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Abstract

Background Perceiving oneself as obese has been associated with weight loss attempts. However, such a
perception may not sufficiently drive significant weight reduction in many individuals. Hence, relying solely on the
traditionally emphasized perceived risk of behavioral changes in obesity is challenging. This study used an extended
parallel process model and a risk perception attitude framework to explore the influence of perceived risk and
perceived efficacy on individual obesity knowledge and obesity prevention behaviors.

Methods Data were obtained from 1,100 Korean adults aged 40-69 years through an online survey conducted in
October 2022. Multinomial logistic regression and analysis of variance were employed to assess the relationships
among perceived risk, perceived efficacy, obesity knowledge, and obesity prevention behaviors.

Results Sex was associated with being underweight, overweight, and obese. Moreover, perceived severity was
associated with obesity, whereas perceived susceptibility was associated with overweight and obese. Response
efficacy was related to being overweight alone, whereas self-efficacy was associated with being underweight,
overweight, and obese. The main effects of sex and perceived risk, and their interaction effect were statistically
significant for obesity knowledge. Additionally, the main effects of sex, perceived risk, and perceived efficacy on
obesity prevention behaviors were statistically significant.

Conclusions The extended parallel process model and risk perception attitude framework proved effective in
classifying obesity based on body mass index, obesity knowledge, and obesity prevention behaviors.
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Background

By 2035, the number of individuals with overweight
and obesity worldwide could surpass 4 billion, ulti-
mately exceeding the 2.6 billion record set in 2020 [1].
This development signifies a notable increase from 38%
of the global population by 2020 to over 50% by 2035.
Moreover, the prevalence of obesity alone is expected
to increase from 14 to 24% within the same timeframe,
affecting nearly 2 billion adults, children, and adoles-
cents by 2035 [1]. Obesity is associated with a multitude
of morbidities, including heart disease, diabetes, hyper-
tension, and certain cancers [2, 3], and the World Health
Organization (WHO) has defined obesity as a disease
(International Classification of Diseases, Tenth Revision
[ICD-10]: E66.0-E66.9).

The intricate nature of motivating health behavioral
change is apparent through the multitude of conceptual
frameworks that have been postulated [4, 5]. Among
these, the health belief model (HBM) [6], protection
motivation theory (PMT) [7], and parallel process model
(PPM) [8] underscore the significance of risk perception
as the driving force behind the adoption of behaviors
aimed at mitigating risks.

However, a considerable number of individuals do not
perceive obesity as a serious concern [9, 10] and remain
unaware of its associated health risks [11]. Moreover,
although perceiving oneself as overweight has been
linked to weight loss attempts, this perception appears to
be insufficient for driving weight reduction among many
individuals [12, 13]. Therefore, regarding obesity, expect-
ing behavioral changes based solely on the traditionally
emphasized perceived risk is challenging. Furthermore,
recent studies have suggested that risk perception alone
cannot fully explain all the factors that motivate individ-
uals to take preventive actions. Yoon and Seo [14] pro-
posed that individuals’ perceptions of risk do not always
align with the actual level of risk and have a greater influ-
ence on the decision-making process than the objective
risk itself. Consequently, individuals may opt for different
behaviors even when facing equal health risks. Under-
standing the underlying factors that shape behavioral
changes is crucial for explaining such behavioral varia-
tions. Accordingly, the extended parallel process model
(EPPM) [15] and risk perception attitude (RPA) frame-
work [16] incorporate perceived efficacy, recognizing
that relying solely on risk perception is inadequate for
predicting individuals’ behavioral changes.

The current study used EPPM and RPA to explore the
influence of perceived efficacy and perceived risk on indi-
vidual obesity knowledge and obesity prevention behav-
iors. The inclusion of perceived efficacy and risk was
aimed at enhancing our understanding of the factors that
influence individuals’ engagement in efforts to prevent
obesity.
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The research questions (RQs) investigated in this study
were as follows;

RQ1. How do the factors (i.e., perceived severity,
perceived susceptibility, response efficacy, and
self-efficacy) of the EPPM, obesity knowledge,
and obesity prevention behaviors relate to groups
classified by body mass index (BMI)?

RQ2. How are obesity groups distributed based on RPA?

RQ3. How do obesity knowledge and obesity prevention
behaviors vary by RPA type?

Extended parallel process model (EPPM)

The EPPM is a theoretical framework that elucidates
individuals’ behavioral responses to fear-provoking mes-
sages [15]. Originally derived from the PPM proposed
by Leventhal [8] and centered on the interplay between
danger and fear control, the EPPM delves into the mech-
anisms through which individuals engage in adaptive
protective behaviors as a result of their attempts to miti-
gate potential risks. Furthermore, EPPM incorporates
key elements of the PMT proposed by Roger [7]. The
EPPM contends that individuals do not solely engage in
preventive behaviors by perceiving the presence of dan-
ger; rather, they require a robust conviction regarding the
efficacy of disease prevention. Perceived risk serves as a
driving force for the adoption of protective behaviors to
ward off disease, whereas the nature of active or passive
behaviors is mediated by individuals’ perceived efficacy
of an action or behavior [15].

According to the EPPM, when individuals encounter
fear-inducing stimuli, they engage in two simultaneous
modes of message processing: cognitive processing (per-
ceived efficacy appraisal) and emotional processing (per-
ceived risk appraisal) [15]. The EPPM conceptualizes the
process of evaluating risk as a means of fear control, with
perceived risk playing a crucial role in determining this
process. Additionally, the evaluation of coping mecha-
nisms is depicted as a risk control process, with perceived
efficacy serving as the key determinant. These two factors
are further subdivided into the following dimensions: (1)
perceived severity and susceptibility in relation to per-
ceived risk, and (2) response efficacy and self-efficacy in
relation to perceived efficacy. Perceived severity refers to
an individual’s perception of the magnitude of risk. Per-
ceived susceptibility refers to an individual’s perception
of the likelihood of risk affecting them. Response efficacy
refers to an individual’s perception that an action, if car-
ried out, can successfully control risk. Self-efficacy refers
to an individual’s perception of their competence in per-
forming the tasks needed to control risk.

The EPPM differs from previous models (e.g., HBM,
PMT, and PPM) that focus on fear appeal. While previous
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fear appeal models primarily concentrated on why fear
appeals succeeded through perceived risk, the EPPM
also explores why fear appeals fail through the interac-
tion between perceived risk and perceived efficacy. The
EPPM posits that when an individual experiences fear
and perceives a high level of risk, risk and fear control
processes are triggered based on the level of perceived
efficacy. If individuals perceive high risk and efficacy, they
are likely to exhibit an adaptive response; that is, a risk-
control response. Conversely, if an individual perceives
high risk but low efficacy, they tend to display a maladap-
tive response; that is, a fear-control response [17]. Hence,
perceived efficacy plays a crucial moderating role in the
risk- and fear-control processes.

Risk perception attitude (RPA)

The RPA framework developed by Rimal and Real [16]
aims to categorize individuals into groups based on their
perceived risk and efficacy concerning diseases. The RPA
framework draws on the PMT by Rogers [7] and the
EPPM introduced by Witte [15]. Additionally, the RPA
framework seeks to elucidate variations in health out-
comes observed among different groups [16, 18].

According to the RPA framework proposed by Rimal
and Juon [19], individuals can be categorized into four
distinct groups based on their perceived risk and efficacy.
First, the responsive group (RG) is postulated to exhibit
higher levels of health behaviors than the other groups,
given its high perceived risk and efficacy. The avoidance
group (AG) faces a dilemma in which their motivation to
undertake preventive behaviors is undermined by high
perceived risk and low perceived efficacy. Consequently,
their fear levels may intensify, resulting in avoidant
behaviors. For the proactive group (PG) and indifferent
group (IG), the motivation to take action against poten-
tial hazards is low owing to their low perceived risk; in
this case, perceived efficacy cannot easily stimulate
health behaviors [16]. Thus, the RPA model assumes that,
despite disparities in the magnitude of perceived efficacy
between the PG and IG, these groups will not show dis-
cernible disparities in health behavioral outcomes owing
to their low perceived risk [16].

The RPA model offers a theoretical framework that
enables the classification of target audiences and the
development of tailored campaign strategies for each
group. The effectiveness of the RPA framework has been
substantiated in various health domains including car-
diovascular health [18], skin cancer prevention [16, 20],
lung cancer prevention [21], human immunodeficiency
virus /human immunodeficiency virus (AIDS/HIV) pre-
vention [22], and coronavirus disease 2019 (COVID-19)
prevention [23].
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Methods

Participants

This study analyzed data acquired from Macromill
Embrain (https://embrain.com), a market research enter-
prise in Seoul, South Korea. The survey was administered
online in October 2022. The participants were selected
from Embrain’s extensive panel database, encompass-
ing over 1 million participants. Specifically, this study
focused on individuals aged 40-69 years who were
residing in Korea during the study period. Individu-
als who were retired or classified as younger adults and
did not meet the criteria for receiving preventive medi-
cal services under the universal healthcare system were
excluded from this study. These selection criteria facili-
tated the establishment of a cohort characterized by
homogeneous health behaviors, consequently enhanc-
ing the precision of the ensuing outcomes. The poten-
tial participants were approached online and written
informed consent was obtained from each participant
before their inclusion. Ethical approval was obtained
from the Jeonju University Research Ethics Committee
(JJIRB-220,526-HR-20,220,501).

Participant characteristics

Table 1 shows the demographic characteristics of the
participants. Age distribution revealed that 34.5%, 32.7%,
and 32.7% of the individuals belonged to the 40-49,
50-59, and 61-69-year age groups, respectively, with
an equal representation of males and females. The larg-
est segment of participants consisted of college gradu-
ates. Moreover, most respondents were married, with
47.3% employed full-time, and their income levels show-
ing a uniform distribution. Regarding self-rated health,
50.5% of the respondents reported that their health was
fair. According to the obesity criteria based on the Korea
Disease Control and Prevention Agency (KDCA), indi-
viduals are categorized as underweight, normal weight,
overweight, and obese if their BMI is <18.5 kg/m?, 18.5—
22.9 kg/m?, 23.0-24.9 kg/m?% and >25 kg/m? respec-
tively. Based on the KDCA obesity criteria, 38 (3.5%), 506
(46.0%), 248 (22.6%), and 307 (27.9%) participants in this
study were categorized as underweight, healthy weight,
overweight, and obese, respectively.

Measures
Table 2 shows specific questions about perceived risk
(i.e., perceived severity and perceived susceptibility), per-
ceived efficacy (i.e., response efficacy and self-efficacy),
obesity knowledge, and obesity prevention behaviors.
Assessments for perceived risk and efficacy were con-
ducted using the EPPM through the implementation of
a five-point Likert scale [20, 22]. Consistent with prior
research [24, 25] that employed the RPA framework to
categorize participants based on median values, this
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Table 1 Participants'characteristics
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Table 2 Measurement of perceived risk, perceived efficacy,

Category Frequency % obesity knowledge, and obesity prevention behaviors
Sex Items Mean (SD) Cron-
Male 540 49 bach’s
Female 560 51 a
Age Perceived severity 0.744
40-49 380 35 SE1. Obesity is a fatal disease 348(0.88)
50-59 360 33 SE2. Obesity is a painful disease 2.72(1.02)
60-69 360 33 SE3. I'would be disappointed and shocked if | 3.26 (0.923)
! were obese
Education i i )
SE4. | think that the time and economic losses 3.62(0.87)
Elementary school 4 04 : )
graduate caused by obesity are substantial
Perceived susceptibilit; 0.824
Middle school graduate 11 1 fved susceptiomity
. SUT. Anyone can be obese 3.79(0.83)
High school graduate 284 26 )
SU2. My family can be obese 3.59(0.56)
College graduate 693 63 ) ) )
SU3.The people around me, including my friends  3.80 (0.71)
Graduate school or 108 9.8
hiaher and colleagues, can be obese
Work type E Response efﬁcacy . . 0.722
RE1. Prevention should be a top priority to avoid ~ 4.08 (0.67)
Self-employed 105 9.5 obesity
Full-time worker >20 4/ RE2. I think preventive behaviors against obesity ~ 4.14 (0.67)
Part-time worker 105 9.5 are effective
Housewife 219 20 RE3. Preventing obesity is necessary 367 (0.84)
Inoccupation 40 36 Self-efficacy 0.800
Retirement 88 8 SE1. 1 can take good care of myself to avoid 3.47(0.87)
Other 23 2.1 becoming obese
Marital status SE2.1can thoroughly engage in preventive 346 (0.88)
Yes 937 97 behaviors to avoid becoming obese
No 163 35 SE3. I will undergo a thorough examination to 3.32(0.87)
Monthly income? prevent obesity
<100 100 91 Obesity Prevention Behavior 0.751
101200 149 14 B1.I maintain a balanced diet by incorporatinga  3.15 (0.82)
201-300 271 20 variety o.ffoodsA A
301-400 204 19 B2. I avoid consuming salty foods. 3.32(0.86)
401-500 148 14 B3.1walk Qr engage invexercisle at least five times 3.66(1.14)
a week, with each session lasting at least 30 min
501-600 106 9.6 ) )
B4. | make an effort to sustain a healthy weight. 3.34(0.97)
601-700 63 57
Correct Response
700< 109 99 Obesity Knowled
Self-rated health estty nt?w edge o ) )
Vi 19 . K1. Consuming food rapidly is associated with an ~ Truth
€Ty poor ’ increased risk of obesity.
Poor 163 1> K2. Addressing obesity may elevate the risk of Truth
Average 555 51 developing osteoporosis.
Good 360 33 K3. Weight gain as you age is a natural and inher-  Truth
Very good 10 09 ent aspect of the aging process.
Classification ac- K4. Genetics is not a determining factor in False
cording to BMI obesity.
Underweight 38 35 K5. Consuming fried foods is associated with Truth
Healthy 506 46 weight gain.
Overweight 248 23
Obese 307 28 categories were designated as the RG. Those with a low

Note: ?South Korean KRW 10,000 (USD 1=KRW 1,019.20)

study employed the same approach to classify individuals
based on their medians of risk perception and perceived
efficacy. The median values for perceived risk and per-
ceived efficacy were both 3.50. Consequently, individu-
als in the high perceived risk and high perceived efficacy

perceived risk and high perceived efficacy were classified
as having PG. Those with a high perceived risk and low
perceived efficacy were classified as having AG. Those
with low perceived risk and low perceived efficacy were
referred to as the IG group.

Obesity knowledge was calculated as the sum of cor-
rect responses minus the sum of incorrect answers. The
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respondents were asked to answer five true-or-false ques-
tions regarding obesity-related facts according to the
Korean Ministry of Health and Welfare [26]. The respon-
dents indicated whether each statement was true or false
or if they were unsure. Correct answers were scored one
point, uncertain responses were scored zero points, and
a point was subtracted from the total score for incor-
rect answers. The total possible score ranged from —5
(all incorrect answers) to 5 (all correct answers). Obesity
prevention behaviors were measured using four items
obtained from the Obesity Prevention Scale developed
by the Korean Ministry of Health [26]. The participants
evaluated their engagement with each preventive mea-
sure on a five-point Likert scale.

Analysis

Stata SE18 was used to conduct the multinomial logis-
tic regression. The main objective of this study was to
investigate the influence of participants’ characteristics,
perceived risk, perceived efficacy, obesity knowledge,
and obesity prevention behavior on the classification of
groups based on BMI. Moreover, an analysis of variance
(ANOVA) was performed to examine the main and inter-
action effects of perceived risk and perceived efficacy on
obesity knowledge and obesity prevention behavior.

e Perceived efficacy: Low

195
19
1.85
18
1.75
17
1.65
Indifference group:1.617,

16 »
155

Proactive group : 15497

15

Perceived risk: Low

Fig. 1 Obesity knowledge according to perceived risk and perceived efficacy
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Results

Multinomial logistic regression results of participants’
characteristics, perceived risk, and perceived efficacy on
classification according to BMI

The results for RQ 1 aligned with the findings of the
multinomial logistic regression analysis presented in
Table 3. First, compared with the healthy weight group,
the likelihood of being underweight increased among
females, those who were economically inactive, and those
with increased self-efficacy. Second, compared with the
healthy weight group, the probability of belonging to the
overweight group increased among males and those with
increased perceived susceptibility, increased response
efficacy, decreased self-efficacy, increased obesity knowl-
edge, and decreased obesity prevention behavior. Finally,
compared with the healthy weight group, the probability
of belonging to the obesity group increased among males;
married individuals; and those with decreased perceived
severity, increased perceived susceptibility, decreased
self-efficacy, increased obesity knowledge, and decreased
obesity prevention behavior.

Classification according to perceived risk and perceived
efficacy

The results for RQ2 are presented in Table 4. A total of
182 respondents (16.5%) were categorized into the IG,
which is characterized by low perceived risk and low
perceived efficacy. The PG comprised 247 respondents

===Perceived efficacy: High

Avoidance group 1.979

. Responsive group: 1.808

Perceived risk: High
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Table 4 Groups based on perceived risk and perceived efficacy

Perceived efficacy X

Low High
Perceived risk Low  Indifferent group  Proactive group 1.494

182 (16.5%) 247 (22.5%)

High  Avoidance group  Responsive group
301 (27.4%) 370 (33.6%)
w— Male
2.12
2.02
1.82
1.72
1.62
1.52
1.42
1.32
1.226

1.22

Perceived risk: Low
Fig. 2 Obesity knowledge according to sex and perceived risk

(22.5%) with a low perceived risk and high perceived effi-
cacy. The AG group comprised 301 individuals (27.4%)
with high perceived risk and low perceived efficacy.
Finally, the RG included 370 participants (33.6%) with
high perceived risk and high perceived efficacy. The pro-
portion of RG respondents was relatively high. The x>
value for the group classification, 1.494, was not statisti-
cally significant.

Obesity knowledge and obesity prevention behavior
according to groups based on risk perception attitude

The results for RQ3 correspond to the findings obtained
from the GLM analysis presented in Table 5. This table
presents the results of the main and interaction effects of
perceived risk and perceived efficacy on obesity knowl-
edge and obesity prevention behavior, considering the
influence of sex, which consistently affects underweight,
overweight, and obese relative to healthy weight.

The main effects of sex and the perceived risk of obesity
on knowledge were statistically significant. As illustrated
in Fig. 1, participants in AG (1.979) and RG (1.808),
characterized by higher perceived risk, demonstrated
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higher knowledge scores than those in IG (1.617) and PG
(1.549), characterized by lower perceived risk.
Furthermore, the interaction effect between sex and
perceived risk of obesity knowledge was statistically sig-
nificant (Fig. 2).
Additionally, Table 6 shows the simple main effects of

===Female

2.01

1.776

Perceived risk: High

Table 6 Simple main effects of sex and perceived efficacy on
obesity knowledge

SS F P n,’
Sex @ low perceived risk 53.718 18.799 0.000 0.017
Sex @ high perceived risk ~ 9.076 3.176 0.075 0.003
Perceived risk @ male 39.529 13.834 0.000 0.012
Perceived risk @ female 0.637 0.223 0.637 0.000

sex and perceived risk. The difference in sex within the
low perceived risk group and the difference in perceived
risk among men were statistically significant.

The main effects of sex, perceived risk, and perceived
efficacy on obesity prevention behaviors were statistically
significant; however, the interaction effects were not. As
shown in Fig. 3, participants in the PG (3.656) and RG
(3.596) with higher perceived efficacy showed higher
behavioral scores than those in the IG (3.106) and AG
(3.002) with lower self-efficacy.
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= Perceived efficacy: Low

37
Proactive group:

3.656
3.6

35

34

33

3.2

Indifferent Group:3.106
3.1

Perceived risk: Low
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===Perceived efficacy: High

-----------______-- Responsive group:

3.596

Avoidance group: 3.002

Perceived risk: High

Fig. 3 Obesity prevention behavior according to perceived risk and perceived efficacy

Discussion

This study analyzed a survey of individuals aged 40-69
years to examine the applicability of the EPPM and RPA
for classification according to BMI, obesity knowledge,
and obesity prevention behaviors. The results confirmed
the influences of perceived risk and efficacy, which are
the main components of the EPPM and RPA, on the
aforementioned factors.

The factors influencing the likelihood of belonging to
the underweight, overweight, and obese groups relative
to the healthy weight group were sex, perceived risk, per-
ceived efficacy, obesity knowledge, and obesity preven-
tion behaviors.

Previous studies have reported differences in the prev-
alence of obesity between males and females [27-30].
Furthermore, reports have indicated that substantial dif-
ferences in the prevalence of overweight and obesity and
negative mental health resulting from being overweight
or obese are more common among females than among
males [31-34]. Therefore, the influence of sex must be
considered in research on overweight and obesity.

Regarding perceived risk, perceived severity affected
only the obese group, whereas perceived susceptibil-
ity affected the overweight and obese groups. The lower
the perceived severity, the more probable it is that indi-
viduals will be classified into the obese group rather than
the healthy weight group. Conversely, greater perceived
susceptibility increases the likelihood of individuals

belonging to the overweight or obese groups rather than
to the group with a healthy weight. Interestingly, indi-
viduals in the obese group tended to underestimate the
physical and economic risks associated with obesity.
Moreover, this group and those around them had a high
likelihood of developing obesity. This observation high-
lights the distinct effects of perceived severity and sus-
ceptibility, which are two components of perceived risk
that manifest in contrasting ways. However, despite this,
perceived severity and susceptibility still appear to be
integrated as factors of perceived risk, and there seems
to be no need to interpret them as independent factors
within the framework of the EPPM in the context of obe-
sity. Nevertheless, it is more valid to consider perceived
severity as a factor that diminishes perceived risk in the
obese group, while perceived susceptibility is a factor
that heightens perceived risk in the overweight and obese
groups.

Concerning perceived efficacy, response efficacy only
influenced the overweight group, while self-efficacy
exerted an impact not only on the overweight and obese
groups but also on the underweight group. Specifically, in
the overweight group, a significantly high evaluation of
response efficacy was observed concerning obesity pre-
vention behaviors. Conversely, obesity was not signifi-
cantly associated with response efficacy. Consequently,
distinct approaches should be implemented to educate
overweight and obese individuals on obesity prevention
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behaviors. Specifically, the response efficacy in individu-
als with obesity must be enhanced.

Self-efficacy was identified as the most influential factor
among the EPPM components. Higher self-efficacy scores
were associated with an increased likelihood of belonging to
the underweight group, whereas lower self-efficacy scores
were associated with a higher probability of belonging to the
overweight or obese groups. Consequently, the enhance-
ment of self-efficacy, particularly in overweight and obese
individuals, must be prioritized to promote the adoption of
obesity prevention behaviors. Furthermore, the impact of
obesity knowledge and prevention behaviors on BMI clas-
sification was not substantiated in the underweight group.
In the overweight and obese groups, the influence was sta-
tistically significant. These findings indicate that higher
obesity knowledge increased the likelihood of belonging to
the overweight and obese groups. These results also sug-
gest that the overweight and obese groups displayed rela-
tively high levels of obesity knowledge, possibly because
of their heightened awareness and involvement in obesity.
Moreover, fewer obesity prevention behaviors increased
the likelihood of belonging to the overweight and obese
groups. When respondents were classified according to per-
ceived risk and perceived efficacy relative to obesity, the RG
showed the highest proportion (33.6%), followed by the IG
(16.5%). The main effects of sex and perceived risk and the
interaction effect of perceived risk and sex were statistically
significant relative to obesity knowledge. Additionally, the
main effects of sex, perceived risk, and perceived efficacy on
obesity prevention behaviors were statistically significant.

Initially, female respondents demonstrated a greater
degree of obesity knowledge than their male counter-
parts. Individuals with high perceived risk exhibited
higher levels of obesity knowledge than those with low
perceived risk. However, contrary to prior research find-
ings [32-34], the AG displayed higher levels of obesity
knowledge than the RG in this study. Nevertheless, the
statistical analysis revealed non-significant outcomes
for the main and interaction effects of perceived efficacy
on obesity knowledge. These results imply that the dis-
parity between the AG and the RG was not statistically
significant.

Finally, regarding obesity prevention behaviors, the
group with a low perceived risk achieved higher scores
than the group with a high perceived risk. This find-
ing contradicts those reported previously [16, 18, 22,
23], wherein higher perceived risk was associated with
greater behavioral changes. The EPPM and RPA posit
that a high level of perceived risk is necessary to elicit
behavioral changes. In cases where the perceived risk is
not sufficiently high, individuals are likely to exhibit non-
responsive behaviors, avoidance, or a tendency to disen-
gage from preventive actions. Nonetheless, in the context
of obesity, in contrast to other illnesses or risks, the
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perceived severity of the risk may be considerably low.
Despite WHO’s acknowledgment of obesity as a disease,
individuals often tend to underestimate its severity [9—
11]. Consequently, in the context of obesity, the influence
of perceived risk may be diminished compared with that
of other illnesses or risks. Therefore, a cautious approach
is warranted when considering the impact of perceived
risk in the application of EPPM and RPA to address
obesity-related behaviors. Conversely, the effect size
(iypz) for the impact of perceived efficacy was substantial
at 0.177, indicating the significant and sizable effect of
perceived efficacy on obesity prevention behaviors [35].
Ultimately, the results of the present study revealed that
EPPM and RPA provided explanatory power for classifi-
cation according to BMI, obesity knowledge, and obesity
prevention behaviors, with perceived efficacy exerting a
stronger influence than perceived risk. This study intro-
duces a novel research paradigm by applying EPPM and
RPA, which have been previously employed in diverse
health and risk contexts, to obesity. However, this study
has several limitations, as outlined below.

First, this study deviates from previous research by
uncovering contrasting findings regarding obesity pre-
vention behaviors in relation to perceived risk. Specifi-
cally, the results indicated that individuals with a lower
perceived risk exhibited higher scores on obesity preven-
tion behavior. Hence, follow-up studies are required to
validate and substantiate the effects of perceived risk.

Second, the inclusion criteria restricted the age range of
the participants to individuals aged 40—69 years, thereby
excluding children and adolescents. Future research
should involve these populations as they are crucial to
include in comprehensive obesity studies.
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