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Abstract

Background Due to the nature of their activities, housewives are often at higher risk of weight gain. Considering the
importance of interventions and the role of housewives in the family, the present study was designed and conducted
to examine the impact of training based on the Transtheoretical Model on increasing physical activity in overweight
and obese housewives.

Methods This quasi-experimental study was conducted on 120 overweight and obese housewives attending
comprehensive health centers in Yazd, Iran. The sampling method was multi stage, and participants were randomly
assigned to two groups: intervention (60 participants) and control (60 participants). The educational intervention
consisted of six 90-minute sessions held over one and a half months (one session per week) in person. The
educational content provided to the intervention group was based on the Transtheoretical Model. Data collection
tools included standardized physical activity and behavior change questionnaires based on the Transtheoretical
Model, Data were analyzed using SPSS version 27 with paired t-tests, independent t-tests, and chi-square tests.

Results Independent t-test results showed after the intervention, the differences between two group were
statistically significant (P=0.001). Additionally, independent t-test results showed no significant difference in physical
activity levels between the intervention and control groups before the educational intervention (P=0.312), whereas
the difference became statistically significant after the intervention (P=0.001).

Conclusion The findings of this intervention demonstrated that interventions based on the Transtheoretical Model
effectively improve behavior, identify barriers and benefits of physical activity, and enhance self-efficacy in overweight
and obese housewives. This study revealed that the Transtheoretical Model, through identifying perceived barriers
and benefits (via the training provided) and, most importantly, improving self-efficacy and behavior, led to an increase
in physical activity among housewives.
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Introduction

Middle age is one of the most critical periods in women’s
lives [1-3]. This age group constitutes half of the popula-
tion in developing countries [4, 5]. So, achieving health
for all social groups is a priority [6, 7]. One of the chal-
lenges that middle-aged housewives often face is over-
weight and obesity [8]. The prevalence of obesity varies
across different regions of the world. Liu et al. (2023)
reported a global prevalence of obesity among mid-
dle-aged women at 9% [9]. In Kuwait, 40.6% of woman
were overweight and 42.1% were obese [10] and among
Tanzanian women were 50.4% [11]. In Iran, many of
people suffered from overweight and obesity [12]. The
age-weighted prevalence of overweight and obese among
women was (37.5% and 35.5%) compared to men (47and
22.9%) [13], in 2017, about 64.0% of men and 81.2% of
women were obese or overweight [14]. Abiri et al. (2023)
reported overweight and obesity prevalence rates of
20.1% and 13.44%, respectively, in Iran [15]. In a study by
Abdollahi et al. (2023), the prevalence of obesity among
Iranian middle-aged women was 23.3%, and the preva-
lence of overweight was 48.5% [16]. Similarly, Dastgheib
et al. (2021) reported a 62.7% prevalence of overweight
among women in southern Fars Province [17].

Overweight and obese middle-aged women face
numerous challenges [18]. Such as infertility [19], psy-
chiatric disorders like depression [20], fatty liver disease,
prediabetes, and hypertension [21], cardiovascular dis-
eases [22], certain cancers [23], fertility disorders [24],
and diabetes [25].

So preventing obesity and implementing interventions
to control it and promote preventive behaviors among
middle-aged women is essential [26].

One of the most significant health interventions for
overweight and obese individuals is engaging in adequate
physical activity and preventing physical inactivity [27].
Despite this, the global age-standardized prevalence of
insufficient physical activity was 31-3% in 2022 [28]. He
et al. (2021) reported that 63.6% of the Chinese popula-
tion had low levels of physical activity [29]. Al-Tamimi
et al. (2022) found that only 14% of the population in the
Philippines engaged in physical activity at minimal levels
[30]. In Iran, based on the results of the 2021 National
Survey of Non-Communicable Disease Risk Factors,
the prevalence of physical inactivity in individuals over
18 years of age was 56.3%. Notably, the prevalence was
significantly higher among women (63.8%) compared to
men (46.8%) [31]. Factors associated with physical activ-
ity follow a network of causality, encompassing environ-
mental and individual factors. Environmental factors
include access to sports facilities, parks, green spaces,
safe cycling and walking paths, necessary regulations,
and skilled coaches. Individual factors involve aware-
ness and attitudes toward the benefits of physical activity,
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understanding the risks of inactivity, self-efficacy, and the
ability to overcome barriers to physical activity [31]. As
physical activity is connected to obesity and overweight
[32, 33], we can say developing interventions to increase
physical activity levels in overweight and obese women
is a public health priority [34], many studies proved this
link [35-38], However, implementing certain interven-
tions faces barriers. Addressing these barriers requires
cognitive and behavioral processes that emphasize indi-
vidual reassessment of the benefits of adopting new
behaviors and personal and environmental capabilities
(balance and decision-making). These considerations
have led researchers and health professionals to favor
behavioral change theories for improving physical activ-
ity across diverse populations.

One model successfully employed in physical activity
interventions is the Transtheoretical Model [39]. This
model emphasizes individual decision-making abilities
over social and biological influences on behavior and pro-
vides a simple yet effective method for classifying target
populations for intervention and planning [40]. Accord-
ing to this model, change is a process, not an event, and
individuals go through different stages of change. Relapse
can occur at any stage, which should be considered a nat-
ural occurrence, allowing individuals to gain experience
and progress to the next stage [41, 42]. The Transtheo-
retical Model comprises five stages of behavior change
(pre-contemplation, contemplation, preparation, action,
and maintenance) and cognitive and behavioral pro-
cesses, enabling individuals to progress through these
stages [43]. Research indicates that combining stages and
processes of change effectively guides exercise interven-
tions. The most effective educational programs are the-
ory-driven, rooted in behavior change models [44—47].

Finally choosing an appropriate health education model
is the first step in designing an educational program, with
effective communication strategies depending on mas-
tery of the best theories and approaches. Adopting and
maintaining an active lifestyle through progressing indi-
viduals along the stages of readiness for physical activ-
ity is possible. Given that women constitute half of the
population and play a pivotal role in personal health and
family health patterns, it is essential to conduct appro-
priate studies and interventions to promote the health of
this group. Therefore, the present study was designed to
determine the effect of an educational intervention based
on the Transtheoretical Model on increasing physical
activity in overweight and obese housewives.

Methods

Research method

This quasi-experimental study (as the sampling was
non-random but group assignment was random) was
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conducted in 2024 among overweight and obese house-
wives in Yazd, Iran.

Participants

The target population consisted of middle-aged house-
wives (aged 30-50 years) who were overweight or obese
and attending comprehensive health centers in Yazd
during 2023-2024. The sample was drawn from eligible
housewives who met the inclusion criteria: having an
active health record at the centers, being 30—50 years old,
possessing a medical certificate confirming overweight
or obesity, and committing to regular attendance in the
educational program. Exclusion criteria included lack of
consent to participate, missing more than two sessions of
the educational program, experiencing traumatic events
during the intervention (as confirmed by verbal question-
ing), relocating outside the study area, and incomplete
pre- or post-tests.

Sample size and sampling method

The sample size was calculated using the following for-
mula, with a 95% confidence level, 80% power, and a 10%
attrition rate. Based on a similar study by Zarei et al.
(2022), which examined the effect of a Transtheoretical
Model-based intervention on knowledge, attitudes, and
practices for exclusive breastfeeding among third-trimes-
ter mothers in Golestan, 60 participants per group were
determined [48]. The sampling method was Multi-stage
(include: cluster sampling, randomize sampling). Since
Yazd has several comprehensive health centers, each cen-
ter was considered a cluster. Two centers were randomly
selected, with one designated as the intervention group
and the other as the control group. From each center, 60
participants were randomly chosen to form the groups
(in intervention group: 20 person had overweight and 60
woman had obesity, in control group 26 person had over-
weight and 34 woman had obesity).

(Zi—s +Z1g )2(5% +43)
2
(1 —po)

Data collection tools
The questionnaire used in this study has previously been
published [49, 50].

Data were collected using a questionnaire comprising
the following components:

1. Demographic Information Questionnaire: This
included demographic characteristics such as age,
employment and educational status, smoking habits,
and income level.

2. Stages of Change Questionnaire: the questionnaire
consisted of two parts. The first part was based on
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the change structures of the participants’ physical
activities. This part comprised of 4 sections:
behavioral change (12 items, including awareness-
raising, dramatic relief, environmental re-evaluation,
self-reassessment, and self-liberation), perceived
benefits of physical activity (17 items covering
physical, mental, financial, and social benefits),
barriers to physical activity (28 items related

to workplace/school, walking or cycling, home
activities, and leisure time), and self-efficacy (4
items). This questionnaire was translated by experts
and its Cronbach’s alpha coefficient was 0.72% based
on a pilot study [49]. The Kappa coefficient on the
validity of the stages of change questionnaire was
also obtained to be 76 by Ghahremani et al. in a
study aimed at enhancing physical activities [50]. The
second part of the questionnaire was the short form
of the International Physical Activity Questionnaire,
which determined the physical activities of the
research samples per week based on MET-min/week.
Metabolic Equivalent of Task (MET) is a unit used to
estimate energy consumption in physical activities.
If an individual’s MET is equal to one, it means s/

he is inactive. In case the MET is higher than one
and less than three, there is low level of physical
activity. If the MET is greater than or equal to three
and less than six, the intensity of physical activity

is moderate, and if the MET is greater than 6, the
intensity of physical activity is high. To calculate the
intensity of activities, the MET value of each activity
is multiplied by the time spent in one day or within
a week. This questionnaire was translated by experts
and its Cronbach’s alpha coefficient was 0.72% based
on a pilot study [49].

Educational intervention
The intervention was designed based on a similar study
by Rakhshani et al. (2021) [49] and was as follows:

The intervention program was conducted for a
2-month period for the intervention group. It consisted
of 6 face-to-face consultation sessions, each for 90 min in
a month, and 1 follow-up sessions (weeks 5-8) after the
consultation sessions for the intervention group. The first
consultation session included the completion of a ques-
tionnaire for each individual to determine their health
status. Then, the researcher, with the help of a train-
ing center specialist and a physical education instructor,
delivered a speech on physical activity and highlighted
its importance, and provided a basis for preparing the
participants to change in order to do physical activities.
The second session involved a group discussion between
the participants in the study and expressing their views
on whether physical activity was beneficial or not, so that
each participant would reach a decision-making balance
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and perceived self-efficacy. In the event of a gap in the
decision of each participant, the researcher and the psy-
chologist of the center explained and advised them on
how to increase their will. The participants were also
guided to outline their goals to have physical activities
and specify their direction. Group discussion on the ben-
efits of physical activity, fostering decision-making bal-
ance, and perceived self-efficacy. In the third consultation
session, the researcher evaluated the levels of the partici-
pants’ thinking and preparation to change by displaying
educational videos. In the fourth session, discussion on
Behavioral change. The 5 and 6 session focused on reach-
ing the goals of the previous three sessions. During the
weeks 5-8, the researcher reviewed the extent of the par-
ticipants’ progress in physical activity and re-evaluated
the level of their activities as well as the stage of change.
The researcher also encouraged them and tried to find
out the reasons for their failure. At the end of the 8th
week, the researcher completed the questionnaire on the
level of physical activity and the stages of change for the
intervention and control groups. It should be noted that
after the end of the intervention, the control group was
given some sports and health pamphlets.
The sessions covered the following topics:

Session  Goal Educa- Duration Teaching In-
tional (minutes) Method struc-
Topic tor
1 Introduc- Initial fa- 90 Lecture, Re-
tion to the miliarity, QRA search
program building team
trust, and and
session expert
objec-
tives
2 Importance  Group 90 Lecture, Psy-
of physical  discus- group cholo-
activity sion on discussion,  gist
the ben- Q&A and
efits of re-
physical search-
activity, er
fostering
decision-
making
balance,
and per-
ceived
self-
efficacy
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Session  Goal Educa- Duration Teaching In-
tional (minutes) Method struc-
Topic tor
3 Readiness ~ Assess- 90 Video pre-  Physi-
for physical  ment of sentations  cal
activity readi- educa-
ness and tion
mindset expert
for and re-
change search-
through er
educa-
tional
videos
4 Behav- lden- 90 Lecture, Re-
ioral change tifying group search-
assessment  individ- discussion, er
ual goals Q&A
and
address-
ing gaps
with
support
from a
psychol-
ogist
5&6 Review and  Evalu- 90 Lecture, Re-
consolida-  ating group search-
tion progress, discussion, er
discuss- Q&A
ing bar-
riers and
achieve-
ments,
and
encour-
aging
partici-
pants

Data collection procedure

Ethical approval was obtained from the Ethics Commit-
tee of Shiraz University of Medical Sciences (IR.SUMS.
SCHEANUT.REC.1403.026). Permissions were secured
from comprehensive health centers. Participants were
invited to join the study through verbal communica-
tion. Standardized questionnaires were uploaded online
(Porseshnameonline.com) for participants to complete.
Each questionnaire required approximately 120 min, and
participants had five days to complete them.

Data analysis

Data were analyzed using SPSS software, version 27.
Descriptive statistics, including means, standard devia-
tions, and frequencies, were employed to summarize the
demographic and baseline characteristics of the partici-
pants. The normality of the data distribution was assessed
using the Kolmogorov-Smirnov test. For the comparison
of qualitative variables between the intervention and con-
trol groups, the chi-square test was utilized. Quantitative
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Table 1 Comparison of demographic characteristics of participants in the intervention and control groups

Variable Intervention Group (Mean +SD or %) Control Group (Mean +SD or %) P-value

Age (years) 39.80+4.69 40.20+4.78 0.645

BMI 29.06+£2.64 29.72+235 0913

BMI Category Overweight 33.33%(20) 43.33%(26) 0617
obesity 66.66% (40) 56.66%(34)

Marital Status Single (%) 16.66% (10) 18.33% (11) 0321
Married (%) 83.33% (50) 81.66% (49)

Education Level Primary (%) 55% (33) 66.70% (40) 0.607
Secondary (%) 25% (15) 20% (12)
High School (%) 11.7% (7) 8.3% (5)
University (%) 8.3% (5) 5% (3)

Smoking History No (%) 83.3% (50) 81.6% (49) 0.596
Yes (%) 16.7% (10) 18.3% (11)

Medical History No (%) 80% (48) 78.3% (47) 0.822
Yes (%) 20% (12) 21.7% (13)

Income Level Low (%) 1.7% (1) 33% (2) 0.336
Moderate (%) 68.3% (41) 66.6% (40)
High (%) 30% (18) 30% (18)

Table 2 Comparison of the constructs of the transtheoretical model in the intervention and control groups before and after the

intervention

Construct Group Before Intervention (Mean +SD) After Intervention (Mean +SD) P-value**

Behavior Intervention 18.75+3.12 37434443 <0.001
Control 18.24+2.12 18.68+3.17 0917

P-value* 0.871 <0.001

Perceived Benefits Intervention 26.90+4.30 53.28+643 <0.001
Control 2899+7.28 27.20+4.82 0.124

P-value* 0.057 <0.001

Perceived Barriers Intervention 75.55+13.30 45.23+5.64 <0.001
Control 7520+9.64 7521+10.02 0.162

P-value* 0.052 <0.001

Self-Efficacy Intervention 6.25+1.49 10.13+£231 <0.001
Control 6.03+248 6.38+148 0.273

P-value* 0.926 <0.001

*Independent t-test

** paired t-test

variables and intergroup differences were analyzed using
the independent t-test. To examine the effect of educa-
tion, the Independent T-test test and paired T-test were
used as well and to examine intragroup changes before
and after the intervention, the paired t-test was applied.
A significance level of 0.05 was used for all statistical
tests.

Results

Table 1 presents the demographic characteristics of the
intervention and control groups. The chi-square test
showed no significant differences between the groups
in terms of marital status (P=0.321), education level
(P=0.607), smoking history (P=0.596), medical history
(P=0.822), and income (P=0.336). Similarly, the inde-
pendent t-test revealed no significant differences between
the groups regarding age (P=0.645) and body mass index

(BMI) (P=0.913). These findings indicate demographic
homogeneity between the two groups, enhancing the
validity of the study results as any observed differences
can be attributed to the intervention rather than baseline
group differences.

Table 2 compares the mean and standard deviation of
the constructs of the Transtheoretical Model in the inter-
vention and control groups before and after the interven-
tion. Due to the normal distribution of the data (by using
Kolmogorov-Smirnov test) we used independent t-test,
the independent t-test results showed no significant dif-
ferences between the two groups before the interven-
tion regarding behavior (P=0.871), perceived benefits
(P=0.057), perceived barriers (P =0.052), and self-efficacy
(P=0.926). However, after the intervention, significant
differences were observed in all constructs (P<0.001).
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Table 3 Comparison of physical activity scores in the intervention and control groups

Variable Group Before Intervention (Mean +SD) After Intervention (Mean +SD) P-value

Physical Activity Intervention 340.8+90.2 7263+201.6 <0.001
Control 341.9+948 3423+10838 0.051

P-value* 0312 0.01

BMI Intervention 29.06+2.64 2898+2.35 0.068
Control 29.72+2.35 290.82+2.64 0.950

P-value* 0913 0.056

*Independent t-test
** paired t-test

Table 3 compares physical activity scores in the inter-
vention and control groups. Before the intervention, the
independent t-test revealed no significant difference in
physical activity scores between the groups (P=0.312).
After the intervention, however, a significant difference
was observed (P=0.01). Paired t-test results showed a
statistically significant increase in physical activity scores
within the intervention group after the intervention
(P<0.001).

Discussion

This study aimed to examine the impact of education
based on the Transtheoretical Model on increasing phys-
ical activity among overweight and obese housewives in
Yazd. The findings revealed that Transtheoretical Model-
based interventions effectively improved behavior,
identified barriers and benefits of physical activity, and
enhanced self-efficacy in overweight and obese women.

Comparing the demographic characteristics of the
intervention and control groups, the results indicated
that most participants in both groups were middle-aged,
highlighting the relatively young age of housewives. The
majority had primary education, no specific diseases,
and no history of smoking. Chi-square analysis showed
no significant differences in most demographic vari-
ables between the two groups, confirming demographic
homogeneity. This homogeneity strengthens the study’s
validity, as any observed differences in outcomes can be
attributed to the intervention rather than pre-existing
differences between the groups.

The results showed that after education the mean score
of physical activity behavior significantly increased in the
intervention group compared to the control group. This
finding aligns with previous studies, including those by
Mahdifar et al. (2024), which examined body image per-
ception and physical activity behavior in adults using the
Transtheoretical Model [45], Okube et al. (2024), which
evaluated the effectiveness of Transtheoretical Model-
based health education interventions in promoting life-
style changes among adults with metabolic syndrome
[51], and Ghaffari et al. (2024), which assessed the impact
of Transtheoretical Model-based educational interven-
tions on increasing physical activity participation among

female employees [52]. Okube et al. (2024) highlighted
that the Transtheoretical Model is an effective and practi-
cal method for promoting physical activity and should be
incorporated into health programs [51]. Similarly, Ghaf-
fari et al. (2024) emphasized the effectiveness of theory-
based behavioral change models and health education
programs in promoting physical activity and combat-
ing sedentary lifestyles among women [52]. The pres-
ent study also demonstrated that focusing on a group
of overweight and obese women with more free time
and engaging them in educational sessions could lead to
behavioral changes. Additionally, involving physicians
and physical education experts in the training process
increased participants’ awareness, motivating them to
participate actively in physical activities.

The study further revealed that TTM intervention
could affect on perceived in the intervention group com-
pared to the control group. This finding is consistent with
prior studies, including those by Sonmez Sari et al. (2024)
[53], Borhani et al. (2024) [54], Dunkel et al. (2024) [55],
and Shi et al. (2025) [56]. These studies reported that
Transtheoretical Model-based educational interventions
effectively enhanced perceived benefits, with Sonmez
Sari et al. (2024) demonstrating that the Transtheoreti-
cal Model increased adults’ knowledge of the benefits
of physical activity [53], Borhani et al. (2024) showing
its efficacy in improving perceived benefits among rural
women in Iran [54], Dunkel et al. (2024) highlighting its
positive impact on lifestyle changes and self-management
in diabetic patients [55], and Shi et al. (2025) emphasiz-
ing its role in increasing perceived benefits among the
elderly [56]. Regarding perceived barriers, the results
showed that Transtheoretical Model-based education
significantly reduced the mean score of perceived bar-
riers to physical activity in the intervention group com-
pared to the control group. This finding aligns with the
study by Saeidi et al. (2024), which investigated the effect
of stage-matched Transtheoretical Model interventions
on medication adherence in hypertensive patients [57].
The findings also align with the studies by Li et al. (2024),
which applied the Transtheoretical Model to improve
physical activity and health-related quality of life among
elderly individuals with frailty [58], and Ezika et al.
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(2024), which investigated the effectiveness of Transtheo-
retical Model-based interventions in promoting physical
activity among rural residents [59]. Both studies con-
firmed the Transtheoretical Model’s efficacy in reducing
perceived barriers and enhancing physical activity levels.
Their study demonstrated that Transtheoretical Model-
based interventions effectively reduced barriers related
to physical activity and other health-related behaviors.
In the cultural context of Yazd, where women often
prioritize household responsibilities over other activi-
ties, promoting a proper culture of physical activity and
addressing barriers can significantly improve physical
activity levels among women.

The present study demonstrated that in intervention
group self-efficacy significantly increase for compared to
the control group. This finding is consistent with studies
by Liu et al. (2025), which examined the impact of edu-
cational interventions on self-efficacy in physical activity
[60], Ahern et al. (2024), which explored behavior change
interventions related to exercise self-efficacy [61], and Al-
Haroni et al. (2024), which evaluated the effect of educa-
tional interventions on exercise self-efficacy [62]. These
studies highlighted that self-efficacy is closely tied to per-
sonal knowledge and attitudes, and interventions target-
ing physical activity can enhance self-efficacy by fostering
a sense of personal competence.

Finally, the results showed that Transtheoretical
Model-based education significantly increased physi-
cal activity levels in the intervention group compared
to the control group. This finding aligns with studies by
Reis et al. (2024), which investigated the effects of physi-
cal education interventions on children’s physical activity
and fitness [63], Rocliffe et al. (2024), which assessed the
impact of interventions on physical education and sports
[64], and Cipriano et al. (2024), which explored physical
activity interventions in educational settings [65]. These
studies emphasized the importance of educational inter-
ventions in promoting physical activity and suggested
that such approaches should be prioritized in health poli-
cies due to their accessibility and cost-effectiveness.

Strengths

One of the strengths of this study is the design of the
educational intervention based on the Transtheoreti-
cal Model, which emphasizes behavior and the iden-
tification of barriers and benefits. Another strength is
the focus on overweight and obese housewives, a group
often overlooked in educational interventions. Addition-
ally, the study utilized various teaching methods in the
educational sessions and provided valuable educational
content.
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Limitations

A limitation of this study is the reliance on self-reported
data, which could lead to inaccurate responses. More-
over, the presence of the researcher during the ques-
tionnaire completion may have influenced the accuracy
of participants’ answers. Another limitation is the short
follow-up period; thus, it is recommended that future
studies employ longer intervention periods. Finally, the
cultural differences specific to the study location may
limit the generalizability of the results to other regions.
To address this, it is suggested that similar interventions
be designed and implemented in other provinces.

Conclusion

The results of this intervention demonstrated that
Transtheoretical Model-based interventions effectively
improved behavior, identified barriers and benefits of
physical activity, and enhanced self-efficacy among over-
weight and obese women. This study showed that the
Transtheoretical Model, through identifying perceived
barriers and benefits (via educational sessions) and, most
importantly, enhancing self-efficacy and behavior, led to
increased physical activity levels in housewives. These
findings could be beneficial not only for the housewives
and their families but also for comprehensive health cen-
ters and counseling clinics. Additionally, the results pro-
vide valuable insights for designing and planning future
interventions, which can be utilized by related organiza-
tions such as the Ministry of Health, medical universities,
healthcare centers, and psychology clinics.
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