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ABSTRACT

Background: Overweight and obesity have emerged as critical
global public health issues, as they elevate the risk of non-communicable
diseases. The university years constitute a pivotal phase characterized by
the prevalence of detrimental food practices and inconsistent physical
exercise, hence intensifying associated health concerns. This study seeks
to assess the influence of an online health education program, grounded
in the Transtheoretical Model, on the dietary and physical activity behavior
modification processes of overweight university students.

Methods: This study was designed as a two-arm, parallel, randomized
controlled clinical trial. The research was conducted at a foundation university
in Turkey, involving 54 overweight students who satisfied the inclusion
criteria and participated in training sessions once a week for one month.
Participants were randomly assigned to intervention (n=27) and control
(n=27) groups. The intervention group had online health education grounded
in the Transtheoretical Model for four weeks, while the control group got no
intervention. Measurements were taken before and after the test using the
Nutrition Change Processes Scale, Exercise Change Processes Scale, and the
Transtheoretical Model Stage of Change Form.

Results: The intervention group demonstrated a statistically significant
increase in scores on the Nutrition Improvement Processes Scale and Exercise
Change Processes Scale (p<0.05), while the control group exhibited no
significant improvement. A larger percentage of students in the intervention
group progressed to the action and maintenance stages compared to those
in the control group.

Conclusions: The online health education based on the Transtheoretical
Model significantly influenced dietary and physical activity behavior changes
among overweight students. The results demonstrate that organized health
education initiatives might enhance motivation and facilitate enduring
behavioral change among university students. Registration: ClinicalTrials.gov
Identifier NCTO5482659

Keywords: Healthy Nutrition, Online Education, Overweight, Physical
Activity, Transtheoretical Model.
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Introduction

Within the scope of the Sustainable Development Goals,
the UN has underlined how crucial it is to fight noncommunicable
illnesses in order to ensure "Good Health and Well-Being" [1].
Consequently, the prevention of overweight and obesity—two
significant risk factors for non-communicable diseases—is
crucial for the protection and improvement of public health.
As per the World Health Organization's (WHQO) 2022 statistics,
43% of the global population is overweight, and over 16% is
classified as obese [2]. In Turkey, 56% of people are overweight
or obese overall, according to data from 2021 [3].

Overweight and obesity are not only diseases but also
major risk factors for diabetes and cardiovascular disorders,
various types of cancer, sleep disorders, gastrointestinal and
respiratory diseases, musculoskeletal disorders, infertility, and
various mental health conditions. They also lower quality of
life and increase treatment costs [2, 4]. While obesity-related
diseases affect all age groups and socioeconomic classes, studies
report that risky health behaviors that lead to chronic diseases
and mortality in adulthood often develop during university years
[5-7]. According to studies, the following rates of overweight
and obesity are common among college students: 48.6% in
the US, 12-36% in Europe, 20.8% in Bangladesh, 2.9-14.3%
in China, 20-30% in Malaysia, 31% in Thailand, 13-57.6% in
Pakistan, 11-37.5% in India, 12.4-16.7% in Colombia, 31.6% in
Mexico, 42% in Kuwait, 12.4% in Iran, and 11-40% in Turkey
[7-10].

Factors influencing the development of overweight
and obesity include age, gender, genetic predisposition,
sociocultural factors (education, ethnicity, migration status),
and lifestyle behaviors (physical activity and nutrition habits)
[11-13]. During university years, environmental changes and
increased stress levels trigger risky health behaviors, including
unhealthy eating habits, smoking, alcohol consumption, and
reduced physical activity [10, 14-16]. Research suggests that
high-calorie food consumption among university students has
increased, while their nutritional knowledge remains inadequate
[17,18]. Promoting a nutritious diet and increasing physical
exercise are essential components of adopting healthy lifestyle
behaviors in the treatment of overweight and obesity [19]. T
There are various models that have been developed to provide
guidance in facilitating behavior change among individuals
[20-22].

The Transtheoretical Model (TTM) was formulated by
Prochaska and DiClemente in 1982 to augment individual
motivation for behavioral modification [23]. Inrecent years, TTM
has been recognized as an effective, practical, and applicable
framework for encouraging behavioral change [24]. According
to the model, individuals undergo specific stages of change
when acquiring a new behavior. In TTM, an individual’s stage of
change is determined by their intention and motivation toward
adopting a behavior. Each stage requires specific strategies and
interventions, known as processes of change [25]. A review
of previous studies indicates that TTM-based interventions
have positively influenced the behavior change process among
individuals with unhealthy eating behaviors and insufficient
physical activity levels [24, 26]. However, most TTM-based
nutrition and physical activity interventions conducted globally
and in Turkey have focused on overweight and obese adults
rather than university students [24, 27, 28]. Separate studies
conducted in the United States, South Korea, and Malaysia
have shown that TTM positively influenced university students’
physical activity levels [29-31].

A literature review suggests that TTM-based nutrition
and physical activity intervention studies targeting overweight
university students remain limited. Since the university period
is a critical stage for adopting healthy eating and adequate
physical activity behaviors, previous research has recommended
implementing intervention programs for university students.
Accordingly, this study aims to assess the effectiveness of a health
education program, structured based on the stages of change in
the Transtheoretical Model, in facilitating nutrition and physical
activity behavior change among overweight university students
without any chronic diseases.

Methods

Design: This randomized controlled trial was conducted
between June 2021 and May 2022 with a total of 54 students
who met the inclusion criteria. An initial assessment (pre-test)
was administered to overweight students at the commencement
of the intervention, followed by a concluding assessment
(post-test) after its conclusion to gather data. The randomized
controlled study adhered to the Consolidated Standards of
Reporting Trials criteria. This study was registered (registration
number: NCT05482659) in the ClinicalTrials database.

Settings and Participants: The study population consisted
of 2,520 students from a foundation university in Turkey.
The sample size was determined using a repeated-measures
two-way ANOVA in G*Power 3.1.9.2 to ensure statistical
reliability. Due to the lack of similar prior studies, Cohen’s
(1988) recommended effect size (f = 0.25) was used, with a
0.05 Type I error rate and 0.95 statistical power. As a result, the
minimum required sample size was calculated as 54 students
(27 in the intervention group and 27 in the control group). The
power analysis was conducted by a statistical expert [32]. The
sample included participants from all academic years. Since this
introduces variation in educational exposure and experience,
academic level was considered a potential confounding variable.
However, subgroup analysis revealed no statistically significant
effect of academic level on outcomes. Participants living either
in dormitories or family homes were included in the study, and
statistical analysis revealed no significant effect of residence
type on study outcomes.

Eligibility criteria for participation in the study:

* Individuals who voluntarily consented to take part in the
study.

e Those with no chronic illness,

* BMI between 24.9 and 30,

* Those open to communication and collaboration,

e Those who own and have access to the internet,
smartphone, tablet, or computer,

* Those who had not received a similar nutrition or physical
activity intervention in the past 6 months.

Exclusion Criteria:

* BMI below 24.9 or above 30,

* Taking any medication,

Interventions: Students meeting the inclusion criteria
were provided with an informed consent form via an online
questionnaire, and those who voluntarily agreed to participate
and fulfilled the eligibility requirements were enrolled in the
study (n=54). The educational intervention was conducted in
January 2022 and February 2022, after the completion of the
semester examinations. This timing was selected to ensure that
students were not under academic stress and could participate
without distractions.
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In the subsequent phase, a statistics expert assigned
identification numbers to the students, which were then randomly
allocated to the intervention and control groups using the Simple
Randomization Method (Random Number Table). Participants
were not informed about their group assignment (intervention
or control) or their stage in the Transtheoretical Model (single-
blind method). However, due to the nature of the intervention,
the researcher was not blinded.

Students in the intervention and control groups were
administered the pre-test survey through an online questionnaire
(including the Demographic Information Form, Nutrition
Change Processes Scale, Exercise Change Processes Scale, and
Stage of Change Identification Form based on the TTM). After
the pre-test, students were categorized into five groups according
to the results of the Stage of Change Identification Form based
on TTM:

* Precontemplation group: The person does not plan to
modify their behavior within the next six months, has limited
awareness, and may be resistant to change.

* Contemplation group: The individual has resolved
to initiate the healthy activity within the next six
months but requires further motivation and confidence
enhancement.

* Preparation Group: Participants intend to adopt the healthy
behavior within the next 30 days, actively seek information, and
take steps to prepare for the change.

* Action Group: Participants have adopted the healthy
behavior for less than six months but remain at risk of relapsing
into previous habits.

* Maintenance Group: Participants have sustained the
healthy behavior for more than six months and require ongoing
support to prevent relapse.

Health Education Program: The educational program was
developed by the researcher based on expert opinions from a
Doctor of Public Health Nursing.

* The education was delivered online, once per week, to
the intervention group.

e The content of the education program, structured
according to change stages, is presented in Table 1.

* Each student received individualized, online training
lasting 30-45 minutes on average.

* The intervention process lasted 30 days in total.

* The control group was not exposed to any experimental
intervention.

* Final Test and Study Conclusion: Upon completion of the
intervention process (30 days after its initiation), the post-test
was administered to both groups (Nutrition Change Processes
Scale, Exercise Change Processes Scale, and Stage of Change
Identification Form based on TTM).

» Sharing of Educational Content: After the final test,
students who requested access to the health education materials
were provided with the content.

The study flowchart is shown in Figure 1.

Measurements: The study data were collected through a
questionnaire developed based on a comprehensive literature
review. The questionnaire consisted of the Demographic
Information Form, Nutrition Change Processes Scale, Exercise
Change Processes Scale, and Transtheoretical Model Stage of
Change Identification Form. Permission was obtained for the
use of the scales in the study.

The Demographic Information Form consists of 16
questions covering students’ sociodemographic characteristics,
height-weight values, nutrition, and physical activity habits.

The Nutrition Change Processes Scale (NCPS): Developed
by Prochaska, Velicer, Rossi, Goldstein, Marcus, Rakowski,
Fiore, Harlow, Redding, and Rosenbloom (1987), this scale
assesses how experiences influence dietary habits. The Turkish
adaptation, validated by Menekli and Fadiloglu (2012). The
scale consists of 12 subdimensions including 48 items evaluated
on a 5-point Likert scale, with total scores varying from 48 to

Stages of Nutrition and Exercise Change, Change Processes, and Training Content Provided According
Table 1 ;
to the Transtheoretical Model

Stage of Change Change Processes I . o
According to TTM According to TTM Objective of Training Content of Training Method
Increasing awareness of What is obesity/overweight, physical activity, and
Precontemplation Emotional Arousal, health eatii and adequate healthy eating? Determining the positive effects of Q&A, Online
p Awareness yh sicfl activit 4 healthy eating and physical activity on health. Healthy Lesson
phy y lifestyle behaviors
Awareness, Self- Motivating individuals for What is obesity/overweight, physical activity, and
Contemplation Reevaluation ’Counter healthy eating and physical | healthy eating? Barriers to healthy lifestyle behaviors, | Q&A, Online
p Conditio'nin activity and increasing self- healthy eating, and physical activity. Healthy me? Lesson
& confidence Unhealthy me?
Silefl-f}—éif;ir:;iinot;) What is obesity/overweight, physical activity, and
Preparation Environmental ! Preparing a plan for healthy healthy eating? Evaluating individuals' conditions Q&A, Online
p Reevaluation. Counter eating and physical activity related to healthy eating and physical activity and Lesson
Conditio'ning forming a plan
Self-Agreement Starting a healthy eating and What is obesity/overweight, physical activity, and
. g . o healthy eating? Evaluating individuals' conditions and .
. Reinforcement physical activity plan and g . . - Q&A, Online
Action . . . . ) starting a healthy eating and physical activity plan,
(Rewarding), Stimulus revising the implementation . . Lesson
Control plan environmental changes, and the importance of self-
reward
Self-Agreement, Making a contract, importance of not quitting exercise,
Maintenance Reinforcement Preventing relapse into poor stimulus control, evaluating individuals' healthy Q&A, Online
(Rewarding), Stimulus nutrition and inactivity eating and physical activity plans, importance of self- Lesson
Control rewarding

Q&A — Question and Answer.
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Figure 1- Research Flowchart According to CONSORT 2010 Flow Diagram

240. In this study, its reliability was found to be Cronbach’s
Alpha=0.93 [33].

The Exercise Change Processes Scale (ECPS): Created by
Marcus, Selby, Niaura, and Rossi (1992), this scale evaluates
the impact of experiences on exercise habits. Ay and Temel
(2015) conducted the Turkish adaptation. The measure has
two primary processes (cognitive and behavioral) spanning ten
subdimensions, featuring 28 items evaluated on a 5-point Likert
scale [34]. Scores range from 28 to 140, with higher scores
indicating a greater likelihood of behavioral change. In this
study, its reliability was Cronbach’s Alpha = 0.932.

The Transtheoretical Model Stage of Change Identification
Form was developed by the researcher based on a literature
review to determine the stage of change for overweight
individuals according to the Transtheoretical Model. Based on
the results of this form, overweight students were classified
into five groups: precontemplation, contemplation, preparation,
action, and maintenance. Participants were asked, “Are you
currently making or planning to make any changes to your
nutrition and physical activity behaviors?” Their responses were
classified into the following categories:

* "I am disinterested and have no intention of altering my
dietary practices or exercise regimen in the forthcoming six
months." (Precontemplation);

* “I am not interested at the moment, but I plan to change
my nutrition habits and physical activity level within the next six
months.” (Contemplation);

* “I intend to modify my nutrition habits and physical
activity level within the next 30 days.” (Preparation).

* “Yes, I have already changed my nutrition habits and
physical activity level, but it has been less than six months.”
(Action)

* “Yes, | have maintained my nutrition and physical activity
behaviors for more than six months.” (Maintenance)

Statistical analysis: The study data were examined utilizing
SPSS version 22.0. Descriptive statistics, including mean,
standard deviation, median, minimum, and maximum, were
employed for continuous data, whilst categorical variables were
represented as frequencies and percentages. The Kolmogorov-
Smirnov test was employed to evaluate normality, affirming
a normal distribution for the Nutrition and Exercise Change
Processes Scales. Consequently, parametric tests were utilized:
the t-test for independent group comparisons, the paired t-test
for repeated measures, and the Chi-square test for categorical
comparisons. The threshold for statistical significance was
established at p < 0.05.

Results

At the commencement of the intervention, the chi-square
test was employed to examine the sociodemographic features of
the participants, indicating no statistically significant difference
between the groups (Table 2, see the next page). Table 2
indicates that a predominant proportion of students in both the
experimental (77%) and control (70.4%) groups were female.
Furthermore, over fifty percent of the students (66.7%) reported
that their income corresponded with their expenses.

Before the intervention, BMI and age values were analyzed,
showing no significant differences between the experimental
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1F-1s15v8 Distribution of Group Characteristics at the Beginning of the Intervention (n=54)

Intervention (n=27) Control (n=27) Statistics
Characteristics Variables
n % n % X2 P
Female 21 77.8 19 70.4
Gender 0,386 0,379
Male 6 22.2 8 29.6
Income > Expenses 9 33.3 8 29.6
Economic Status Income = Expenses 18 66.7 18 66.7 1,059 0,589
Income < Expenses 0 0.0 1 3.7
Smoker 10 37.0 11 40.7
Smoking Status 0,078 0,500
Non-smoker 17 63.0 16 59.3
Yes 6 22.2 3 111
c AlCOhotl. 1,200 0,234
onsumption No 21 77.8 24 88.9
Weight Loss Status Yes 13 48.1 7 25.9 2859 0079
Before the Study No 14 51.9 20 741 ! !
Body Satisfaction Yes 12 444 15 55.6 0667 0293
Status No 15 55.6 12 44.4
. Yes 14 519 15 55.6
Perce;\ée? Health 0,074 0,500
aws No 13 48.1 12 44.4
1 meal 1 3.7 0 0.0
2 meals 10 37.0 7 25.9
Number of Meals 3 meals 11 40.7 16 59.3 5,255 0,262
Consumed Per Day
4 meals 1 3.7 3 111
5 meals 4 14.8 1 3.7
6-8 hours 18 66.7 18 66.7
Average Daily 8-10 hours 8 29.6 8 29.6 0,000 1,000
Sleep Duration
10-12 hours 1 3.7 1 3.7
Never exercise 5 18.5 11 40.7
Once a week 5 18.5 8 29.6
Frequency of 7,707 0,052
Exercise Per Week Twice a week 4 14.8 4 14.8
Three or more times 13 481 4 14.8
aweek
Perceived Yes 12 44.4 8 29.6
Adequacy of 1,271 0,199
Physical Activity No 15 55.6 19 70.4 ' '
Level

X2 — Chi-Square Analysis, % — Percent, n — Number.

Comparison of Students’ BMI and Age Averages
Table 3 A
Between Groups (n=54)

Intervention Control I
(n=27) (n=27) Statistics
Variables
M+SD M+SD t P
BKi 27,7+1,4 27,4+1,6 0,824 0,520
Age 21,0+3,7 20,8+2,2 0,266 0,791

M — Mean, n — Number, SD — Standard Deviation, t — Independent

Samples t-test

(BMI: 27.7£1.4, age: 21.04£3.7) and control groups (BMI:
27.441.6, age: 20.8+2.2) (p > 0.05, Table 3, see the next page).

Nutritional and Exercise Change Stages

Before the intervention, no significant difference was
found between the experimental and control groups regarding
nutritional and exercise change stages based on the TTM (p >
0.05, Table 3). In the experimental group, most students were
in the preparation stage (n=19), while in the control group, the
majority were also in preparation (n=20). After the intervention,
a significant difference emerged (p = 0.001), with 20 students in
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the experimental group progressing to the action stage, whereas
the control group showed minimal change (Table 3).

Students’ Nutritional Change Processes

Figure 2 presents the within-group comparison ofthe NCPS
total and subscale mean scores before and after the intervention.
In the experimental group, the mean score demonstrated a
statistically significant increase from 108.5+£30.1 to 133.4+36.8
(t=3.821, p<0.001). In the control group, the comparison of
scores before and after the intervention revealed no statistically
significant increase (107.0+£27.4 to 108.8+31, t=-0.801, p>0.05).

Students’ Exercise Change Processes
Figure 3 shows the within-group comparison of ECPS
total and subscale mean scores pre- and post-intervention. In the

Total Score of the Exercise Change
Processes Scale (After Intervention)

==@==Control Group(n=27)

Change Processes Scale Between Groups Before and After

experimental group, the mean score increased significantly from
93.6+17.3 to 109.3£17.8 (t=-5.662, p=0.001). In the control
group, the comparison of scores before and after the intervention
revealed no statistically significant increase (88.7+25.2 to
91.6+25.6, t=-2.016, p=0.054).

Discussion

In this study, the TTM was used as a guide to help
individuals adopt healthy eating and regular physical activity
behaviors. According to TTM, behavior change occurs through
specific stages, and the stage an individual is in reflects their
intention and motivation toward change [35]. In our study, when
the pre- and post-intervention nutritional and exercise change
stages of students in the experimental group were compared,
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1ol -4 Comparison of Nutrition and Exercise Change Stages Between Groups (n=54)

Nutrition and Exercise Intervention (n=27) Control (n=27)
Statistics
Stages of Change n % n %
Precontemplation 0 %0 1 %3,7
Contemplation 4 %14,8 1 %3,7
Before Intervention Preparation 19 %°70,4 20 %74,1 x2=3,026
p=0,554
Action 2 %7,4 3 %11,1
Maintenance 2 %7,4 2 %7,4
Precontemplation 0 %0 1 %3,7
Contemplation 0 %0 4 %14,8
. . o o Xx2=28,836
After Intervention Preparation 4 %14,8 18 %66,7 p=0,001*
Action 20 %74,1 2 %7,4
Maintenance 3 %11,1 2 %7,4

X2 — Chi-Square Analysis, % — Percent, n — Number.

it was found that before the intervention, 14.8% of students
were in the contemplation stage and 7.4% in the action stage,
whereas after the intervention, these rates changed to 0% and
74.1%, respectively. Additionally, the fact that the education
program lasted only one month suggests that TTM-based health
education was effective in accelerating students’ transition to
healthy lifestyle behaviors in a short period.

Recent research indicates that TTM is an effective
approach in promoting healthy eating and physical activity
habits. Gereklioglu et al. (2024) found that a TTM-based
intervention significantly increased Exercise Change Process
Scale (ECPS) scores in their study on adults. Similarly, Abdoli
et al. (2025) reported that TTM-based interventions were
effective in increasing physical activity levels among female
university students. These findings support the results of our
study [26, 27, 36-38]. TTM is considered an easily applicable
and effective guide for helping students develop healthy eating
and exercise habits. One of the most significant advantages of
the model is that it evaluates the change process in stages and
includes interventions specific to each stage. For instance, while
strategies to increase awareness are applied in the contemplation
stage, motivational support techniques are used in the action
stage. This flexible structure makes TTM more applicable than
other behavior change theories.

However, for TTM-based education to be effective,
individuals must be adequately supported according to their
change processes. If an individual does not receive the necessary
psychosocial and environmental support, behavior change may
not be sustainable. Particularly due to a lack of motivation
or external factors, individuals may revert to their previous
habits. Therefore, identifying the stage individuals are in and
applying appropriate education strategies tailored to each
stage is crucial.

In this study, TTM-based health education was provided
online and individually, which can be considered a factor

increasing the feasibility of the intervention. Online health
education has gained importance, especially in the post-
pandemic period, due to its potential to reach large audiences,
flexible scheduling, and individual follow-up advantages [39].
However, some studies have also highlighted the disadvantages
of online education. For example, the possibility of participants
losing motivation, lack of direct interaction, and varying levels
of commitment among students are among the limitations of this
method [40].

Conclusion

The study population was limited to students at a private
university in Turkey. Therefore, the results can only be
generalized to this specific group and cannot be applied to the
entire population. It is recommended to use the Transtheoretical
Model (TTM)-based health education in behavior change
interventions. We suggest conducting further studies with larger
sample sizes and longer durations to explore this topic in more
depth. Since students from all academic years were included,
differences in educational exposure could not be fully controlled
and are therefore noted as a potential limitation.

It may be beneficial to develop practical strategies based
on participants’ economic, cultural, and social environments
to support sustainable behavior change. The intervention in
this study lasted one month; thus, longer follow-up periods (at
least 3-6 months) are recommended to assess the sustainability
of behavior changes. Additionally, studies comparing online
education with face-to-face education can provide a better
understanding of the effectiveness of this method.
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