at 0.05 will be taken as the level of statistical significance for 
all the variables in the analysis. Independent t-test will be done 
to determine the differences in the mean between intervention 
and control groups. For the nominal and ordinal variables, Chi-
square test will be used to test the association between categorical 
dependent and independent variables. Two-way repeated measure 
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ANOVA controlling for baseline socio-demographic data, will be 
performed to test whether there is significant difference in the 
means score between study groups at different times over the 
period of study and also for the effect of time (baseline, at 3 months 
and 6 months follow-up assessments) in each group. 

Discussion
This paper presents the rationale and protocol for the healthy 

lifestyle intervention among adolescents. To the best our knowledge, 
this is an innovative intervention and the first randomized lifestyle 
change educational program, using three main domains of stress 
management, diet and physical activity. Other studies tried to 
introduce lifestyle to adolescents and/or adults conducting physical 
activity and healthy diet [70,71]. Conducting the trial in schools with 
different socio-economical levels is important to evaluate feasibility 
and effectiveness of the intervention. As far as some lifestyle skills 
may be improved in poverty and some in wealth [72,73]. Moreover, 
adolescents meet lots of crises in the specific period of life while 
have a bit skills to solve or manage them. Targeting adolescents that 
do not have enough information about themselves and their health 
is one of the crucial requirements for each country to have healthy 
society in future. Poor knowledge on lifestyle can lead to poor health 
and subsequently psychosocial problems and/or poor diet which 
are the major problems among adolescents especially in urban 
settings [74]. Although these issues have often been neglected, early 
intervention can prevent and improve emotional disturbances. 
Paying attention to factors related to adolescent mental health, 
lifestyle and dietary behavior is an urgent necessity. Improving 
mental health will require increasing knowledge, changing attitude 
and improving stress management skills, diet quality and physical 
activity [43,75,76], as the components of healthy lifestyle [77,78]. 

Previous studies have mainly focused on coping strategies to deal 
with negative emotions such as stress, sadness, and anxiety [79,80], 
while in the current study, positive approach to stress management 
is emphasized, including active coping, getting consultation from 
wise people, teachers and parents, role playing to find solutions for 
different difficulties, as well as relaxation activities. For instance, 
the coping strategies included in the module involved activities 
such as improving children’s abilities, feelings, communications, 
and networking to help them cope more effectively with changes in 
life. And also each session will be continued by performing physical 
activity or exercise to improve mental health even in the presence 
of serious mental problems [81]. Finally, increasing knowledge and 
improving attitude and behaviour on healthy diet aims to reduce 
stress oxidative and boost mental health as well as reduce the risk 
of mental disorders. Through the proposed intervention, fruits, 
vegetables, whole brans, fish, and also dairy products and water 
are promoted as a mean to reduce stress. In line with this approach, 
O’Neil et al. [82] proposed a dietary intervention to improve mental 
health. Their protocol involved some dietary changes, including 

eating fruits, vegetables, whole grains, fish, olive oil, legumes and 
nuts. A study by Kulkarni et al. [83] showed that healthy eating was 
significant associated with mental health and unhealthy eating was 
associated with mental distress (p<0.05). Contrary, a descriptive 
study among middle-aged individuals stated that healthy diet had 
no significant associated with mental health [84]. 

However, although programs on improving healthy diets, 
physical activities and psychosocial wellbeing are being 
implemented among adolescents, comprehensive approaches on 
healthy lifestyle considering its main components in one package 
is still rare. Accordingly, the findings of this study will be useful for 
health educators, health promoters, and nutritionists who provide 
an opportunity to impress adolescents’ requires such as coping, 
eating and physical activities. In addition, the educational program 
can be used for future interventions which are based on behavioral 
changes. The findings of this study will provide useful information 
for policy makers in this area to focus on interventional strategies 
that will address behavioral changes among adolescents to improve 
mental health. 

Timeline and The Current Status of the Trial

The research study will be conducted over more than one year 
comprising preparation of the educational package, pilot study, 
and implementation of study, data analysis and writing the report. 
Permissions and recruitment of participants commenced in winter 
2018.
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