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Purpose: The present study aims to examine the disparate effects of health behavior models, namely exercise self-efficacy (ESE), 
health belief model (HBM), and planned behavior theory (PBT), applied to clarify the degree of regular exercise among workers in 
Taiwan.
Methods: A cross-sectional research design was adopted. A questionnaire was distributed to obtain information pertaining to regular 
exercise level, demographic characteristics, and the scores of ESE, HBM, and PBT. In total, 400 full-time workers voluntarily 
participated in this study.
Results: The results showed that only 20.5% of the participants exercised regularly, 37.3% exercised irregularly, and 42.3% did not 
exercise currently. “Perceived benefits” and “perceived barriers” pertaining to HBM; “attitude” and “perceived behavioral control” 
pertaining to PBT; and ESE were associated with regular exercise level in the multiple linear regression analyses of each health 
behavior model. When all three models were considered simultaneously, ESE provided the greatest explanation of the variances for 
regular exercise levels. PBT total made a smaller contribution in the prediction of regular exercise level, while the effect of HBM did 
not show statistical significance. In order to explore the practicality of moving beyond theoretical models and focusing on the 
components across health behavior models to enhance workers’ exercise behavior, the components showing statistical significance in 
separate analysis were put into the multiple linear regression simultaneously. The results showed that ESE, perceived barriers of health 
behavior, attitude, and perceived behavioral control were significantly associated with regular exercise level.
Conclusion: A low percentage of workers exercising regularly should be a notable issue for workplace health promotion. Neither 
utilizing cues to exercise nor advertising health threats of physical inactivity is sufficient to enable workers to exercise regularly. 
Enhancing workers’ ESE and behavior control and removing the exercise barriers would constitute efficient strategies for maintaining 
the exercise habit of workers.
Keywords: exercise, self-efficacy, health belief model, planned behavior theory, worker

Introduction
Issues related to health promotion began to receive attention in the 1970s, and have continued to expand ever since. In 
the Ottawa Charter for Health Promotion in 1986, the World Health Organization (WHO) considered health as a positive 
concept, emphasizing social/personal resources and physical capabilities, and viewed health as an everyday resource 
rather than a life goal. In the same period, the Ottawa Charter defined health promotion as “the process of enabling 
people to increase control over, and to improve, their health”.1 People can learn and practice healthy lifestyles in various 
settings, including schools, homes, workplaces, and the broader communities, to cope with all stages of life, chronic 
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disease, and injury. In particular, workers spend one third of their life at work, so the workplace is one of the powerful 
settings wherein to manage health promotion activities. To promote workplace health, the purpose of this study is to 
explore the effects of applying health behavior models to workers’ exercise behaviors.

WHO defines exercise as planned, structured, and repetitive behavior by individuals, with the goal of improving or 
maintaining physical fitness. WHO2 states that regular exercise can not only reduce the risk of various chronic diseases, 
including hypertension, stroke, diabetes, depression, and cancer, but also improve bone and muscle health. Regular 
exercise and adequate physical activity help to prevent physical disorders and increase physiological benefits, such as 
enhancing cardiorespiratory fitness, and reducing the declining rate of skeletal muscle functionality and the risk of 
cognitive impairment.3–6 In addition to physical health, exercise also has many benefits for psychological health. Studies 
have found that exercise can reduce the risk of depression and its recurrence.7,8 Moreover, exercise can also create more 
positive outlooks on life among the elders, reduce dependence on others, and enhance their sense of dignity.9 For 
adolescent women, it provides better body image and improves women’s sense of self-worth.10

There have been several studies using various health behavior models to predict intention for exercise behavior. 
Commonly used health behavior models include the Exercise Self-Efficacy (ESE), the Health Belief Model (HBM), and 
the Planned Behavior Theory (PBT). Self-efficacy was first proposed by Bandura and refers to “an individual’s belief in 
his or her capacity to execute behaviors necessary to produce specific performance attainments”.11 It reflects confidence 
in the ability to exert control over one’s own behavior. Subsequently, ESE was proposed to examine the association 
between self-efficacy and the maintenance of exercise participation;12 it is defined as beliefs about one’s capability to 
successfully engage in incremental bouts of physical activity.13 Several studies, with the cross-sectional research design, 
have confirmed a positive correlation between ESE and exercise behavior indices, including frequency and intensity. The 
higher the ESE, the better the exercise behavior performance.14,15 Some studies, with the longitudinal research design, 
have also demonstrated that ESE is shown to be predictive of adherence in the early stages of an organized exercise 
program and to be the only variable to significantly predict adherence to exercise during follow-up.12,16

The Health Belief Model (HBM) was proposed by Rosenstock;17 it is expected to reduce the occurrence of diseases 
through early self-screening and prevention. HBM is composed of important components such as perceived suscept-
ibility, perceived seriousness, perceived benefits, perceived barriers, and cues to action.17,18 “Perceived susceptibility” 
and “perceived seriousness” are often seen together and named as perceived threat of disease. “Perceived threat of 
disease” refers to an individual’s perception of disease-related information and the role of perceived threat to one’s own 
health. “Perceived benefits” refers to an individual’s subjective assessment of the possible benefits of a new behavior to 
lower the risk of disease. “Perceived barriers” refers to subjective cognitive evaluation of possible burden costs or 
obstacles in relation to the new behavior. “Cues to action” are the factors that trigger behavioral change when individuals 
are subjected to internal or external stimuli. HBM is often used to understand and predict the exercise performance of 
individuals with or without disease. The research results show that when HBM is applied to different types of individuals, 
each component has different effects on exercise behaviors.19–21 These inconsistent results are worth further research and 
investigation.

The Planned Behavior Theory (PBT) was extended from the Theory of Reasoned Action to predict and understand 
human behavior.22 PBT includes three components: attitude, subjective norms, and perceived behavioral control. This 
theory declares that behavior is directly affected by behavioral intention, and perceived behavioral intention in turn is 
determined by one’s attitude, subjective norms, and perceived behavioral control.23 “Attitude” refers to an individual’s 
subjective cognition, whether positive or negative, and value judgment regarding engagement in a regular behavior. 
“Perceived behavioral control” refers to abilities, resources, and opportunities that an individual believes he or she needs 
to possess in order to successfully enact a behavior. “Subjective behavioral norms” refers to a personal perception of the 
social pressures and expectations imposed to perform a particular behavior. The comprehensive review article points out 
that attitude and perceived behavioral control are important factors affecting exercise intention, and that exercise 
behavior could be greatly improved by proactively providing exercise plans to individuals when they have a positive 
attitude toward exercise and assisting them in overcoming obstacles when they think exercise is difficult to carry out.24

Physical inactivity significantly contributes to non-communicable diseases and significantly impacts mental health 
and overall quality of life. A comprehensive analysis of 358 surveys spanning 168 countries, examining insufficient 
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physical activity trends globally from 2011 to 2016, revealed a notable global age-standardized prevalence of insufficient 
physical activity, reaching 27.5% in 2016. This insufficiency has notably increased in high-income countries over time, 
rising from 31.6% in 2001 to 36.8% in 2016.25 Moreover, the emergence of the coronavirus disease 2019 (COVID-19) 
has adversely affected engagement in physical activity.26–28 Seeking the essential components aimed at increasing the 
level of physical activity among workers is imperative.

Theoretical frameworks such as ESE, HBM, and PBT emphasize distinct dimensions of health behavior. ESE 
accentuates internal confidence regarding the execution of health behaviors, while HBM underscores the necessity and 
accessibility of adopting health-promoting behaviors. PBT primarily centers on the components of behavioral intention. 
These models comprehensively encompass fundamental aspects of health behavior. Previous research has explored the 
associations between exercise behavior and various individual theories or models.14,15,29,30 In contrast, the current study 
has simultaneously integrated these three models, aiming to identify the most suitable health behavior models and their 
corresponding components conducive to fostering regular exercise behavior among workers. These findings could 
provide a robust foundation for the effective and adaptable application of pivotal models and components in future 
workplace health promotion endeavors.

Materials and Methods
Participants and Recruitment
This study adopted a cross-sectional research design; it was conducted according to the Declaration of Helsinki and was 
approved by the Institutional Review Board of Chung-Shan University Hospital in Taiwan (CSHIRB No: CS18263). The 
researchers visited workplaces to explain the purpose of this study and randomly selected 465 full-time workers. The 
researchers explained the purpose of this study to the workers, respected respondents’ wishes, and promised to keep the 
information confidential. The workers who agreed to participate in this study were invited to a meeting room at their 
workplaces to complete a consent form and the study questionnaire. Trained researchers were available to assist in case 
of any questions. The process took approximately 30 minutes for each participant. Ultimately, a total of 400 workers 
agreed to participate in this study.

Measures
The present study uses a questionnaire survey method to collect data. The study questionnaire includes demographic 
characteristics, the degree of ESE, the HMB scale, the PBT scale, and the level of regular exercise behavior. In the 
personal background variable section, the questions included gender, age, education level, marital status, whether the 
worker works in shifts, and occupational category.

Self-Efficacy for Exercise
This study uses the Chinese version of the Self-Efficacy for Exercise to measure the degree of ESE. The Self-Efficacy for 
Exercise Scale was originally developed by Resnick and Jenkins.31 The scale contains nine question items to evaluate 
ESE and to understand an individual’s confidence in maintaining a regular exercise in the face of exercise obstacles. The 
extent of confidence for each item ranges from 1 to 10. Higher scores indicate better ESE. The Chinese version of the 
Self-Efficacy for Exercise Scale was verified and confirmed to have both reliability and validity.32 The Cronbach’s alpha 
value of this ESE scale in this study was 0.92, indicating good reliability.

Health Belief Model
This study uses the valid and reliable Chinese version of Health Belief Model Scale for Exercise, designed for the 
assessment of the workers’ health belief in the exercise behavior.33 This scale has 21 items with four components: 
perceived threat of disease, perceived benefits, perceived barriers, and cues to action. The Likert-type five-point scale was 
used for scoring. Participants reported their subjective feelings by selecting “strongly disagree”, “disagree”, “neutral”, 
“agree”, or “strongly agree”. Each answer has one score of 1, 2, 3, 4, and 5 for selection; higher scores indicate greater 
subject agreeability for the item. The high score for perceived barriers means that it is difficult to exercise. For the other 
three factors, a high score means that individuals are more likely to exercise regularly. The HBM total score is calculated 
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by deducting the score of perceived barriers from the sum of the scores of perceived threat of disease, perceived benefits, 
and cues to action. This scale has been tested for reliability and validity, and the Cronbach’s alpha for the four subscales 
in this study was between 0.75 and 0.87.33

Planned Behavior Theory
This study adopts the planned behavior theory scale developed for the Taiwanese population to measure the intention of 
regular exercise behavior.34 The scale consists of three components (attitude, perceived behavioral control, and subjective 
norms) for a total of 21 items. The Likert-type five-point scale was used for scoring, as participants selected an answer, 
from “strongly disagreeing” to “strongly agreeing”, for each item according to their subjective feelings. Each answer has 
one score of 1 to 5 for selection; higher scores indicate greater subject agreeability for the item. The PBT total and three 
subscale scores can be thereby be obtained. The Cronbach’s alpha value of each component ranged from 0.87 to 0.96, 
with good discriminant validity.34 The Cronbach’s alpha values for the three subscales in this study range from 0.82 
to 0.94.

Regular Exercise Levels
The level of regular exercise behavior is described using the Transtheoretical Model.35 It is a 5-stage measure assessing 
the following exercise behavior: 1) Precontemplation (I am not exercising, and I have no plans to exercise in the next six 
months.), 2) Contemplation (I am not exercising, but I plan to start exercising in the next six months.), 3) Preparation (I 
am currently exercising, but not regularly. In the next month, I plan to start exercising regularly.), 4) Action (I am 
currently exercising regularly, but I have been doing so for less than six months.), 5) Maintenance (I have been engaging 
in regular exercise for more than six months.). The higher the score, the higher the degree of regular exercise.

Statistical Analysis
The demographic characteristics of the participants, along with their data pertaining to regular exercise levels were 
summarized using descriptive statistics. The Chi-square test was adopted to compare the differences in regular exercise 
levels by demographic characteristics and job-related variables. Pearson’s correlation was used to analyze the relation-
ships between the continuous variables. For the research purpose, gender, age, shift work, and occupational category 
were controlled for in multiple linear regressions. The categorical covariates, including gender, whether taking shift 
work, and occupational category, were transformed into dummy variables beforehand. Female, without shift work, and 
white-collar worker were coded as referents. The relationships between health behavior models and regular exercise 
levels were investigated by multiple linear regression analysis with some specific variables controlled. The relationships 
of regular exercise levels with ESE, HBM, and PBT were examined respectively in models 1, 2, and 3. These three health 
behavior models were then investigated simultaneously in model 4. Finally, in order to explore the practicality of moving 
beyond theoretical models and focusing on the components across health behavior models to enhance workers’ exercise 
behavior, the components with statistical significance in models 1, 2, and 3 were put into the multiple linear regression 
simultaneously in model 5. All statistical procedures were performed using SPSS-20.0 software for Microsoft Windows 
(IBM Corp., Armonk, NY, USA); a p-value less than 0.05 was considered statistically significant.

Results
Of the 465 questionnaires distributed, 400 were successfully collected, representing a response rate of 86.0%. Of the 
participants, 89.8% were males and 10.3% were females. The average age was 37.72 years (SD = 6.14). The majority of 
the participants were married (65.5%), with a bachelor’s degree (76.8%), without shift work (71.8%), and white-collar 
worker (80.8%). The prevalence across the levels of regular exercise behavior was as follows: 13.8% for precontempla-
tion, 28.5% for contemplation, 37.3% for preparation, 9.5% for action, and 11.0% for maintenance. The precontempla-
tion and contemplation stages could be viewed as not currently engaging in exercise (42.3%). The preparation stage 
indicates irregular exercise (37.3%). The action and maintenance stages signify regular exercise (20.5%). Table 1 lists the 
regular exercise levels by demographic characteristics and job-related variables. Neither demographic characteristics nor 
job-related variables showed significant difference on the regular exercise level.
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Table 2 lists the bivariate correlations of the research variables. The level of regular exercise behavior was 
significantly associated with the main behavior factors, including ESE total, HBM total, perceived threat, perceived 
benefits, perceived barriers, PBT total, attitude, and perceived behavioral control, except for other research variables, 
such as age, cues to action, and subjective norm. Among these correlations, the ESE total correlated highly with the level 
of regular exercise behavior (r = 0.510, p < 0.001). In addition, the correlation coefficients were statistically significant 
between the main components of all three health behavior models, with the exceptions of the relationships between 
perceived barriers and other behavior factors, such as perceived threat, perceived benefits, PBT total, and attitude. 
Moreover, the ESE total was not significantly correlated with subjective norm.

Table 3 summarizes the multiple linear regressions predicting regular exercise level by each health behavior model. In 
model 1, with gender, age, shift work, and occupational category controlled, the model was significant (F = 30.163, p < 
0.001; adjusted R2 = 0.268); ESE showed a significantly positive relation with regular exercise level (β = 0.514, p < 
0.001). In model 2, with the same covariates controlled (F = 8.439, p < 0.001; adjusted R2 = 0.130), perceived benefits 
was positively associated with regular exercise level (β = 0.260, p < 0.001); perceived barriers was negatively associated 
with regular exercise level (β = −0.229, p < 0.001). In model 3, with covariates controlled (F = 10.303, p < 0.001; 
adjusted R2 = 0.142), attitude (β = 0.169, p < 0.01) and perceived behavioral control (β = 0.269, p < 0.001) were 
positively associated with regular exercise level.

Table 4 lists the results of multiple linear regressions predicting regular exercise level by ESE, HBM, and PBT 
simultaneously. In model 4, when the three health behavior models were taken into consideration simultaneously with 
covariates controlled (F = 25.690, p < 0.001; adjusted R2 = 0.304), the ESE total (β = 0.450, p < 0.001) and the PBT total 
(β = 0.190, p < 0.001) were positively associated with regular exercise level. However, the HBM total did not show 
a significant effect (β = 0.045, p > 0.05). In model 5, with covariates controlled as well, the components with statistical 

Table 1 The Comparisons of Regular Exercise Levels by Demographic Variables

Variables Total  
(n=400, 100%)

Precontemplation 
(n=55, 13.8%)

Contemplation 
(n=114, 28.5%)

Preparation 
(n=149, 37.3%)

Action  
(n=38, 9.5%)

Maintenance 
(n=44, 11.0%)

χ2 p

n (%) n (%) n (%) n (%) n (%) n (%)

Gender 2.669 0.615

Male 359 (89.8) 52 (14.5) 100 (27.9) 134 (37.3) 35 (9.7) 38 (10.6)

Female 41 (10.3) 3 (7.3) 14 (34.1) 15 (36.6) 3 (7.3) 6 (14.6)

Education 11.924 0.155

Senior high 63 (15.8) 14 (22.2) 15 (23.8) 24 (38.1) 7 (11.1) 3 (4.8)

Graduate 307 (76.8) 40 (13.0) 90 (29.3) 110 (35.8) 30 (9.8) 37 (12.1)

Postgraduate 30 (7.5) 1 (3.3) 9 (30.0) 15 (50.0) 1 (3.3) 4 (13.3)

Marital status 1.583 0.812

Not-married 138 (34.5) 21 (15.2) 38 (27.5) 53 (38.4) 14 (10.1) 12 (8.7)

Married 262 (65.5) 34 (13.0) 76 (29.0) 96 (36.6) 24 (9.2) 32 (12.2)

Shift work 8.639 0.071

Yes 113 (28.3) 24 (21.2) 33 (29.2) 38 (33.6) 8 (7.1) 10 (8.8)

No 287 (71.8) 31 (10.8) 81 (28.2) 111 (38.7) 30 (10.5) 34 (11.8)

Occupation 5.947 0.203

Blue-collar 77 (19.3) 16 (20.8) 19 (24.7) 31 (40.3) 5 (6.5) 6 (7.8)

White-collar 323 (80.8) 39 (12.1) 95 (29.4) 118 (36.5) 33 (10.2) 38 (11.8)
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Table 2 The Correlations Between Research Variables

Variables Mean (SD) 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11.

1. Regular exercise level –

2. Age 37.72 (6.14) 0.007 –

3. Exercise Self-Efficacy 4.53 (1.64) 0.510*** −0.005 –

4. Health Belief Model 2.06 (0.36) 0.307** 0.023 0.342*** –

5. Perceived threat 3.74 (0.61) 0.195*** −0.065 0.211*** 0.775*** –

6. Perceived benefits 4.08 (0.54) 0.281*** −0.045 0.277*** 0.778*** 0.581*** –

7. Perceived barriers 3.37 (0.64) −0.214*** −0.104* −0.183*** −0.268*** 0.085 0.065 –

8. Cues to action 3.41 (0.60) 0.051 0.063 0.158** 0.622*** 0.409*** 0.367*** 0.221*** –

9. Planned Behavior Theory 3.84 (0.46) 0.333*** −0.038 0.254*** 0.522*** 0.459*** 0.576*** 0.037 0.274*** –

10. Attitude 3.89 (0.55) 0.306*** −0.067 0.231*** 0.461*** 0.411*** 0.537*** 0.008 0.182*** 0.946*** –

11. Subjective norm 3.71 (0.62) 0.098 0.049 0.051 0.255*** 0.261*** 0.278*** 0.247*** 0.341*** 0.512*** 0.250*** –

12. Perceived behavioral control 3.80 (0.59) 0.347*** −0.001 0.309*** 0.495*** 0.372*** 0.445*** −0.170** 0.215*** 0.667*** 0.509*** 0.315***

Notes: *p < 0.05; **p < 0.01; ***p < 0.001.
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Table 3 Summary of Multiple Linear Regressions Predicting Regular Exercise Levels by Health Behavior Models 
Separately

Variables Model 1 Model 2 Model 3

B SE B β B SE B β B SE B β

Gender −0.250 0.170 −0.066 −0.062 0.185 −0.016 0.035 0.184 0.009

Age 0.000 0.008 0.001 −0.003 0.009 −0.014 −0.001 0.009 −0.007

Shift work −0.253 0.117 −0.100* −0.236 0.128 −0.093 −0.288 0.128 −0.113*

Occupation 0.002 0.131 0.001 −0.072 0.143 −0.025 −0.031 0.143 −0.011

Exercise Self-Efficacy 0.040 0.003 0.514***

Health Belief Model

Perceived threat 0.024 0.022 0.065

Perceived benefits 0.091 0.021 0.260***

Perceived barriers −0.083 0.018 −0.229***

Cues to action −0.011 0.021 −0.028

Planned Behavior Theory

Attitude 0.025 0.008 0.169**

Subjective norm −0.012 0.023 −0.025

Perceived behavioral control 0.173 0.036 0.269***

Adjusted R2 0.268 0.130 0.142

F 30.163*** 8.439*** 10.303***

Notes: Β denotes unstandardized regression coefficient; SE B denotes standard error; β denotes standardized regression coefficient. Female, without 
shift work, and white-collar worker were coded as referents. *p < 0.05; **p < 0.01; ***p < 0.001.

Table 4 Summary of Multiple Linear Regressions Predicting Regular Exercise Levels by 
Three Health Behavior Models Simultaneously

Model 4 Model 5

Variables B SE B β B SE B β

Gender −0.192 0.166 −0.051 −0.212 0.165 −0.056

Age 0.000 0.008 0.002 −0.001 0.008 0.008

Shift work −0.229 0.115 −0.090* −0.247 0.114 −0.097*

Occupation 0.045 0.129 0.015 0.073 0.128 0.025

Exercise Self-Efficacy 0.035 0.004 0.450*** 0.032 0.004 0.414***

Health Belief Model 0.007 0.008 0.045

Planned Behavior Theory 0.022 0.006 0.190***

Perceived threat – – –

Perceived benefits 0.017 0.018 0.049

(Continued)
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significance in models 1, 2, and 3 were put into the multiple linear regression (F = 22.084, p < 0.001; adjusted R2 = 
0.325). The results show that the ESE total (β = 0.414, p < 0.001), perceived barriers (β = −0.126, p < 0.01), attitude (β = 
0.117, p < 0.05), and perceived behavioral control (β = 0.119, p < 0.01) were significantly associated with regular 
exercise level.

Discussion
The purpose of this study was to assess the relationship between regular exercise levels and three health behavior models: 
ESE, HBM, and PBT, among full-time Taiwanese workers. The results showed that only 20.5% of the participants 
exercised regularly, 37.3% exercised irregularly, and 42.3% did not exercise currently. In the separate multiple linear 
regression analysis for each health behavior model, ESE, perceived benefits, perceived barriers, attitude, and perceived 
behavior control have statistically significant relations with workers’ regular exercise behavior. However, perceived 
threat of disease, cues to action, and subjective norms were not significantly correlated with exercise behavior. In 
addition, when the three models were considered simultaneously, ESE best explained the variation of regular exercise 
behavior, followed by PBT, while HBM did not have statistically significant predictive power.

Compared to HBM and PBT, the relationship between ESE and regular exercise behavior was the most statistically 
significant in this study not only in simple correlation and single-model regression analysis, but also when other models 
were considered simultaneously. The correlation coefficient and regression coefficient were relatively the highest, 
showing that the contribution of self-efficacy to the regular exercise behavior would be largest, signifying that when 
individuals are aware of their abilities to overcome obstacles that may be encountered during the exercise process, they 
are more likely to maintain regular exercise behavior. Many previous studies have confirmed a positive correlation 
between ESE and exercise behavior. The higher the ESE, the better the exercise behavior performance.14,15,36 The results 
of this study once again support the importance of self-efficacy in exercising. Future research should explore how to 
improve individual ESE.

In the regression analysis of HBM components, perceived barriers and perceived benefits had significant effects in 
predicting regular exercise behavior, whereas perceived threat of disease and cues to action did not. The statistically 
significant results of perceived barriers were consistent with most domestic and international studies. When individuals 
perceive that they will encounter various obstacles and difficulties in executing regular movements, they will signifi-
cantly reduce their exercise behavior.19,33,36 Regarding the relationship between perceived benefits and exercise beha-
viors, previous studies have shown inconsistent results. Some studies argue that there is no significant correlation 
between these two factors, even in those suffering concerned conditions, whose physical health could benefit from 
exercising.19,37,38 However, other studies with workers as subjects found that perceived benefits and exercise behavior 

Table 4 (Continued). 

Model 4 Model 5

Variables B SE B β B SE B β

Perceived barriers −0.046 0.016 −0.126**

Cues to action – – –

Attitude 0.017 0.008 0.117*

Subjective norm – – –

Perceived behavioral control 0.076 0.033 0.119*

Adjusted R2 0.304 0.325

F 25.690*** 22.084***

Notes: Β denotes unstandardized regression coefficient; SE B denotes standard error; β denotes standardized 
regression coefficient. Female, without shift work, and white-collar worker were coded as referents. *p < 0.05; **p 
< 0.01; ***p < 0.001.
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are related with statistical significance.33 The level of regular exercise behavior can be improved by the awareness of 
health benefits derived by exercise behavior.

The relationship between the perceived threat of disease and exercise was not statistically significant; this is 
consistent with many studies, of which study subjects included various kinds of population, such as students, workers, 
elders, or patients.19,33,36 However, prior studies have found that when individuals suffered from a disease and perceived 
the severity of the health threats, they would more readily adopt beneficial health behaviors.20 Exercise, in general, 
requires more physical effort, time, and commitment than other healthy lifestyle behaviors. Of health belief factors, 
perceiving the threat of disease alone seems insufficiently strong enough to motivate individuals to do regular exercise. 
Like perceived threat of disease, cues to action also appeared to exhibit no significant association with regular exercise 
behaviors. Cues to action can be internal cues (such as disease symptoms) or external cues (such as mass media reports, 
interpersonal interactions, and physician recommendations) that trigger the decision-making process to adopt the 
recommended health behaviors. Taiwan’s Sports Administration has promoted “physical fitness 3-3-3” (exercise at 
least 3 times a week; at least 30 minutes each time; the heart rate above 130 beats per minute during exercise) for 
decades. The necessity of exercise for health has been widely advocated for a long time. The effect of stimulus-driven 
cue might be gradually reduced and cues to prompt action seem no longer to be an important factor in triggering the 
behavior of exercise.

Perceived behavior control and attitude of the PBT-related components show significant effects in predicting regular 
exercise behavior. In contrast, subjective norms have no significant effect in predicting regular exercise behavior. The 
significant findings of this study are consistent with the results of several previous studies.29,30 Furthermore, perceived 
behavioral control is more closely related to exercise than attitude. Another study with a sample of Taiwanese workers 
also shows that the stronger the perceived behavioral control ability of the workers toward certain behavior, the stronger 
their intention to engage in that behavior.39 The effect of perceived behavior control is similar to that of self-efficacy. 
This perception focuses on an individual’s sense of control over things. On the other hand, subjective norms refer to the 
perceptions of the social pressures other than an individual sense to shape one’s exercise behavior. In this study, not only 
subjective norms, but also cues to action have no significant relations to exercise behavior; this finding may indicate that 
it is more difficult for full-time workers to promote regular exercise behavior through extrinsic feedback.

When the three health behavior models are considered at the same time, the explanatory power of ESE is the best, 
followed by PBT. HBM was not significant. Self-efficacy has been the most extensively studied and has been regarded as 
universal for many theories.40–42 Although HBM has been successfully applied to various health behaviors,43,44 HBM 
cannot fully predict physical activity, especially in young and healthy people.45 HBM has also been found to weakly 
predict the increases in stages of readiness for physical activities in older adults.36 It may be feasible to go beyond 
theoretical models and consider the included components of health behavior models when it comes to improving 
workers’ exercise behavior. In short, when implementing the health promotion program, to be effective, it needs to 
greatly enhance the individual’s self-confidence in exercise, to strengthen the sense of self-control over things needed to 
enact the exercise, and to assist in removing obstacles that may be encountered in the implementation of the exercise 
behavior.

This study follows a rigorous design, but there are still some limitations to be noted. The participants for this study 
came from the manufacturing industry only, and the sample size is not big. In addition, the workers in this study are 
mostly white-collar, which produces a gap between the size of the blue-collar worker sample and that of the white-collar 
worker sample. As a result, it was difficult to avoid the problem of under-represented survey respondents and this study’s 
generalizability of results may be limited. Furthermore, as this study is a cross-sectional survey, it can only explore the 
correlation of variables, and cannot infer clear causal relationships; nor can this study represent the long-term conditions 
of the subjects. Therefore, caution must be exercised in applying the findings.

Conclusion
The present study has delineated the most appropriate health behavior models and their respective elements conducive to 
establishing a consistent exercise regimen among employed individuals. When all three models were simultaneously 
considered, ESE emerged as the most suitable model for elucidating variations in regular exercise behavior, followed by 
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PBT, while HBM did not exhibit statistically significant predictive capacity. These findings underscore the potential of 
transcending theoretical models and emphasize the components embedded within health behavior models to enhance the 
exercise behavior of workers. Given that ESE, perceived barriers, attitude, and perceived behavioral control significantly 
correlated with regular exercise levels, practical strategies can be considered. On an individual level, substantial attention 
should be directed towards bolstering individuals’ self-assurance in engaging in exercise and reinforcing their self- 
regulation to facilitate exercise participation. Regarding the environment, workplace health promotion initiatives should 
aim to mitigate barriers that impede the implementation of exercise. Additionally, it is imperative to recognize that solely 
relying on external stimuli to encourage exercise, social pressures, or highlighting the health risks associated with 
physical inactivity proves insufficient in fostering consistent exercise habits among employees.
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This study was approved by the Institutional Review Board of the Chung Shan Medical University Hospital (CSHIRB 
No: CS18263). Also, the study was conducted in accordance with the guidelines outlined in the Declaration of Helsinki 
including.
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