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Purpose: This study aimed to systematically develop an obesity prevention program for 
adolescents to promote healthy eating and physical activity in schools. Methods: The 
development of the Let's Eat Healthy and Move at School program for adolescents 
followed the six steps of intervention mapping (IM). IM is a widely used protocol for 
developing systematic and effective interventions based on theories and evidence. 
Results: To better understand the problem and identify the needs of adolescents, inter-
views were conducted with teachers, school nurses, and students (step 1). In step 2, the 
desired behaviors and their determinants were established and combined into a matrix 
comprising 16 change objectives. In step 3, theoretical methods such as persuasive com-
munication and consciousness-raising were chosen. The program was segmented into 
three educational activity sessions in step 4. In step 5, an implementation manual was 
developed for program instructors to ensure effective and accurate implementation. 
Finally, practices for evaluating the program's effectiveness and procedures were designed 
in step 6. Conclusion: The Let’s Eat Healthy and Move at School program will provide 
adolescents with guidelines to promote healthy living and prevent obesity in everyday 
life using strategies for sustainable adolescent obesity prevention and management.
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INTRODUCTION

According to the United States Centers for Disease Control 
and Prevention, the prevalence of obesity in 2017-2018 was 
19.3% among children and adolescents aged 2-19 years old. It 
was even higher (21.2%) among adolescents aged 12-19 years 
old, particularly compared to children aged 2-5 years (13.4%) 
and 6-11 years (20.3%) [1]. In South Korea, the obesity preva-
lence among children and adolescents has steadily increased 
from 8.5% in 1998 to 10.2% in 2010 and 11.5% in 2018 [2]. 
According to the Korea Youth Risk Behavior Web-based 
Survey [3], the obesity rate of adolescents was 5.1% in 2009, 
7.5% in 2016, and 12.1% in 2020. These data provide evidence 
showing an increase in the obesity rate, which is likely in part 
due to high academic workloads, needing excessive time to 
devote to study, and a decrease in physical activity as adoles-

cents in Korea move on to higher grade levels [4]. An increase 
in the rate of overweight and obesity will lead to further health 
problems for adolescents such as asthma, joint problems, type 
2 diabetes, depression, anxiety, and sleep apnea, and can neg-
atively affect academic achievement due to disease-related 
absences from school [5]. In addition, obese adolescents have 
a high rate of various psychosocial problems, bullying, bipo-
lar disorder, schizophrenia, and even suicidal thoughts [6]. 
Neglecting obesity during adolescence will likely lead to obe-
sity in adulthood and comorbidities of obesity-related dis-
eases such as diabetes and hypertension [7].

Adolescent obesity is affected by both individual and envi-
ronmental factors [4]. The individual factors include excessive 
academic stress, which can lead to unhealthy eating behaviors 
and a sedentary lifestyle, such as the development of a gam-
ing or internet addiction [8]. Moreover, physical inactivity al-
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so tends to be high among adolescents who frequently con-
sume fast food [9]. From an environmental point of view, the 
home environments of adolescents, including being from a 
low-income household or experiencing poor living conditions, 
and a lack of opportunities for physical activity at school [4,10] 
ultimately accelerate the risk of obesity and obesity-related 
diseases.

Among the various factors that influence adolescent obe-
sity, schools are an important setting within which adoles-
cents can shape obesity-related behaviors [11]. Adolescents 
spend most of the day at school, and schools offer two meals 
per day and opportunities for physical activities through phy-
sical education classes and break time [11]. Given these cir-
cumstances, the United Kingdom has begun to promote vari-
ous programs at the school level to emphasize healthy living 
practices. Adolescents who live short distances from their 
schools are encouraged to walk to school, and students who 
ride a car to school are encouraged to exit the vehicle at a cer-
tain distance from the school and walk the rest of the way for 
a total of at least 10 minutes [12]. In the United States, admin-
istrators installed vending machines that sell healthy foods 
[13]. Policy-makers in Australia have also undertaken strat-
egies to foster a healthy environment for children and adoles-
cents by implementing school- based programs, among vari-
ous other strategies, to mitigate the adolescent obesity prob-
lem [14]. These examples suggest that many other countries 
have begun to implement school-based obesity prevention 
programs with great variety. However, in Korea, few system-
atic obesity prevention management programs with long-term 
goals have been developed. In addition, since the school envi-
ronment in Korea is different from that in other countries, obe-
sity prevention and management programs adapted to the 
characteristics of the Korean school environment urgently 
need to be developed. The school environment is vital for the 
effective prevention and management of adolescent obesity 
since adolescent obesity involves not only behavioral factors 
at the individual level, such as poor eating habits and a lack of 
physical activity to increase energy intake and reduce energy 
consumption, but also various factors at the environmental 
level that affect adolescents' physical activity and eating hab-
its [15,16].

Despite the need for adolescent obesity prevention meas-
ures, a systematic review on childhood obesity interventions 
in Korea found that, out of 192 studies from 1996 to 2015, only 
nine studies (4.7%) involving adolescents and four (2.1%) in-
volving elementary school students and adolescents have 
been conducted on the topic [17]. In addition, a total of 14 
studies (published between 1994 and 2014) that involved 
adolescent obesity patients were reviewed in research that 
analyzed the status of adolescent obesity management pro-

grams conducted at domestic healthcare institutions [18]. 
According to this study, eight of the 14 obesity management 
programs that were implemented were complex programs that 
combined exercise and education, with nine of the programs 
having been implemented at general hospitals and five having 
been conducted at local health centers. While there have been 
some studies that have targeted adolescents in domestic settings 
[19,20], these studies have focused on adolescent obesity man-
agement rather than obesity prevention. Moreover, there have 
been no studies emphasizing the role of schools in the daily lives 
of adolescents concerning obesity prevention, even though 
schools are where adolescents spend most of their time. 

1. Intervention Mapping

Intervention mapping (IM) [21] is a widely used protocol 
for developing tailored interventions using community-based 
participatory research. Taking an iterative approach, IM of-
fers a structure for systematically developing interventions 
from problem identification to problem-solving or mitigation 
(Figure 1). The six steps of IM comprise several tasks, each of 
which integrates theory and evidence. The completion of the 
tasks within a step results in the creation of a product that 
guides the subsequent step. The completion of all of the steps 
leads to the creation of a blueprint for designing, implement-
ing, and evaluating an intervention based on theoretical, em-
pirical, and practical information. This sequential description 
of the program components is intended to address the effects 
of individual and environmental-level determinants, and the 
behaviors, outcomes, health, and quality of life of the target 
population [21]. IM has been used as an important method for 
carrying out various projects worldwide [16] and is expected 
to be used more extensively in the future.

In conclusion, developing a school-based obesity pre-
vention program for adolescents in Korea is essential, and this 
study aimed to initiate a systematic process for developing 
such a program using IM.

METHODS

Ethics statement: This study was approved by the Institutional 

Review Board of Inje University (No. INJE 2019-07-027-002). 

1. Research Design

This paper describes the development of the Let's Eat Heal-
thy and Move at School program for adolescent obesity pre-
vention using the six steps of IM (Figure 1). In step 1 of IM, a 
needs assessment (or problem analysis) is conducted to iden-
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  Figure 1. Six steps and tasks of intervention mapping.

tify who the program would target, what needs to change, 
and for whom. Based on this information a logic model of the 
problem is created. In step 2, the program outcomes are identi-
fied: a logic model of change is created, and a matrix of change 
objectives is produced by combining (sub)behaviors with be-
havioral determinants to identify which beliefs should be tar-
geted by an intervention. Subsequently, in step 3, theory-based 
methods are chosen that match the determinants into which the 
identified beliefs are classified. Those methods are translated 
into practical applications, accounting for the unique conditions 
(parameters) under which the chosen methods work. In step 4, 
the program is produced, and in steps 5 and 6, plans are made 
to optimize opportunities for future implementation and to test 
the intervention's effectiveness.

1) Step 1: Logic model of the problem
Step 1 involves organizing a planning group to develop the 

program and establish a logic model of the problem through a 
needs assessment. A program planning group includes poten-
tial intervention participants, developers, and instructors. 
Since IM strongly emphasizes the shared values of the stake-

holders who participate in the process of program develop-
ment, the program planning group aims to increase the future 
practicality and applicability of the program. In addition, fo-
cus group interviews and a systematic literature review may 
be conducted. Outcomes and determinants are identified based 
on the findings of the needs assessment, and an investigation 
is carried out as to which types of methods should be used in 
the program to address the needs and preferences of the target 
population.

2) Step 2: Program outcomes and objectives - Logic model of 
change
Step 2 involves creating a logic model for change and con-

structing the matrices for developing the program, which is a 
key part of program development using IM. The matrix con-
sists of performance objectives (POs), individual determinants, 
and change objectives (COs). Specific POs for achieving the 
outcomes or goals of the program selected in step 1 are out-
lined along with the relevant determinants, resulting in the 
COs that are the focus of the program. 
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3) Step 3 and 4: Program design and production
In Step 3, theory- and evidence-based change methods and 

practical applications suited to each CO are selected. Accord-
ing to Bartholomew Eldredge et al. [21] and Kok et al. [22], the 
use of theory-based methods increases the effectiveness of in-
terventions at changing behavior. They present theory-in-
formed methods for each type of determinant such as aware-
ness or attitude. Practical applications are the means by which 
the chosen theory-based methods are integrated into an inter-
vention such as lectures or TV advertisements. Then, in step 4, 
the materials and articles that will be used in the program are 
created, and, ideally, a preliminary pilot test is conducted with 
prospective participants.

4) Step 5: Program implementation plan
Step 5 involves detailed planning concerning the program's 

implementation to ensure consistency between program in-
structors and the preparation of strategies to help program 
implementers with program adoption and use. During this 
stage, operation manuals to ensure accurate and consistent 
application of the program by stakeholders are developed. 

5) Step 6: Evaluation plan
During step 6, processes for evaluating the effectiveness 

and process of the program are developed, and the systematic 
execution of program evaluation is ensured. 

RESULTS

1. Step 1: Logic Model of the Problem

In this study, we designed the planning group to include 
experts in nursing, medicine, nutrition, health psychology, 
and program designers. In addition, to conduct the needs as-
sessment, focus group interviews were undertaken that in-
cluded 15 teachers (4 groups), 4 school nurses (1 group), and 
21 obese male and female high school students (3 groups). In 
addition, an individual interview was conducted with one 
school nurse. The reason we conducted interviews with over-
weight or obese adolescents is that understanding their behav-
iors and environments will ultimately help determine what ac-
tions are needed to prevent obesity. The beverages and cookies 
were provided during the interview to foster an environment 
in which interviewees felt comfortable talking freely and open-
ly. Interviews lasted approximately 1 hour for each focus 
group and approximately 30 minutes for individual inter-
views. The main questions were as follows: "What do you 
think is the school's role in adolescent obesity prevention and 
management?" and "What facilitates and inhibits adolescent 
obesity management and prevention?"

The results of the needs assessment found that the partici-
pants agreed about the severity of obesity among high school 
students. One teacher commented, "Schools are turning stu-
dents into obese monsters." Students also expressed concerns 
about the severity of obesity, some of whom said, "I lose 
weight during school breaks but only gain weight again when 
I come back to school," and "I gained 10 kg after entering high 
school." Participants also sympathized with the need for 
schools to foster a more healthy environment. Teachers also 
agreed on the importance of a healthy school environment, 
with one teacher saying, "We need to create a healthy school 
environment," and another saying, "The students were defi-
nitely slimmer when the school food service was healthy and 
there wasn't any snack stall in the school." Lastly, a vicious cy-
cle concerning students' individual lifestyles and the school 
environment was identified: the stress students feel due to ex-
cessive academic pressure leads to negative eating habits such 
as binge eating and night eating as well as unhealthy lifestyle 
habits such as addictive cell phone use and YouTube obses-
sion. These negative lifestyle habits are accelerated by an un-
healthy school environment that promotes poor eating habits 
and a sedentary lifestyle (e.g. allowing food delivery and re-
placing physical education time with learning time). Conse-
quently, unhealthy lifestyles related to the school environ-
ment directly lead to overweight and obesity. Thus, a step-by- 
step approach is required to address these problems. Most ur-
gently, students must be able to follow through with their in-
tentions to develop healthy eating habits and participate in 
physical activities at school.

2. Step 2: Program Outcomes and Objectives - Logic 

Model of Change

In this study, an intervention logic model was constructed 
for program development directed at the most relevant deter-
minants, based on the theory of planned behavior [22] and the 
reasoned action approach [23]. Figure 2 shows the logic model 
of change. The Let's Eat Healthy and Move at School pro-
gram-a school-based obesity prevention program for adoles-
cents-is expected to improve program participants' awareness, 
risk perception, skills and self-efficacy, attitude and outcome 
expectations for obesity prevention, and obesity prevention- 
related behaviors (healthy eating and physical activity). These 
psychosocial determinants are measurable as immediate out-
comes. Changes in these psychosocial determinants affect ado-
lescents' intentions to adopt healthy lifestyles (intermediate 
outcome), which are key for encouraging actual behavioral 
changes, and ultimately inspire individuals to adopt healthy 
diets and increase their physical activity (behavioral out-
come). 
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Figure 2. Logic model of change of this study. OP, obesity prevention; OPBs, obesity prevention-related 
behaviors.

The matrix of this study consists of three POs, six indivi-
dual determinants, and 16 COs. The three POs are shown in 
Table 1: 1) find out the why and how of obesity prevention, 2) 
eat healthy meals and snacks in school, and 3) increase the lev-
el of physical activity in school. In addition, six individual de-
terminants, including awareness and risk perception (AR), 
skills and self-efficacy (SSE), and attitude and outcome ex-
pectations (AO) are shown. COs were created at the point 
where the POs and determinants converged. 

3. Step 3: Program Design 

The theoretical methods used in this study were persuasive 
communication, raising consciousness, individualization, plan-
ning coping responses, feedback, goal setting, and facilitation. 
The theory-based methods and practical applications applied 
for each determinant are shown in Table 2. Theoretical meth-
ods were assigned to corresponding COs, such as goal setting 
and feedback, which were applied to CO SSE2.3 ("Express con-
fidence that students can eat healthy meals and snacks in 
school"). Program participants recorded their goals concern-
ing healthy eating at school in a workseet and gave pre-
sentations on those goals, for which they received individual 
feedback. In addition, the theoretical methods of persuasive 
communication and facilitation were applied to CO SSE3.1
("List ways to increase the level of physical activity level in 
schools"). School program instructors provide lectures on how 
to improve physical activity in school and conduct in-school 

campaigns such as displaying posters encouraging physical ac-
tivity and providing students with elastic exercise bands that 
could be used easily at any time to promote their physical 
activities.

4. Step 4: Program Production

In step 4, the structure and organization of the program 
were refined, and detailed plans and materials for the pro-
gram were devised based on the contents designed in step 3. 
The program was developed by the four authors by meeting 
in person several times. In addition, during the design process 
of the program, the program contents were reviewed in their 
entirety by two medical doctors who specialized in childhood 
obesity. The program was designed to comprise three sessions 
based on the following themes: 1) adolescent obesity and the 
role of schools, 2) healthy eating behaviors at school, and 3) in-
creasing physical activity at school. The detailed program, 
along with some of the program materials, is shown in the ap-
pendix, which outlines the program and includes information 
about the length, instructors, place, goals, necessary materi-
als, and the detailed composition of each session. 

5. Step 5: Program Implementation Plan

In this study, the program instructors were project manag-
ers from public health centers or school nurses, since the tar-
get population for the program was adolescents in middle 
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Table 1. Matrix of Change Objectives for the Let’s Eat Healthy and Move at School Program Targeting Students

POs
COs of individual determinants 

AR SSE AO

PO1. Find out the why and 
how of obesity 
prevention 

1.1 Understand the need for 
obesity prevention

1.1 List ways to prevent obesity 1.1 State the advantages of 
obesity prevention

1.2 Understand the need for 
obesity prevention in schools

PO2. Eat healthy meals and 
snacks in school

2.1 Acknowledge that there are 
barriers to choosing healthy 
foods and snacks in school 

2.1 List ways to eat healthy meals 
and snacks in school

2.1 State the advantages of 
eating breakfast

2.2 Acknowledge that there are 
barriers to eating meals on 
time

2.2 List possible solutions to 
overcome barriers

2.3 Acknowledge that there are 
barriers to eating the right 
portion size during meals 

2.3 Express confidence that 
students can eat healthy meals 
and snacks in school

PO3. Increase the level of 
physical activity in 
school

3.1 Acknowledge that there are 
barriers when increasing the 
level of physical activity in 
schools

3.1 List ways to increase the level 
of physical activity level in 
schools 

3.1 State the advantages of 
physical activity

3.2 List possible solutions to 
overcome barriers

3.3 Express confidence that 
students can increase their 
level of physical activity in 
school

AO, attitudes and outcome expectations; AR, awareness and risk perception; CO, change objective; PO, performance objective; SSE, skills and 
self-efficacy.

and high schools. We developed a program implementation 
manual so that the program instructors could systematically 
and easily implement the program in schools. The imple-
mentation manual gives an outline of the program and pres-
ents in concrete detail the goals, necessary materials, composi-
tion and special notes, procedures for each session, and meth-
ods for taking body measurements. 

6. Step 6: Evaluation Plan

A self-report questionnaire survey to be conducted before 
and after program implementation was designed to evaluate 
the program's effectiveness. The Obesity Prevention-related 
Behaviors Intention Questionnaire-a survey instrument for 
measuring the immediate and intermediate outcomes in the 
logic model of change (Figure 2)-was developed based on the 
program matrix (Table 1) using the method suggested by 
Fishbein and Ajzen [23]. They outlined how to construct ques-
tionnaire items based on each determinant and suggested a 
7-point Likert scale for rating them. The instrument in this 
study was designed to consist of 11 items to measure the psy-
chosocial determinants of obesity prevention behaviors in 

adolescents, including their awareness and risk perception (4 
items), skills and self-efficacy (2 items), attitudes and outcome 
expectations (3 items), and intentions (2 items) (Table 3). The 
contents of these items were reviewed by one health psychol-
ogy expert and two medical doctors who specialized in child-
hood obesity. Each item was designed to be rated on a 7-point 
Likert scale with possible scores ranging from 11 to 77 points, 
with a higher score indicating a greater intention to adopt be-
haviors to prevent obesity. In addition, the behavioral out-
comes in the logic model of change (Figure 2) were measured 
using the Nutrition Quotient for Adolescents [24] and 
Korean Youth Physical Activity Questionnaire [25].

A post-participation satisfaction survey designed to be com-
pleted by program participants was developed for evaluating 
the program process. The program satisfaction survey com-
prised nine questions to evaluate participants' satisfaction con-
cerning the program's contents and operation, as well as their 
willingness to participate in the program again, and included 
a blank section where participants could answer in their own 
words what they felt and thought about the program. Each 
item was designed to be measured on a 5-point Likert scale, 
with total possible scores ranging from 9 to 45 points and a 
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Table 2. Theoretical Methods and Practical Applications Related to the Let’s Eat Healthy and Move at School Program

COs Theoretical methods*: Definition Parameters for effectiveness Practical applications

Awareness and risk perception

1.1 Understand the need for 
obesity prevention

Persuasive communication
(communication-persuasion 
matrix [26]; elaboration 
likelihood model [27]; 
diffusion of innovations 
theory [28]): Guiding 
individuals and 
environmental agents toward 
the adoption of an idea, 
attitude, or action by using 
arguments or other means

Messages need to be relevant 
and not too divergent from 
the beliefs of the individual; 
can be stimulated by surprise 
and repetition. Will include 
arguments

Collective education (lecture)
- Summarize the present-day state of 

adolescent obesity and the important 
role of schools in obesity prevention

- Instructors repeatedly emphasize the 
importance of obesity prevention and 
adolescents’ lives in school during 
lecture

- Lecture materials (PPTX) are used

1.2 Understand the need for 
obesity prevention in 
schools

Consciousness-raising (health 
belief model [29]; 
precaution-adoption process 
model [30]; trans-theoretical 
model [31]): Providing 
information, feedback, or 
confrontation about the 
causes, consequences, and 
alternatives for a problem or 
a problem behavior

Can use feedback and 
confrontation; however, 
raising awareness should be 
quickly followed by 
increases in problem-solving 
ability and (collective) 
self-efficacy

Height measurement; weight 
measurement; worksheet activity; 
collective education (lecture)
- Heights and weights of individual 

students are measured, recorded in 
worksheets, and given to the 
corresponding student

- Each student conducts a self-evaluation 
of his/her obesity level to understand 
his/her condition

- Summarize the causes of, consequences 
of, and solutions to adolescent obesity

2.1 Acknowledge that there 
are barriers to choosing 
healthy foods and 
snacks in school 

Individualization
(trans-theoretical model 
[32-34]): Providing 
opportunities for learners to 
have personal questions 
answered or instructions 
paced according to their 
individual progress

Personal communication that 
responds to a learner’s needs

Worksheet activity
- Each student records in his/her 

worksheet their experiences related to 
healthy eating and their reasons for not 
eating healthy meals and snacks and 
not practicing physical activities in 
school

2.2 Acknowledge that there 
are barriers to eating 
meals on time

2.3 Acknowledge that there 
are barriers to eating the 
right portion size during 
meals

3.1 Acknowledge that there 
are barriers when 
increasing the level of 
physical activity in 
schools

Skills and self-efficacy 

1.1 List ways to prevent 
obesity 

Persuasive communication
(communication-persuasion 
matrix [26]; elaboration 
likelihood model [27]; 
diffusion of innovations 
theory [28]): guiding 
individuals and 
environmental agents toward 
the adoption of an idea, 
attitude, or action by using 
arguments or other means

Messages need to be relevant 
and not too divergent from 
the beliefs of the individual; 
can be stimulated by surprise 
and repetition. Will include 
arguments

Collective education (lecture)
- Introduce ways to prevent obesity

(practice healthy eating habits and 
improve physical activities)

- Instructors repeat obesity prevention 
methods when ending lecture

- Lecture materials (PPTX) are used

2.1 List ways to eat healthy 
meals and snacks in 
school

Persuasive communication
(communication-persuasion 
matrix [26]; elaboration 
likelihood model [27]; 
diffusion of innovations 
theory [28]): Guiding 
individuals and 
environmental agents toward 
the adoption of an idea, 
attitude, or action by using 
arguments or other means

Messages need to be relevant 
and not too divergent from 
the beliefs of the individual; 
can be stimulated by surprise 
and repetition. Will include 
arguments

Collective education (lecture)
- Introduce ways to practice healthy 

eating habits at school
- Instructors repeat how to choose 

healthy foods when ending the lecture
- Lecture materials (PPTX) are used

*The theoretical method is introduced in a book by Bartholomew Eldredge et al. [21] (page 376-398); COs, change objectives; PPTX, PowerPoint file.
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Table 2. Theoretical Methods and Practical Applications Related to the Let’s Eat Healthy and Move at School Program (Continued)

COs Theoretical methods*: Definition Parameters for effectiveness Practical applications

Skills and self-efficacy 

2.2 List possible solutions to 
overcome barriers

Planning coping responses
(attribution theory and 
relapse prevention theory 
[35]; theories of goal-directed 
behavior [36]): Getting the 
person to identify potential 
barriers and ways to 
overcome these

Identification of high-risk 
situations and practicing 
coping responses

Worksheet activity
- Students record in their worksheets the 

barriers to practicing healthy eating 
habits at school and how to overcome 
them

Feedback (theories of learning 
[37]; goal setting theory [38]; 
social cognitive theory [39]): 
Giving information to 
individuals and 
environmental agents 
regarding the extent to which 
they are accomplishing 
learning or performance, or 
the extent to which 
performance is having an 
impact

Feedback needs to be 
individual, address 
behaviors in real-time, and 
be specific

Presentation
- Provide feedback after each student’s 

presentation on his/her personal 
experience 

2.3 Express confidence that 
students can eat healthy 
meals and snacks in 
school

Goal-setting (goal setting 
theory; theories of 
self-regulation [39]): 
Prompting planning what the 
person will do, including a 
definition of goal-directed 
behaviors that result in the 
target behavior

Commitment to the goal; goals 
that are difficult but 
achievable within 
individuals’ skill levels

Worksheet activity
- Each student records in his/her 

worksheet their goals for practicing 
healthy eating habits at school

Feedback (theories of learning 
[37]; goal setting theory [38]; 
social cognitive theory [39]): 
Giving information to 
individuals and 
environmental agents 
regarding the extent to which 
they are accomplishing 
learning or performance, or 
the extent to which 
performance is having an 
impact

Feedback needs to be 
individual, address 
behaviors in real-time, and 
be specific

Presentation 
- Provide feedback after each student’s 

presentation on their goals for 
practicing healthy eating habits at 
school

3.1 List ways to increase the 
level of physical activity 
level in school

Persuasive communication
(communication-persuasion 
matrix [26]; elaboration 
likelihood model [27]; 
diffusion of innovations 
theory [28]): Guiding 
individuals and 
environmental agents toward 
the adoption of an idea, 
attitude, or action by using 
arguments or other means

Messages need to be relevant 
and not too divergent from 
the beliefs of the individual; 
can be stimulated by surprise 
and repetition. Will include 
arguments

Collective education (lecture); in-school 
campaign (poster display)
- Introduce ways to improve physical 

activities at school
- Instructors repeat ways to improve 

physical activities at the end of the 
lecture

- Lecture materials (PPTX) and posters 
are used

Facilitation (social cognitive 
theory [40]): Creating an 
environment that makes the 
action easier or reduces 
barriers to action

Requires real changes in one's 
environment instead of just 
one’s perception of the 
environment. Requires 
identification of barriers and 
facilitators and the power for 
making appropriate changes. 
Facilitating conditions on 
one environmental level are 
usually dealt with by 
intervening on a higher 
environmental level

Resistance band
- Provide resistance bands for students 

that can be used easily at school and 
teach exercise methods that use the 
band

*The theoretical method is introduced in a book by Bartholomew Eldredge et al. [21] (page 376-398); COs, change objectives; PPTX, PowerPoint file.
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Table 2. Theoretical Methods and Practical Applications Related to the Let’s Eat Healthy and Move at School Program (Continued)

COs Theoretical methods*: Definition Parameters for effectiveness Practical applications

Skills and self-efficacy

3.2 List possible solutions to 
overcome barriers

Planning coping responses
(attribution theory and relapse 
prevention theory [35]; theories 
of goal-directed behavior [36]): 
Getting the person to identify 
potential barriers and ways to 
overcome these

Identification of high-risk 
situations and practicing 
coping responses

Worksheet activity
- Students record in their worksheets 

barriers to improving their physical 
activity at school and how to overcome 
them

Feedback (theories of learning 
[37]; goal setting theory [38]; 
social cognitive theory [39]): 
Giving information to 
individuals and environmental 
agents regarding the extent to 
which they are accomplishing 
learning or performance, or the 
extent to which performance is 
having an impact

Feedback needs to be 
individual, address 
behaviors in real-time, and 
be specific

Presentation 
- Provide feedback after each student’s 

presentation on his/her personal 
experience

3.3 Express confidence that 
students can increase 
their level of physical 
activity in school

Goal-setting (goal setting theory; 
theories of self-regulation [39]): 
Prompting planning what the 
person will do, including a 
definition of goal-directed 
behaviors that result in the 
target behavior

Commitment to the goal; 
goals that are difficult but 
achievable within 
individuals’ skill levels

Worksheet activity
- Each student records in his/her 

worksheet goals for improving physical 
activities at school at the end of 
education

Feedback (theories of learning 
[37]; goal setting theory [38]; 
social cognitive theory [39]): 
Giving information to 
individuals and environmental 
agents regarding the extent to 
which they are accomplishing 
learning or performance, or the 
extent to which performance is 
having an impact

Feedback needs to be 
individual, address 
behaviors in real-time, and 
be specific

Presentation
- Provide feedback after each student’s 

presentation on their goals for 
improving their physical activity at 
school

Attitudes and outcome expectations

1.1 State the advantages of 
obesity prevention 

Persuasive communication
(communication-persuasion 
matrix [26]; elaboration 
likelihood model [27]; diffusion 
of innovations theory [28]): 
Guiding individuals and 
environmental agents toward 
the adoption of an idea, 
attitude, or action by using 
arguments or other means

Messages need to be 
relevant and not too 
divergent from the beliefs 
of the individual; can be 
stimulated by surprise  
and repetition. Will 
include arguments

Collective education (lecture)
- Summarize the advantages of obesity 

prevention
- Instructors repeat the advantages of 

obesity prevention at the end of the 
lecture

- Lecture materials (PPTX) are used

2.1 State the advantages of 
eating breakfast

Persuasive communication
(communication-persuasion 
matrix [26]; elaboration 
likelihood model [27]; diffusion 
of innovations theory [28]): 
Guiding individuals and 
environmental agents toward 
the adoption of an idea, 
attitude, or action by using 
arguments or other means

Messages need to be 
relevant and not too 
divergent from the beliefs 
of the individual; can be 
stimulated by surprise  
and repetition. Will 
include arguments

Collective education (lecture)
- Summarize the advantages of eating 

breakfast
- Instructors repeat the advantages of 

eating breakfast at the end of the 
lecture

- Lecture materials (PPTX) are used

3.1 State the advantages of 
physical activity

Persuasive communication
(communication-persuasion 
matrix [26]; elaboration 
likelihood model [27]; diffusion 
of innovations theory [28]): 
Guiding individuals and 
environmental agents toward 
the adoption of an idea, 
attitude, or action by using 
arguments or other means

Messages need to be 
relevant and not too 
divergent from the beliefs 
of the individual; can be 
stimulated by surprise  
and repetition. Will 
include arguments

Collective education (lecture)
- Summarize the advantages of physical 

activity
- Instructors repeat the advantages of 

physical activity at the end of the 
lecture

- Lecture materials (PPTX) are used

*The theoretical method is introduced in a book by Bartholomew Eldredge et al. [21] (page 376-398); COs, change objectives; PPTX, PowerPoint file.
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Table 3. Questionnaire Items Based on the Program Matrix in Step 2

Individual determinants Answer

Awareness and risk perception

AR1.1 Understand the need for obesity prevention
- Healthy eating is necessary to maintain a healthy weight and prevent chronic disease
- Physical activity is necessary to maintain a healthy weight and prevent chronic disease Agree Disagree

7 6 5 4 3 2 1AR1.2 Understand the need for obesity prevention in schools
- A healthy school environment is necessary to prevent obesity
- Healthy eating and physical activity at school is necessary to prevent obesity

Skills and self-efficacy

SSE2.3 Express confidence that students can eat healthy meals and snacks in school
- I’m confident that I can eat a healthy meal and snack at school True False

7 6 5 4 3 2 1SSE3.3 Express confidence that students can increase their level of physical activity in school
- I’m confident that I can increase my physical activity level at school 

Attitudes and outcome expectations

AO1.1 State the advantages of obesity prevention
- Eating healthy meals and snacks at school would help prevent obesity

Pleasant Unpleasant
7 6 5 4 3 2 1

AO2.1 State the advantages of eating breakfast 
- Eating breakfast would help to prevent obesity 

AO3.1 State the advantages of physical activity
- Increasing my level of physical activity at school would help prevent obesity

Intention

- I intend to eat healthy meals and snacks at school
- I intend to increase my physical activity level at school

Likely Unlikely
7 6 5 4 3 2 1

AO, attitudes and outcome expectations; AR, awareness and risk perception; SSE, skills and self-efficacy.

higher total score indicating greater satisfaction with the 
program. 

DISCUSSION

The Let's Eat Healthy and Move at School program was de-
veloped using the six steps of IM, an advanced health plan-
ning methodology. In this study, the entire session was or-
ganized in accordance with the six steps of IM, and the ob-
jectives, interventions, and scope of each session were speci-
fied. The program planning team was organized with the in-
put of multidisciplinary experts. In step 1, the problems and 
actual conditions of adolescent obesity were identified based 
on in-depth interviews with various stakeholders on the topic 
of adolescent obesity. In step 2, findings from the needs as-
sessment were translated into a matrix of COs. In step 3, suit-
able theoretical methods and applications were matched to 
the COs established in the previous step. The program was 
designed and organized in step 4, and an operation manual 
was developed for prospective program instructors in step 5. 
Lastly, methods to evaluate the program's effectiveness and 

process were devised in step 6. These steps resulted in the cre-
ation of a program comprising three in-school sessions that in-
clude educational activities and an in-school campaign to pre-
vent adolescent obesity through the adoption of healthy eat-
ing habits and the promotion of physical activities at school. 

IM is a planning framework that provides a systematic pro-
cess and detailed protocol for effective step-by-step decision- 
making in the development, implementation, and evaluation 
of interventions. It is actively used around the world for de-
veloping various health promotion programs for children and 
adolescents [41]. For example, a community-oriented obesity 
prevention program for children aged 2-9 years was devel-
oped, implemented, and evaluated across eight European 
countries (Sweden, Germany, Hungary, Italy, Cyprus, Spain, 
Belgium, and Estonia) as part of the Identification and Preven-
tion of Dietary- and Lifestyle-induced Health Effects in Child-
ren and Infants (IDEFICS) longitudinal study [42], which was 
conducted from September 2006 to February 2012 and led to 
the ratification of the IDEFICS Charter. The IDEFICS was for-
mally launched in Sweden in May 2011 and has since been 
consulted by various local communities, politicians, and poli-
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cy legislators interested in preventing childhood obesity for 
its evidence-based guidelines [42]. In the Netherlands, a pro-
tocol for a school-based program aimed at improving the 
quality of life of overweight adolescents by promoting phys-
ical activity was developed and conducted in 2016 [16], and an 
obesity prevention intervention program was developed in 
2019 for children aged 9-12 years who reside in low-socio-
economic status areas to improve their health behaviors [10]. 
Thus, IM has been actively used for developing and evaluat-
ing health promotion programs in many countries.

In contrast, there have been few domestic studies to system-
atically apply IM in Korea. One of the few Korean studies to 
use IM was Hwang's 2021 study [43] on the development and 
effectiveness of a program to promote the obesity prevention 
behaviors of preschool children [21]. In Hwang's study [43], a 
program was developed to improve the eating habits, phys-
ical activities, and sedentary behaviors of preschool children. 
The program consisted of eight sessions across four weeks, 
was designed using IM, and used various intervention strat-
egies (e.g., lectures, activities, and practice). As already men-
tioned, IM provides a systematic process for changing the be-
haviors of participants and has the advantage of being widely 
applicable for programs targeting various groups (e.g., chil-
dren, adolescents, and parents) and environments (e.g., schools 
and community organizations). In this respect, the present 
study is significant in that it used IM to systematically devel-
op an obesity prevention program aimed at changing ado-
lescents' behaviors (healthy eating habits and physical activ-
ities). It is expected that IM will continue to be actively used 
for developing theory- and evidence-based programs in the 
area of child health promotion.

In order to effectively prevent and manage obesity in ado-
lescents, it is necessary to reinforce a healthy lifestyle in 
schools and foster a healthy school environment in addition to 
providing support to individual students. Schools are espe-
cially important for the prevention and management of ado-
lescent obesity, particularly in Korea, since Korean students 
are highly prone to obesity due to a significant cultural em-
phasis on schoolwork, widespread unhealthy eating habits 
and sedentary lifestyles, and long school hours compared to 
students in other countries [4,8]. The recent surge in the ado-
lescent obesity rate further indicates an urgent need for inter-
ventions. Various efforts have been made internationally to 
foster healthy school environments, such as installing vending 
machines with healthy snack options [13] and encouraging 
students to walk to school to increase their physical activity 
[12]. Finland, in particular, was able to reduce the obesity rate 
among Finnish children from 16.1% to 8.2% in just 3 years by 
implementing a national action program called "Schools on 
the Move" [44]. Thus, interventions and strategies must be im-

plemented with urgency in Korea to reduce the rapidly in-
creasing adolescent obesity rate. In conclusion, this study is 
significant since it is the first to apply the IM health planning 
methodology to the development of an adolescent health pro-
motion program in Korea, and since it encourages students to 
independently practice healthy eating habits and participate 
in physical activities in schools, where adolescents spend the 
most time.

Nevertheless, the program developed in this study has 
some limitations. First, according to the ecological model of 
McLeroy et al. [45], behavioral changes in individuals are 
much more effective when they coincide with changes in the 
environment. The program in this study primarily focuses on 
individual changes in obesity prevention behaviors and should 
be modified and supplemented in the future with programs 
that incorporate changes in the actual environments that sur-
round adolescents (e.g. parents, teachers, and the school envi-
ronment). Second, the program was developed as a short-term 
program comprising three sessions due to constraints in the 
research conditions such as a limited development period and 
budget. Therefore, long-term programs are also needed to en-
sure more active, long-term behavioral changes in adoles-
cents. In particular, programs that take into account the pref-
erences of adolescents, such as apps, mobile-based elements, 
and social media services, in their practical applications are 
needed. Moreover, the program should be supplemented 
with different elements according to the degree of obesity 
among the target population (obese, overweight, and nor-
mal-weight groups, as well as underweight groups). Third, in 
this study, we developed a matrix according to the methods 
proposed by Fishbein and Ajzen [23], upon which the devel-
opment of our tool was based. Therefore, the reliability and 
validity of the tools still need to be tested in the future. Lastly, 
changes in adolescents' health behaviors, health problems, 
and quality of life, as well as changes in the school environ-
ment resulting from the program, need to be longitudinally 
evaluated.

CONCLUSION

In this study, the Let's Eat Healthy and Move at School pro-
gram was developed according to the six steps of IM, an ad-
vanced and widely used health promotion planning protocol. 
This study is meaningful in that an adolescent obesity pre-
vention program was systematically developed by following 
all six steps of IM, which reflects the needs of schools, thus in-
creasing the program's practical utility. Preliminary evalua-
tion of the program developed in this study will provide mul-
ti-dimensional verification of its applicability in the school 
setting. In addition, a plan to link programs between public 
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health centers and schools should be devised to revitalize 
youth obesity prevention programs. The program developed 
in this study will be a significant contribution to adolescent 
obesity prevention. 
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Appendix. Program composition and content

Session 1: Adolescent obesity and the role of schools

1. Outline
 Length: 50 minutes
 Implementer: Health center obesity project manager/staff or school health teacher
 Place: Classroom or assembly hall in the school

2. Goals
 Participants understand the importance and methods of adolescent obesity prevention
 Participants understand the importance of the school environment and school life for obesity prevention

3. Necessary items: Questionnaire, portable stadiometer, portable body weight scale, educational materials, worksheet
4. Composition and special notes

Sequence
Composition

(run-time)
Program content Procedure and special notes Necessary items

Method of 
implementation

1 Preliminary 
survey 

(15 mins)

․ Self-report 
questionnaire survey

․ Height and weight 
measurements

․ Distribute self-report questionnaire to 
participants and collect them when 
completed

․ Measure the height and weight of each 
participant, record them on the 
worksheet, and give it to the 
participant

․ Special note: Height and weight 
measurements are performed only in 
advance to allow participants to 
understand their weight status and 
motivate them to participate in the 
program. Therefore, if time constraints 
are expected, data from students’ 
health records may be used upon 
approval from school administrators

․ Questionnaire
․ Portable stadiometer 
․ Portable body weight 
scale 

․ Worksheet

2 Group 
education 
(30 mins)

․ Status, causes, and 
results of adolescent 
obesity

․ Ways to prevent 
adolescent obesity

․ Advantages of 
preventing adolescent 
obesity

․ School and obesity 
prevention

․ Provide a lecture using educational 
materials (PPTX)

․ Special note: The worksheet from the 
preliminary survey is used to let each 
participant understand his/her weight 
status. The lecture on obesity is given 
after raising students’ interest in 
obesity. Since the participants are 
typically sensitive to weight and 
appearance at their age, implementers 
must be careful not to draw or express 
attention to a specific student 

․ Educational materials 
(PPTX)

․ Lecture

3 Wrap-up 
(5 mins)

․ Adolescent obesity 
and the role of schools

․ Summarize and emphasize the lecture 
content using the educational 
materials (PPTX)

․ Educational materials 
(PPTX)

․ Lecture

PPTX, PowerPoint file.
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Session 2: Healthy eating behaviors at school

1. Outline
 Length: 50 minutes
 Implementer: Health center obesity project manager/staff or school health teacher
 Place: Classroom or assembly hall in the school

2. Goals
 Participants understand how to establish healthy eating behaviors at school

3. Necessary items: Educational materials, worksheets
4. Composition and special notes

Sequence
Composition

(run-time)
Program content Procedure and special notes Necessary items

Method of 
implementation

1 Group 
education 
(5 mins)

․ Review of the 
content from the 
previous session 

․ Give a quiz on the topics from the previous 
session (adolescent obesity and the role of 
schools) 

․ Special note: A prize may be given (ex: health 
center memento) to induce competition among 
participants

․ Educational 
materials (PPTX)

․ Quiz

2 Individual 
activity 

(10 mins)

․ Barriers and 
solutions to 
healthy eating 
behaviors at 
school

․ Guide each participant to write the barriers and 
solutions to practicing healthy eating behaviors
at school 

․ Invite 2-3 participants to present their 
experiences and provide feedback

․ Special note: A prize may be given (ex: health 
center memento) to boost participants’ 
motivation to participate

․ Worksheet ․ Presentation
․ Feedback

3 Group 
education 
(15 mins)

․ Ways to 
improve healthy 
eating behaviors 
at school

․ Provide a lecture using educational materials 
(PPTX)

․ Educational 
materials (PPTX)

․ Lecture

4 Individual 
activity 

(15 mins)

․ Set goals to 
improve healthy 
eating behaviors 
at school

․ Guide participants to write their goals to 
practice healthy eating behaviors at school

․ Invite 2-3 participants to present their 
experience and provide feedback

․ Special note: A prize may be given (ex: health 
center memento) to boost participants’ 
motivation to participate

․ Worksheet ․ Presentation
․ Feedback

5 Wrap-up
(5 mins)

․ Healthy eating 
behaviors at 
school

․ Summarize and emphasize today’s lecture 
content using the educational materials (PPTX)

․ Educational 
materials (PPTX)

․ Lecture

PPTX, PowerPoint file.
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Session 3: Increasing physical activity at school

1. Outline
 Length: 50 minutes
 Implementer: Health center obesity project manager/staff or school health teacher
 Place: Classroom or assembly hall in the school

2. Goals
 Participants understand how to improve physical activities at school 

3. Necessary items: Questionnaire, educational materials (PowerPoint file), worksheet, poster, resistance band
4. Composition and special note

Sequence
Composition
(Run-time)

Program content Procedure and special notes Necessary items
Method of 

implementation

1 Group 
education 
(5 mins)

․ Review of the 
content from the 
previous session

․ Give a quiz on the subject from the 
previous session (adolescent obesity 
and the role of schools) 

․ Special note: A prize may be given (ex: 
health center memento) to induce 
competition among participants

․ Educational 
materials (PPTX)

․ Quiz

2 Group 
education 
(15 mins)

․ Ways to improve 
physical activities at 
school

․ Provide a lecture using educational 
materials (PPTX)

․ Demonstrate exercises that can be done 
indoors using a resistance band and 
invite the participants to try them 

․ Special note: Display posters in 
conspicuous places to encourage 
continued improvement in physical 
activities after the program

․ Educational 
materials (PPTX)

․ Poster
․ Resistance band

․ Lecture
․ Demonstration
․ Practice
(in-school 
campaign)

3 Individual 
activity

(10 mins)

․ Barriers and 
solutions to 
improving physical 
activities at school

․ Guide each participant to write the 
barriers and solutions to improving 
physical activities at school 

․ Invite 2-3 participants to present their 
experiences and provide feedback

․ Special note: A prize may be given (ex: 
health center memento) to boost 
participants’ motivation to participate

․ Worksheet ․ Presentation
․ Feedback

4 Individual 
activity 
(5 mins)

․ Set goals to improve 
physical activities at 
school

․ Guide participants to write their goals 
to improve physical activities at school

․ Invite 2-3 participants to present their 
experience and provide feedback

․ Special note: A prize may be given (ex: 
health center memento) to boost 
participants’ motivation to participate

․ Worksheet ․ Presentation
․ Feedback

5 Post-survey 
(10 mins)

․ Self-report 
questionnaire 
survey

․ Distribute self-report questionnaire to 
participants and collect them when 
completed

․ Special note: If available, briefly 
introduce the obesity prevention 
program for adolescents currently 
provided at the health center

․ Questionnaire

6 Wrap-up 
(5 mins)

․ Improve physical 
activities at school

․ Summarize and emphasize today’s 
lecture content using educational 
materials (PPTX)

․ Educational 
materials (PPTX)

․ Lecture

PPTX, PowerPoint file.
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Program material example

1. Educational materials (PowerPoint file) 2. Worksheet

3. Operating manual 4. Poster


