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Abstract:

Background: The Theory of Planned Behavior (TPB) identifies Attitude (AT), Subjective Norms (SN), and Perceived
Behavioral Control (PBC) as key determinants of Exercise Intention (EI). Although numerous studies have explored
these constructs, a limited number of systematic reviews incorporate both the measurement tools and the
interrelationships among these variables.

Objective: This review evaluates empirical findings published between 2013 and 2023 concerning (1) the
measurement instruments used for AT, SN, PBC, and EI and (2) the predictive influence of each factor on EI.

Methods: Following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines,
a systematic search was conducted using the Web of Science, Scopus, and PubMed databases with keywords related
to AT, SN, PBC, and EI. The inclusion criteria comprised English-language empirical studies employing TPB
constructs and published between 2013 and 2023. The risk of bias in the included studies was evaluated using the
Joanna Briggs Institute (JBI) Critical Appraisal Tool.

Results: A total of t34 articles were selected for this study: 23 focused on measurement instruments, highlighting a
range of tools and their psychometric properties, while 11 examined the relationships between TPB constructs and
EI. The findings indicated that PBC and AT are strong predictors of EI, whereas SN demonstrated variable
significance across studies. The effect size estimates and confidence intervals were extracted when available.

Limitations: Variations in sample demographics, study designs, and measurement tools may limit the
generalizability of findings.

Conclusion: This review provides insights into the operationalization and predictive power of TPB constructs in EI
research and recommends the adoption of standardized measurement tools and longitudinal designs to enhance
comparability and robustness.

Keywords: Systematic review, Attitude, Subjective norms, Perceived behavioral control, Exercise intention, Theory of
Planned Behavior.
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1. INTRODUCTION which adds Perceived Behavioral Control (PBC) to the
Building on the Theory of Reasoned Action (TRA), original TRA components—attitude (AT) and subjective

. : norms (SN), to better explain non-volitional behaviors [1].
Ajzen developed the Theory of Planned Behavior (TPB), The fundamental tenet of TPB is that an individual’'s
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intention to perform a specific behavior is influenced by
three primary factors: AT, SN, and PBC [2]. These factors
have also been identified as important determinants of
exercise intention (EI) [3].

SN refers to the perceived social pressure to engage in
exercise, whereas AT reflects an individual's positive or
negative evaluation of exercising. PBC, on the other hand,
represents an individual’s confidence in their ability to
perform the behavior [4]. These factors have consistently
been shown to significantly predict EI, offering valuable
insights for promoting healthy behaviors and informing the
design of interventions aimed at increasing Physical activity
(PA) levels [5].

Physical inactivity is a major global health concern,
underscoring the need to identify factors that can
effectively promote EI [6]. Among various psychological
and social factors, research has increasingly emphasized
the roles of AT, SN, and PBC, which are central constructs
in the TPB and are widely recognized for their relevance in
healthy behavior research [4]. These constructs have been
shown to directly influence EI by addressing individual
beliefs, social expectations, and perceived control over
engaging in exercise [7]. Understanding their impact
offers valuable insights for developing strategies to foster
active lifestyles and reduce physical inactivity [8].

Although Systematic Literature Reviews (SLRs) on this
topic are limited, their value lies not in the scarcity of
existing reviews but in their ability to address critical gaps
in the research [9]. The justification for conducting this
review stems from the need to synthesize and interpret
existing findings meaningfully rather than merely filling a
void in the literature [10]. Existing SLRs have
predominantly focused on narrow aspects of EI, such as
specific interventions or targeted populations, while
failing to provide a comprehensive analysis of the broader
psychological constructs—AT, SN, and PBC, and their
relationship with EI across diverse contexts [11]. This gap
underscores the necessity of the present review in offering
a holistic understanding of the key constructs—AT, SN,
and PBC—and their implications for advancing both
theoretical and practical knowledge in the field. This
review builds on existing findings by examining how these
constructs relate to EI through a comprehensive analysis
of the current literature. Specifically, it addresses the
following research questions: (i) What instruments are
used to assess AT, SN, and PBC about EI? and (ii) How do
AT, SN, and PBC individually influence EI?

2. METHOD

The SLR followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
guidelines, which provide a rigorous and standardized
framework to ensure transparency, reproducibility, and
comprehensiveness in the review process. Adhering to
PRISMA facilitated a systematic analysis of studies
investigating the relationships among AT, SN, PBC, and
EI. This review synthesizes empirical findings published
between 2013 and 2023 to enhance the understanding of
how these constructs influence exercise behavior.
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By the PRISMA process, the steps of searching,
screening, initial inclusion, eligibility assessment, and final
inclusion were systematically followed. Web of Science
and Scopus were chosen for the database search because
of their broad coverage of high-quality, peer-reviewed
publications in fields relevant to this study, including
psychology, health sciences, and behavioral research.
These databases are recognized for offering access to
reliable and comprehensive studies on EI [12]. The
inclusion of peer-reviewed articles also ensures a level of
quality control, supporting the accuracy and credibility of
the research findings.

The search was limited to studies published between
2013 and 2023 to prioritize contemporary research while
maintaining a manageable scope for analysis. This 10-year
period reflects a time of notable progress in health behavior
research, particularly regarding the application and
evaluation of TPB constructs in the context of EI. Focusing on
this recent decade enables the review to highlight emerging
trends, methodological advancements, and the latest
empirical findings that are more likely to inform current
practice and future investigations. Although a broader review
might offer historical insights, emphasizing recent literature
ensures greater relevance to the rapidly evolving field. This
approach aligns the review with up-to-date theoretical and
practical developments that are essential for understanding
the current state and implications of health behavior
research.

The search focused on three key term combinations—“AT
and EI,” “SN and EI,” and “PBC and EI,”—to align with the
core constructs of the TPB. This targeted approach helped
identify robust and relevant sets of articles for further
analysis, ensuring that the review captures the most current
and pertinent literature on the subject.

2.1. Search

To initiate the systematic literature review, specific
keywords were defined to capture the core constructs of
the TBP in relation to EI. Initial searches using broad
terms like “EI” produced an overwhelming number of
results with varying relevance. To improve specificity and
alignment with the study’s focus, the search strategy was
refined to include targeted phrases such as “AT and EI”
“SNs and EL” and “PBC and EI.” Within the TPB
framework, AT refers to an individual's favorable or
unfavorable evaluation of exercising; SN denotes the
perceived social pressure from significant others to
engage or not engage in exercise; and PBC reflects one’s
perceived ease or difficulty in performing the behavior,
which is closely related to self-efficacy. EI refers to an
individual’s motivational readiness to engage in PA. To
ensure comprehensive coverage of relevant literature,
searches were conducted across three major databases:
Web of Science, Scopus, and PubMed. This strategy
produced a focused set of academic articles that aligned
with the study objectives. Between 2013 and 2023, a total
of 605 titles were retrieved: 297 related to “AT and EI,”
128 to “SNs and EI,” and 180 to “PBC and EI.” The search
results, organized by publication year and article type, are
presented in Table 1.
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Table 1. Search results.

Year (n)

2023 (65); 2022 (50); 2021
(45); 2020 (40); 2019 (35);|Research articles
2018 (30); 2017 (20); 2016/(282); Review
(15); 2015 (10); 2014 (5);|articles (15)

2013 (2)

2023 (30); 2022 (25); 2021
(20); 2020 (15); 2019 (10);
2018 (8); 2017 (6); 2016 (5);
2015 (4); 2014 (3); 2013 (2)

2023 (35); 2022 (30); 2021
(25); 2020 (20); 2019 (15);
2018 (10); 2017 (8); 2016 (6);
2015 (5); 2014 (3); 2013 (2)

Keywords (n) Article Type (n)

“Attitude, exercise
intention” (297)

Research articles
118); Review
articles (2);

“Subjective norms,
exercise  intention”
(128)

Research articles
176); Review
articles (4)

“Perceived behavioral
control, exercise
intention” (180)

2.2. Screening

The initial search yielded 605 titles, which were
screened for duplicates to maintain the integrity and
uniqueness of the dataset. Microsoft Word’s “Navigation”
feature was used for this process by copying and pasting
titles into the “Find” function to identify repeated entries.
Although manual, this method allowed for precise control

over the screening. After thorough checking, 340 dupli-
cates were removed, leaving 265 unique titles for further
analysis. The titles and abstracts were independently
screened by two reviewers, with discrepancies resolved
through discussion or consultation with a third reviewer.
Citation tracking was also performed to identify additional
relevant studies. This refinement ensured that the final
selection of articles was closely aligned with the review
objectives. A visual summary of the screening process,
including the flow of information, is presented in Fig. (1).

Additionally, citation searching was conducted,
focusing on influential authors such as Icek Ajzen, Martin
Hagger, and Nikos Chatzisarantis, who have made
substantial contributions to the field. This method helps
identify high-impact studies that may not appear through
keyword searches alone, thereby enhancing the
comprehensiveness of the review. While this approach
adds depth, it also increases complexity; however,
excluding it in favor of relying solely on database searches
might risk omitting critical literature. The final set of
articles was subsequently analyzed to ensure alignment
with the study objectives.

ldentication of studles via databases and reg|sters

Recoms removed befamre
E mf‘t‘i‘:'l.l'lg.
.E Eeconds icentified rom™ FHUE;CEE? records removed
:E 3?;}5&?2%&115]%] Records marked as ineligibie
& g ) by automationtools (n= 0}
= Records removed for oiner
reasons (= 0
L 4
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in=264) (n=140]
L i
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Fig. (1). Flowchart of the systematic literature review process.
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2.3. Initial Inclusion

One of the central aims of this research was to assess
the relationships among AT, SN, PBC, and EI. To guide the
initial selection of studies, specific inclusion criteria were
established: studies must present empirical findings, be
published in English, and fall within the publication period
of 2013-2023. These criteria ensured the selection of
relevant, current, and high-quality research for analysis.
Studies that did not measure AT, SN, PBC, or EI,
employed unrelated theoretical frameworks, or lacked
access to full-text versions were excluded. All exclusions
were documented and categorized to maintain
transparency in the review process.

During this phase, the abstracts of the remaining 265
titles were carefully reviewed and assessed based on the
established inclusion criteria. As a result, 125 abstracts
met all the specified requirements and were included for
further evaluation, whereas 140 were excluded for failing
to meet one or more of the criteria. Figure 1 presents a
graphical summary of the screening criteria and the
outcomes of the abstract evaluation.

2.4. Eligibility and Inclusion

To conduct a more thorough eligibility assessment,
full-text versions were obtained for the 125 abstracts
initially included. However, access issues arose with 31
articles due to subscription limitations or other
restrictions, rendering them unavailable for review. Of the
remaining accessible articles, 30 were excluded because
they lacked sufficient information relevant to the
theoretical focus, specifically, AT, SN, and PBC in relation
to EI. An additional 30 articles were excluded because
their themes diverged substantially from the central focus
on EI as framed within the TPB, making them unsuitable
for inclusion.

As a result, 34 publications that met all inclusion
criteria were selected for in-depth analysis and synthesis
in this review. These studies were considered both
complete and directly relevant to the central research
questions concerning the influence of AT, SN, and PBC on
El, and all stages of the eligibility assessment were
completed.

2.5. Risk of Bias Assessment

The risk of bias was assessed using the Joanna Briggs
Institute (JBI) Critical Appraisal Tool for analytical cross-
sectional studies. Each article was independently
evaluated by two reviewers, and the studies were
categorized as having a low, moderate, or high risk of
bias. A summary of these assessments is provided in the
Results section.

3. RESULTS
3.1. Instruments for Assessing AT, SN, PBC, and EI

3.1.1. AT Assessment Instruments

Several studies have concentrated on developing and
validating instruments to measure AT for exercise, with an
emphasis on their reliability and validity in capturing
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emotional, cognitive, and social components. For instance,
Jones and Norman (2021) [13] created and validated a 20-
item scale designed to assess experiential AT, self-identity
as an exerciser, and related behavioral intentions (BI).
Through rigorous psychometric evaluations, including
exploratory and confirmatory factor analyses, the scale
demonstrated strong internal consistency and construct
validity. These results indicate that the instrument reliably
captures key attitudinal dimensions relevant to EI and
serves as a valuable tool for future research in this
domain.

Ahmad et al. (2014) [14] conducted a randomized
controlled trial with 150 elderly participants, using an 18-
item instrument to assess instrumental ATs, SN, and PBC.
This study found that beliefs about the health benefits of
exercise, along with perceived social pressure, were
significant predictors of EI in older adults. These findings
underscore the importance of cognitive perception and
social influences in shaping exercise-related behaviors
among the elderly.

McEachan et al. (2016) [15] conducted a meta-analysis
involving 500 participants, using a 15-item instrument that
measured subjective experiences and outcome-based
evaluations across a range of health behaviors. The
findings revealed that experiential ATs—emotional and
affective responses toward exercise—were strong
predictors of both EI and actual behavior. These results
underscore the importance of incorporating emotional
components into interventions aimed at promoting
physical activity.

In a comparative study, Guelfi et al. (2015) [16]
surveyed 300 pregnant women from Chinese and
Australian backgrounds using a 25-item instrument that
assessed cultural ATs, health beliefs, and social support
related to exercise during pregnancy. The findings
indicate that cultural beliefs have a significant influence
on exercise ATs. Among Australian participants, practical
beliefs strongly predicted EI, whereas in the Chinese
sample, PBC emerged as the sole significant predictor.

Salim (2023) [17] conducted a cross-sectional survey
with 200 female college students to examine predictors of
PA behavior using a 12-item instrument that assessed
positive ATs, perceived barriers, and intentions to engage
in exercise. The results revealed that positive ATs toward
PA played a key role in enhancing Els among the
participants.

Feng et al. (2022) [18] investigated EI among aortic
dissection survivors using a 20-item scale that measured
both cognitive and emotional ATs toward PA. The study
found that survivors’ intentions to engage in exercise after
recovery were significantly influenced by their cognitive
assessments of exercise benefits as well as their emotional
reactions to PA.

Lastly, Chen and Gu (2018) [19] examined ATs toward
physical education among 300 middle school students
using a 20-item instrument that measured perceived
enjoyment and perceived usefulness of PA. The findings
revealed that students with more positive ATs toward
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physical education demonstrated higher intentions in
engaging in physical activities.

Overall, the reviewed studies demonstrate various
instruments for assessing ATs for EI. Sample sizes varied
from 150 to 500 participants and included diverse
populations such as students, older adults, and pregnant
women. Methodologies encompassed cross-sectional
surveys, randomized controlled trials, and meta-analyses,
underscoring the multifaceted approach to researching
exercise ATs. Instrument length ranged from 12 to 25
items, with most employing Likert scale formats to capture
detailed responses. Collectively, the instruments
addressed cognitive, emotional, and social components,
offering a comprehensive view of the factors shaping ATs
toward exercise.

3.1.2. SN Assessment Instruments

Instruments measuring SN focus on the social
pressures and influences that affect Els, particularly the
roles of family, peers, and cultural expectations. Hasbullah
et al. (2016) [20] conducted a study involving 300 tertiary
education students using a 10-item instrument designed to
assess close relationships, perceived social norms, and
cultural expectations. The results revealed that perceived
social pressure and the influence of close interpersonal
relationships were key determinants of Els among the
student population.

Similarly, Radia and Wulandari (2021) [21] conducted
a study involving 400 consumers who completed a 14-item
survey assessing situational factors, peer pressure, and
social comparisons. The findings indicate that both
situational contexts and peer pressure significantly
predicted Els, indicating that individuals are more inclined
to engage in PA when they receive social support and
encouragement from their peers.

Furthermore, Budiman and Wiaya (2014) [22]
conducted a study involving 300 entrepreneurs using a 16-
item instrument to assess family influences, community
norms, and social identity. The results revealed that family
opinions and community expectations significantly
impacted Els, highlighting the crucial role of social
identity in shaping behaviors. Similarly, Singh and Kaur
(2021) [23] studied 150 patients prescribed opioids,
employing a 10-item instrument to measure social
pressure, normative beliefs, and BI. Their findings
indicated that SN was a stronger predictor of intentions to
engage in health-promoting activities than personal AT,
emphasizing the importance of social influences in shaping
health-related behaviors.

Overall, the reviewed studies demonstrated a diverse
range of instruments for assessing SN in relation to EI.
Sample sizes varied from 150 to 400 participants and
encompassed a broad spectrum of populations, including
students, entrepreneurs, and patients. Methodologies used
across these studies included cross-sectional surveys,
structural equation modeling, and validation studies,
underscoring the complex nature of research in this area.
The instruments typically comprised 10 to 16 items and
used Likert scale format to capture nuanced perceptions.

The domains assessed—such as peer influence, family
expectations, and cultural beliefs, offered a comprehensive
understanding of the social pressures shaping EIs.

3.1.3. PBC Assessment Instruments

Instruments assessing PBC emphasize individuals’
confidence and perceived control over their ability to
engage in PA, frequently incorporating measures of self-
efficacy and access to resources. Hagger and
Chatzisarantis (2013) [24] conducted a cross-sectional
survey with 250 university students using a four-item
instrument to assess self-efficacy and control beliefs. Their
results demonstrated that both confidence and the
availability of resources significantly influenced regular
PA participation. In a longitudinal study, Teixeira et al.
(2015) [25] examined 500 adults using a five-item measure
focused on beliefs about overcoming barriers and
perceived control over exercise decisions. This study
further underscored the critical role of self-efficacy in
encouraging consistent PA.

Maxwell-Smith et al. (2020) [26] conducted a cross-
sectional survey with 183 cancer survivors, using a four-
item instrument to assess self-efficacy and perceived
control over exercise choices. The findings of this study
underscored the relevance of PBC in influencing PA within
this specific population. Similarly, Khalid (2023) [27]
carried out a survey-based study involving 250 Pakistani
adults, using a six-item scale to measure perceived control
and exercise capability. This study emphasized the
importance of self-efficacy and effective time management
in encouraging PA among adults.

These studies collectively underscore the importance
of PBC in shaping Els across various populations. The
variation in the number of items used and the
methodological approaches highlights the necessity for
context-specific assessment tools that can effectively
capture the complex dimensions of PBC. These findings
offer valuable insights for designing targeted health
interventions that promote PA by enhancing individuals’
confidence and perceived control.

3.1.4. EI Assessment Instruments

Studies assessing EI have often examined self-
regulation, social influences, and motivational factors as
key elements in understanding individual commitment to
PA. For example, Ahn et al. (2016) [28] conducted a cross-
sectional survey with 300 Korean university students,
using a five-item instrument to measure self-regulation,
exercise participation, and adherence intention. Their
results highlighted the predictive role of self-regulation in
fostering exercise commitment. Similarly, Calogiuri et al.
(2015) [29] conducted a controlled clinical trial involving
100 participants and used a six-item measure to assess
exercise behavior and health promotion outcomes,
demonstrating the effectiveness of interventions in
increasing PA levels.

In another study, Flowers et al. (2017) [30] developed
and validated three questionnaires to assess beliefs about
green exercise among a general population of 400
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individuals, using 12 items to measure AT, SN, and PBC.
This provided valuable insights into the factors influencing
EI in natural settings. Similarly, Chen et al. (2022) [31]
investigated elementary school students, analyzing data
from 676 participants using path analysis, an eight-item
instrument, to explore the relationship between EI and
behavior. Their findings confirmed that stronger intentions
are positively associated with increased participation in
PA.

Berry et al. (2023) [32] investigated the effects of
fitcspiration in 150 adults using a ten-item instrument to
assess motivation and intention to exercise and found that
media influences play a complex role in shaping exercise
behavior. Similarly, Guelfi et al. (2015) [[16]] conducted a
comparative study on beliefs about exercise during
pregnancy among Chinese and Australian women,
employing a seven-item scale to evaluate AT and PBC.
Their findings revealed significant cultural differences,
with varying predictors of EI between the two populations.

Huang and Wu (2021) [33] surveyed 300 older adults
in Taipei City using a nine-item instrument to assess EI
and social influences and found that social support
significantly impacted exercise participation. Similarly,
Lee and Lee (2020) [34] conducted a cross-sectional
survey of 740 Korean adolescents, employing six items to
explore the relationship between parental and peer
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exercise participation and adolescents’ Els and behaviors.
Their results emphasized that EI plays a mediating role in
translating social influences into actual exercise
behaviors.

Rodrigues et al. (2020) [35] conducted a systematic
review examining how dual aspects of motivation predict
enjoyment, intention, and exercise persistence among
adults, using a five-item instrument to analyze these
relationships. Similarly, Kwan et al. (2017) [36]
investigated the role of anticipated affect in a randomized
controlled trial involving 200 adults, employing 10 items
to assess both anticipated emotional responses and EI.
Their findings demonstrated that anticipated affect
significantly influences exercise behavior, highlighting the
importance of emotional expectations in motivating PA.

Collectively, these studies demonstrate the wide range
of instruments and research methodologies employed to
assess EI across diverse populations and settings. The
findings emphasize the importance of self-regulation,
social influences, and motivational factors in shaping
individuals’ intentions to engage in PA. These insights are
essential for designing targeted and effective
interventions to promote PA. A detailed summary of the
methodologies, instrument adaptations, and key findings
from each study is provided in Table 2.

Table 2. Summary of instruments used to assess Attitude (AT), Subjective norms (SN), Perceived behavioral

control (PBC), and Exercise intention (EI).

Variables Study N. Samples Method N. bl . Domain names
Items Domains
AT [13] 250 university students Cross-sectional survey 20 3 Experiential Att1tuId ©5, S_e 1f-Identity, Behavioral
ntentions,
. . . Instrumental Attitude, Subjective Norms,
[14] 150 elderly participants Randomized controlled trial 18 3 Perceived Behavioral Control,
500 participants across ) . Experiential Attitudes, Instrumental Attitudes,
[15] various health behaviors Meta-analysis 15 3 Behavioral Outcomes,
[16] 300 pregnant womgn (Chinese Comparative study 25 3 Attitudes, Perceived Behav19ral Control, Intention
and Australian) to Exercise
[17] 200 female college students Cross-sectional survey 12 3 Positive Att1tudes, Barriers 'to Exercise,
Intentions to Exercise,
[18] |100 aortic dissection survivors| Exploratory factor analysis 20 3 Cognitive Attltud 58, Emotlc_)nal Attitudes,
Behavioral Intentions,
[19] 300 middle school students Cross-sectional survey 20 3 Positive Attitude, Pe;i;?:lizliegf Usefulness, Physical
SN [20] 300 tertiary education Cross-sectional survey 10 3 Close Relationship, Socllal Norms, Cultural
students Expectations,
[21] 400 consumers Cross-sectional survey 14 3 Situational Faétors, Pger Pressure, Social
omparisons,
[22] 300 entrepreneurs Cross-sectional survey 16 3 Family Influence, Commumty Norms, Social
Identity
[23] 150 patlenFs 'prescnbed Cross-sectional survey 10 3 Social, Pressure, Normapve Beliefs, Behavioral
opioids Intentions.
PBC [24] 250 university students Cross-sectional survey 4 2 Self-efficacy, Control Beliefs,
[25] 500 adults Longitudinal study 5 2 Self-efficacy, Perceived Control,
[26] 183 cancer survivors Cross-sectional survey 4 2 Self-efficacy, Control beliefs,
[27] 240 Pakistani adults Survey-based study 6 2 Self-efficacy, Perceived Control,
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Variables Study N. Samples Method W W . Domain names
Items Domains
EI 300 Korean university . Self-Regulation Exercise, Participation,
(28] students Cross-sectional survey 5 3 Adherence and Intention to
. . Exercise
[29] 100 Adults Controlled clinical trial 6 2 behavior, Health promotion,
Questionnaire development Beliefs in Green Exercise, Attitudes, Subjective

(301 400 Adults and validation 12 4 Norms, Perceived Behavioral Control,

[31] 676 Junior school students Path analysis 8 2 Exercise Intention, Exercise Behavior

[32] 150 Adults Randomized controlled trial 10 3 Fitspiration, Exercise Intention, Motivation

[13] 200 Pregnant women Comparative study 7 3 Attitudes, Perceived Behav1pral Control, Intention
to Exercise,

[33] |300 Older adults in Taipei City Survey 9 2 Exercise Intention, Social Influences,

[34] 740 Korean adolescents Cross-sectional survey 6 3 Exercise Intention, Action control, Social
Influences

[35] 300 Adults Systematic review 5 2 Motivation, Exercise Adherence,

[36] 200 Adults Randomized controlled trial 10 2 Anticipated Effect and Exercise Intention.

3.2. Relationships Among AT, SN, PBC, and EI

This study examined the relationship between the core
components of TPB, such as AT, SN, PBC, and EI, while
also evaluating the instruments used to measure these
constructs. Understanding these relationships is crucial
for designing effective interventions and strategies to
enhance PA engagement. The findings provide valuable
insights into the motivational factors that influence
exercise behavior, contributing to the fields of health
psychology and behavioral medicine.

Several studies included in the systematic review
reported significant relationships between AT, SN, PBC,
and EI. For example, Stehr et al. (2021) [3] used structural
equation modeling (SEM) with a sample of 865 older
adults to examine the associations among the core
constructs of the TPB. The results indicated that AT had a
significant positive effect on EI (AT-EI, =0.135, P<0.01),
while SN showed a negative and non-significant effect
(SN-EI, B=-0.059). In contrast, PBC exhibited a strong and
significant positive influence on EI (PBC-EI, p = 0.496,
P<0.01).

Idris et al. [37] conducted a cross-sectional survey in
Omdurman, Sudan, to investigate the psychosocial
determinants of Leisure-Time Physical Activity (LTPA)
using the Reasoned Action Approach (RAA). The study
included 378 adults (61% male), and assessed EI, AT, SN,
and PBC in relation to LTPA. SEM was used to analyze the
relationships among the RAA constructs. The results
showed that AT (B = 0.39), SN (B = 0.18), and PBC (B =
0.11) were positively associated with intention, collectively
explaining 22% of its variance. The study concluded that
AT had the strongest influence on intention and
recommended that interventions should focus on
enhancing both ATs and SNs to effectively promote LTPA
among Sudanese adults.

In another study, Trigueros et al. [38] examined the
influence of social context, including parents, friends, and
teachers—on motivation and intention to engage in PA
among 653 high school students in Spain, using the TPB
framework and SEM. Confirmatory factor analysis was
employed to validate the measurement scales for

perceived social support and psychological control related
to PA. The findings demonstrated significant relationships
among AT, PBC, SN, and EI. Specifically, AT had a direct
effect on EI (AT-EI, B = 0.27, P<0.01), whereas PBC
exerted a stronger influence (PBC-EI, p = 0.30, P<0.01).
SN also had a moderate but significant effect on EI (SN-
EI, B = 0.25, P<0.01). These results underscore the
importance of both AT and PBC as key predictors of of EI,
with SN contributing meaningfully as well.

The studies frequently reviewed highlight the practical
applications of their findings, with many recommending
targeted interventions that use key psychological
constructs to promote PA. For example, Rhodes et al. [39]
found that AT had the strongest influence on EI (AT-EI,
B=0.44, P<0.01), followed by PBC (PBC-EI, B=0.36,
P<0.01), and SN (SN-EI, p=0.25, P<0.05). Based on these
findings, the authors recommended that interventions
should aim to foster more positive ATs toward exercise,
enhance individuals’ perceived control over engaging in
PA, and take into account the role of social influences.

Lu et al. [40] conducted a study involving 951
Taiwanese high school students to examine the predictors
of exercise behaviors and intentions using SEM and TPB.
Hierarchical multiple regression analyses were performed
to assess the relationships among the TPB constructs. The
findings revealed that AT, PBC, and SN each had
significant impacts on EI. Specifically, AT had a moderate
direct effect on EI (AT-EI, B = 0.24, P<0.01), while PBC
showed a substantially stronger influence (PBC-EI, B =
0.64, P<0.01). SN, although weaker still exerted a
significant effect on EI (SN-EI, B = 0.05, P<0.05). These
results indicate that PBC is the strongest predictor of EI,
followed by AT, with SN having a smaller yet significant
influence.

Min et al. (2022) [41] conducted a study applying TPB
to understand PA intentions and behaviors among 286
Korean breast cancer survivors. Participants completed
face-to-face surveys assessing PA levels, demographic
characteristics, and TPB constructs, including AT, SN,
PBC, planning, and intention. The SEM was used to
examine the relationships among these variables, with
adjustments for age, cancer stage, and clinical treatment.
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The results indicated that instrumental AT (B 0.34,
P<0.01), SN (B = 0.12, P<0.05), and PBC (B = 0.57,
P<0.01) had significant direct effects on PA intentions.
Additionally, both PBC (B = 0.17, P<0.05) and intention (B
= 0.46, P<0.05) significantly influenced planning
behavior. Furthermore, PBC (B = 0.28, P<0.05) and
planning (B = 0.22, P<0.05) were found to have direct
effects on PA behavior. These findings indicate that TPB is
a useful framework for understanding PA behavior in
Korean breast cancer survivors. Accordingly, interventions
focusing on enhancing AT, SN, and PBC, intentions, and
planning may be effective in improving PA levels in this
population.

Liu et al. (2022) [42] investigated the key factors
influencing walking BI among older adults, particularly in
developing countries like China, where research on elderly
walking habits remains limited. Using face-to-face surveys
with 501 older adults in Nanjing, the study found a
significant positive relationship between AT and walking
intention (B = 0.234, p < 0.05), indicating that older
adults’ intentions to walk are strongly associated with
their favorable ATs toward walking. Moreover, PBC
exhibited an even stronger effect on walking intention (f =
0.361, p < 0.01), emphasizing the role of confidence and
perceived control in shaping walking behavior among
elderly individuals. However, the relationship between SN
and walking intention was not statistically significant (§ =
-0.1, p > 0.05), indicating that social expectations or the
influence of others did not significantly affect older adults’
walking intentions. These findings underscore the
importance of enhancing older adults’ self-efficacy and
positive ATs toward walking to effectively encourage
walking behaviors, while also highlighting the limited
impact of SN within this population.

Similarly, Zhou et al. (2023) [43] applied TPB to
investigate Els and related factors in stroke patients. A
total of 333 participants completed self-administered
questionnaires. The results showed that only 38.4% of
patients intended to exercise after discharge, indicating a
generally low EI in this population. Using multiple linear
regression analysis, the study identified monthly income,
living situation, SN, AT, and PBC as significant predictors
of EI. Notably, PBC had the strongest effect (B = 0.436, p
< 0.01), emphasizing the importance of patients’
confidence in their ability to engage in PA. AT (B = 0.241,
p < 0.01) and SN (B = 0.183, p < 0.01) also positively
influenced EI, indicating that favorable ATs and perceived
social support play meaningful roles in shaping Els after
stroke. Based on these findings, the study recommends
that healthcare professionals provide comprehensive
exercise guidance for stroke patients, with particular
emphasis on educating family members—especially
spouses, to support and encourage patients' Els and
rehabilitation efforts. These results offer valuable insights
for designing effective Els for stroke survivors,
highlighting the critical role of PBC and the influence of
the living environment.

Furthermore, Sicilia et al. (2020) [44] conducted a
study integrating the TPB and Self-Determination Theory
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(SDT) to examine how autonomy support from parents and
peers influences adolescents’ Els while also exploring the
mediating roles of AT, PBC, SN, and descriptive norms.
The study involved 428 secondary school students (211
boys and 217 girls) aged 13 to 19 (M = 15.30, SD = 1.15),
with data analyzed using SEM and bootstrapping
techniques. Findings showed that perceived parental
autonomy support was positively associated with EI.
Among girls, this influence occurred indirectly through AT
and PBC (B = 0.139, p < 0.01), as well as through SN (B =
0.528, p < 0.01). However, boys’ EI was primarily
influenced by parental autonomy support through AT and
PBC (B = 0.217, p < 0.01). In contrast, peer autonomy
support was directly associated with EI in both boys and
girls (B = 0.217, p < 0.01), with an additional indirect
influence observed among girls through AT (B = 0.139, p
< 0.01). Furthermore, SN had a significant positive effect
on girl’s EI (B = 0.212, p < 0.01), but no significant effect
was found among boys (B = -0.045, p > 0.05). These
findings indicate that while parental and peer autonomy
support influences adolescents’ Els, they do so through
distinct pathways, with parental support shaping both AT
and control and peer support primarily affecting AT. The
study highlights that social influences, particularly
subjective and descriptive norms, may be more influential
in shaping adolescents’ EIs than previously recognized.

Huang and Wu (2021) [33] used the TPB to examine
how AT, SN, and PBC influenced EI among older adults,
emphasizing the role of these psychological constructs in
shaping their PA behavior. The study found that older
adults with varying levels of SN and PBC demonstrated
significant differences in Els, with those requiring more
social support and companionship from family members
showing stronger intentions. Specifically, AT had a
significant positive effect on EI (B = 0.280, p < 0.01), SN
also showed a significant positive effect (B = 0.119, p <
0.01), while PBC emerged as the strongest predictor (B =
0.611, p < 0.01). These findings support the idea that
improving older adults’ AT and PBC is essential for
promoting their EIs while emphasizing the importance of
social support in fostering self-efficacy and confidence.
The study indicates that enhancing exercise AT alone is
not sufficient; support from key social groups, such as
family and peers, is also necessary to effectively
encourage older adults’ participation in PA.

Finally, Arevalo and Brown (2019) [45] applied the
RAA to explore factors influencing organized exercise
participation among Hispanic adults. Using linear
regression analysis, the study found that AT had a
significant positive correlation with EI (B = 0.36, p <
0.01), indicating that more p=favorable AT lead to
stronger intentions to engage in exercise. Similarly, PBC
was positively correlated with EI (3 = 0.36, p < 0.01),
indicating that greater perceived control enhances the
likelihood of participation. However, SN had a weak and
non-significant negative relationship with EI (B =-0.13, p
> 0.05), implying that social or familial expectations had
minimal influence in this context. The study concluded
that AT and PBC were the primary predictors of EI among
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Hispanic adults, emphasizing their role in developing
effective interventions for promoting organized PA.

The reviewed studies underscore the utility of TPB for
understanding EIs across diverse populations. A consistent
finding across the literature was the strong influence of
PBC on EI, which was evident in demographic groups such
as older adults [3] and high school students [37]. This
recurring relationship highlights the importance of
fostering an individual’s sense of control and self-efficacy
to promote PA. AT also emerged as a significant predictor,
with studies such as those by Rhodes et al. (2023) [36] and
Arevalo and Brown (2019) [44] demonstrating that positive
AT toward exercise substantially enhances individual’s
intentions to be physically active. However, although SN
also contributed to EI, their influence was notably weaker
and more inconsistent across the reviewed studies. For
instance, Sicilia et al. [42] found that SN positively
affected adolescents’ Els, likely reflecting strong peer and
parental influences. In contrast, Liu et al. [39] reported
that older adults were less responsive to social
expectations. These findings indicate that, unlike PBC and
AT, which appear to be broadly applicable across
populations, the impact of SN may be more context-
dependent, particularly varying with age and social
environment.

By providing an in-depth overview of the existing
literature, this section identifies knowledge gaps and

Table 3. Relationships among AT, SN, PBC, and EI.

guides future research in the field of health behavior. This
study emphasizes that understanding the relationships
among AT, SN, PBC, and EI can facilitate the development
of more effective health promotion strategies and
interventions tailored to the needs of diverse populations.

Table 3 in this section provides a summary of the
reviewed studies, including methodologies, sample sizes,
and significant predictors, offering a robust framework for
researchers seeking to further explore these relationships.
This comprehensive analysis lays the groundwork for
developing new theoretical models or refining existing
ones to better understand and apply the relationships
between psychological constructs and exercise behavior in
efforts to improve public health.

3.3. Summary of Risk of Bias and Effect Sizes

All 34 included studies were evaluated for risk of bias
using the JBI checklist. Of these, 20 were classified as
having low risk of bias, 10 as moderate risk, and 4 as high
risk, primarily due to limitations in sampling methods or
inadequate reporting. A detailed risk classification table
for each study is provided in the supplementary material.

To enhance transparency and rigor, effect sizes (B
coefficients) and p-values were extracted and are
presented in Table 3, enabling clearer comparisons of the
strength of theoretical constructs across different
demographic groups and research settings.

Study | N. Sample Method Variables Beta coefficient
AT-EI (B=0.135,P<0.01), SN-EI (3=-0.059, P>0.05), PBC-EI
[36] 865 older adults SEM AT, SN, PBC, and EI (B=0.496,P<0.01)
AT-EI (3=0.39,P<0.01), SN-EI (3=0.18,P<0.01), PBC-EI
[37] 384 adults SEM AT, SN, PBC, and EI (8=0.11,P<0.01)
[38] 653 high school students SEM AT, PBC, SN, and EI ATEL (B='27'P<0'(z[15)=’ gg%ﬁé(g;.mlp<0.01)’ SNEI

[39] 264 adults

Dyadic path modeling |AT, PBC, SN, and EI

AT-EI (B=.44,P<0.01),
PBC-EI (=.36,P<0.01),
SN-EI (B=.25,P<0.05)

[40] 951 urban high school students Liner regression

AT, PBC, SN, and EI

AT- EI (B=.33,P<0.01),
PBC-EI (=.57,P<0.01),
SN-EI (B=.05,P<0.05)

[41] 286 Korean breast cancer survivors SEM

AT, SN, PBC, and EI

AT-EI (B=0.34,P<0.01),
SN- EI (B=0.12,P<0.05),
PBC-EI (B=0.57,P<0.01)

[42] 501 older adults SEM

AT, SN PBC, and EI

AT- EI (B=.234,P<0.01),
PBC-EI (B=.361,P<0.01) SN-EI (B=.-0.1, P>0.05)

[43] 333 individuals post-stroke Linear regression

AT, SN, PBC, and EI

AT-EI (3=0.241,P<0.01)
SN-EI (p=0.183, P<0.01)
PBC-EI (B=0.436, P<0.01)

[44] 428 secondary school students((211 SEM
boys and 217 girls)

AT, SN, PBC, and EI

AT-EI (girls B= .139 boys p= .217, P<0.01)
Pbc -EI (girls B=.528 boys f=.589, P<0.01)
SN (girls B= 0.212, P<0.01
Boys, B=-0.045, P>0.05)

[45] 420 older adults Linear regression  |AT, SN, PBC, and EI AT B=.280, P<0.01
SN B=.119,P<0.01
PBC B=.611,P<0.01
[46] 330 Hispanic adults linear regression  |AT, SN, PBC, and EI AT B=0.36 P<0.01

SN $=-0.13 P>0.05
PBC $=0.36 P<0.01
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4. DISCUSSION

This systematic review synthesized empirical studies
published between 2013 and 2023 that applied the TPB to
examine EI. This study focused on the predictive roles of
AT, SN, and PBC across various populations. The findings
consistently showed that both PBC and AT are strong
predictors of EI, reinforcing conclusions from prior
research, including studies by Stehr et al. (2021) [3],
Rhodes et al. (2023) [35], and Liu et al. (2022) [42].

The predictive value of SN significantly varied across
the reviewed studies. In some cases, particularly among
adolescents or participants from collectivist cultures, SN
exerted a stronger influence on EI, likely due to
heightened sensitivity to social approval and peer
expectations. Conversely, studies involving older adults or
individuals from more individualist cultures often found
that SN was weak or non-significant predictors of EI.
These inconsistencies highlight the need to refine both the
conceptual understanding and measurement of SN. Future
research should distinguish between descriptive norms
(perceptions of what others commonly do) and injunctive
norms (perceptions of what others approve or disapprove
of), as this distinction may enhance theoretical clarity and
improve the construct’s predictive validity.

Another important observation was the prevalent
reliance on cross-sectional study designs, which restrict
the ability to draw causal inferences and overlook how
constructs within the TPB may evolve over time. These
limitations highlight the need for future research to adopt
longitudinal designs to better understand the temporal
dynamics of AT, SN, and PBC in predicting exercise
behavior. Moreover, applying multilevel analytical
frameworks could offer valuable insights into how
individual-level psychological factors interact with
contextual variables, such as age, gender, cultural
background, and environmental conditions, to shape Els
and behaviors.

This review also highlights the importance of
methodological diversity in EI research. Integrating
qualitative methods with quantitative designs can provide
a more comprehensive understanding of the motivational
processes underlying exercise behavior. While quantitative
surveys offer generalizable patterns, qualitative
approaches can reveal culturally embedded meanings and
personal motivations that are often overlooked. These
deeper insights are crucial for designing more nuanced
and context-sensitive health promotion interventions that
resonate with diverse populations.

From an applied perspective, the findings support the
development of interventions that enhance PBC, such as
training programs that build self-efficacy, teach practical
skills, and improve access to exercise-friendly
environments. Additionally, interventions should aim to
cultivate positive ATs toward PA by highlighting its health
benefits, enjoyment, and opportunities for personal
achievement. In populations where SNs have greater
influence—such as adolescents or individuals in collectivist
cultures, community-driven strategies and peer support
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mechanisms may further improve intervention outcomes
by leveraging social influence.

CONCLUSION

This systematic review confirms that PBC and AT are
consistent and significant predictors of EI, whereas the
influence of SN is more variable and appears contingent
on cultural and demographic contexts. By evaluating the
measurement instruments and examining the predictive
relationships among the TPB constructs, this review
provides both theoretical clarification and practical
guidance for designing interventions aimed at promoting
PA.

To advance the field, future studies should adopt
longitudinal research designs, investigate contextual
moderators, and improve theoretical clarity, particularly
regarding the construct of SNs. Standardizing
measurement instruments is essential for enhancing
comparability across studies, while the integration of
qualitative methods can provide deeper insights into the
psychological and cultural factors that shape exercise
behavior.

Overall, the findings contribute to the refinement of
the TPB framework and offer actionable insights for
designing culturally sensitive, evidence-based
interventions. Such strategies can support sustained
improvements in PA participation and promote broader
public health outcomes.
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