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Abstract

Objectives: The university years are a pivotal period for establishing lifelong health behaviors.
While students in Macao face known lifestyle risks, local evidence on the psychosocial factors
shaping their health choices is scarce. This study aimed to describe the health-promoting lifestyles
and health concepts of university students in Macao and to identify key predictors to inform campus
health initiatives.

Methods: A cross-sectional survey was conducted with 386 undergraduates at Macao Polytechnic
University (Dec 2023—Jan 2024). The validated Chinese Health-Promoting Lifestyle Profile 1I
(HPLP-IT) and Health Concept Scale were used. Data were analyzed using descriptive statistics,
correlations, and multiple linear regression.

Results: The mean HPLP-II score was 128.05 (SD=26.61), with Physical Activity scoring lowest.
The multiple regression model predicting HPLP-II was significant (F(11, 374) = 11.92, p <.001),
explaining 26.0% of the variance. Counter-intuitively, after controlling for other factors, better self-
rated health (B =-.302, p <.001) was the strongest predictor of a poorer health-promoting lifestyle.
For Health Concept, better self-rated health (B = -.154, p < .01) was the sole significant predictor,
also in a negative direction.

Conclusion: This study reveals a critical health paradox where a better subjective perception of
health is associated with poorer health behaviors among Macao university students. This suggests
that "health optimism" may be a significant barrier to preventive action, requiring campus health
strategies to address not only information gaps but also these crucial psychological biases.
Keywords: health-promoting lifestyle, health concepts, university students, school nursing, Macao, ,
HPLP-II, health promotion, health paradox

INTRODUCTION

The transition to university represents a critical window for health promotion, as young adults establish lifestyle
patterns that influence long-term health and risk for non-communicable diseases (Lalonde, 1974). In Macao,
university students face lifestyle challenges such as high rates of sedentary time, yet there is a gap in evidence-
based interventions tailored for this population (Macau Health Bureau, 2024; Pascoe et al., 2020). An individual's
health behaviors are often guided by their underlying beliefs and health concepts, as theorized in models like the
Health Belief Model (HBM) (Hochbaum, 1958; Smith, 1981). To address the local evidence gap, this study was
designed to provide the first comprehensive profile of health-promoting lifestyles and health concepts among
university students in Macao. Our conceptual framework (Figure 1), grounded in the HBM and Pender's Health-
Promoting Lifestyle model, provides a basis for examining the relationship between individual/family factors and
these two core constructs.

Figure 1. Conceptual Framework of the Study
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METHODS
Study Design

A quantitative, descriptive cross-sectional survey design was employed to examine the variables of interest at a
single point in time.

Participants and Setting

The target population was all undergraduate students enrolled in the 2023/2024 academic year at Macao
Polytechnic University, a public university in Macao. A quota sampling strategy, with targets proportional to the
enrollment in each of the university's seven faculties, was used to ensure a representative sample. Inclusion criteria
were: (1) currently enrolled as an undergraduate student, (2) ability to read and understand Chinese, and (3)
provision of voluntary consent to participate. Students enrolled in master's or doctoral programs were excluded.
Instrumentation

Data were collected using a three-part online questionnaire. The first section was a self-designed questionnaire
gathering information on three key areas aligned with the study's conceptual framework: sociodemographic (e.g.,
age, sex, BMI, birthplace), health status & behaviors (e.g., self-rated health, perceived impact of COVID-19, health
check-ups), and family context (e.g., parental education and exercise habits). The second section measured health-
promoting lifestyles using the 52-item validated Chinese version of the Health-Promoting Lifestyle Profile II
(HPLP-II). This instrument assesses six subscales: health responsibility, physical activity, nutrition, spiritual
growth, interpersonal relations, and stress management, with responses captured on a 4-point Likert scale (1 =
Never to 4 = Routinely). The final section assessed students' health concepts using the 26-item validated Chinese
version of the Health Concept Scale. Based on Smith's (1981) framework, this scale measures four dimensions—
clinical, role-function, adaptive, and well-being—on a 6-point Likert scale (1 = Strongly Disagree to 6 = Strongly
Agree). A pilot test confirmed excellent internal consistency for both the HPLP-II (Cronbach’s a = .945) and the
Health Concept Scale (Cronbach’s a. = .975).

Data Collection

Following ethical approval from the university (Ethics Committee Approval No. FCSD/MSN-0060/2023), students
were recruited between December 14, 2023, and January 23, 2024. Recruitment occurred via social media groups
and in-person classroom visits, where students could scan a QR code to access the survey. The first page of the
online survey served as an electronic informed consent form. After providing consent, participants completed the
anonymous questionnaire on the Google Forms platform, a process that took approximately 15-20 minutes. A total
of 428 responses were received, with 386 deemed valid after excluding incomplete surveys, yielding a 90.2% valid
response rate.

Data Analysis

Data were analyzed using SPSS version 22.0. The analytical process began with the generation of descriptive
statistics, including frequencies, means, and standard deviations, to summarize all variables. Subsequently,
inferential statistics, such as independent-samples t-tests and one-way ANOVA (with Kruskal-Wallis for non-
parametric data), were employed to compare group means. A Pearson product-moment correlation was then
conducted to assess the relationship between HPLP-II and Health Concept scores. Finally, hierarchical multiple
linear regression was used to identify significant predictors for the two main outcome variables. A p-value of <.05
was considered statistically significant throughout the analysis.
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RESULTS

Participant Characteristics The sample consisted of 386 students (56.0% female, 93.3% aged <24 years). Over
half (52.8%) had a normal BMI, though 47.2% were either underweight or overweight/obese. Most (85.0%) rated
their health as average or better. A majority were from Macao (64.8%) and lived with their parents (75.4%).

Detailed characteristics are presented in Table 1.

Table 1. Characteristics of Participants (N=386)

Characteristic Category n %
Sociodemographic
Sex Male 170 44.0
Female 216 56.0
Age (years) <20 193 50.0
21-24 167 43.3
>25 26 6.7
BMI (Asian) <18.5 (Underweight) 72 18.7
18.5-22.9 (Normal) 204 52.8
23-24.9 (Overweight) 51 13.2
>25 (Obese) 59 15.3
Birthplace Macao 250 64.8
Mainland China 122 31.6
Other 14 3.6
Residence With Parents 291 75.4
Dormitory 66 17.1
Other 29 7.5
Health Status & Behaviors
Self-Rated Health Very Good / Good 144 37.3
Average 184 47.7
Poor / Very Poor 58 15.0
COVID Impact Very Strong / Strong 165 42.7
Average 156 40.4
None / No Impact 65 16.8
Daily Device Use <5 hours 172 44.6
>6 hours 214 55.4
Browses Health Info Yes 210 54.4
Annual Health Check-up Yes 79 20.5
Health Activity/Course Yes 139 36.0
Family Context
Mother's Education Secondary or Below 268 69.4
College or Above 118 30.6
Father's Education Secondary or Below 269 69.7
College or Above 117 30.3
Mother Exercises Yes 141 36.5
Father Exercises Yes 164 42.5

Health-Promoting Lifestyle and Health Concept Scores

The mean total score for the HPLP-II was 128.05 (SD=26.61), with Interpersonal Relations scoring highest
(M=23.55) and Physical Activity lowest (M=18.28). The mean total Health Concept score was 98.35 (SD=25.90).

Descriptive statistics for all subscales are presented in Table 2.

Table 2: Descriptive Statistics for HPLP-II and Health Concept Scales (N=386)

Scale / Subscale Mean SD Min Max
HPLP-II Total 128.05 26.61 57 208
Health Responsibility 20.58 5.31 9 36
Physical Activity 18.28 541 8 32
Nutrition 21.84 4.54 9 36
Spiritual Growth 23.20 5.80 9 36
Interpersonal Relations 23.55 5.24 10 36
Stress Management 20.60 4.43 10 32
Health Concept Total 98.35 25.90 27 156
Clinical 25.32 7.23 8 42
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Role-Function 22.82 6.31 6 36
Adaptive 27.35 7.79 7 42
Well-being 22.87 6.51 6 36

Bivariate and Correlation Analyses

Bivariate analyses showed that students engaging in health-seeking behaviors and those with exercising parents
had significantly higher HPLP-II scores (p < .01). A significant positive correlation was found between the total
HPLP-II and Health Concept scores (r = .336, p <.001), as detailed in Table 3..

Table 3: Pearson Correlations Between HPLP-II and Health Concept Subscales

HPLP-II Subscale Clinical | Role-Function Adaptive Well-being
Health Responsibility .193** 210%* d67** 203%*
Physical Activity 162%* 159** .108* 154%*
Nutrition 300%* | .303** 253 281**
Spiritual Growth 272%* 355%* 326%* .349%*
Interpersonal Relations .302%* 375%* 350%* 376%*
Stress Management 329%* 349** 336%* 363**

*p<.05, **p<.01

Regression Analyses

Multiple regression analyses were conducted, with results presented in Table 4. The model predicting HPLP-II was
significant, F(11, 374) = 11.92, p <.001, explaining 26.0% of the variance. Counter-intuitively, after controlling
for other variables, better self-rated health emerged as the strongest predictor with a negative coefficient (f =-.302,
p <.001). This indicates that students who perceived their health more positively reported engaging in fewer health-
promoting behaviors. Similarly, browsing health information ( =-.219, p <.001) and a greater perceived impact
of COVID-19 (B =-.103, p <.05) also showed significant negative associations with HPLP-II scores. The model
predicting Health Concept was also significant, F(5, 380) = 5.89, p < .001, where self-rated health was the only
significant predictor, again demonstrating a negative relationship (B =-.154, p <.01).

Table 4: Multiple Regression Models Predicting Health-Promoting Lifestyle (HPLP-II) and Health Concept
Health-Promoting Lifestyle (HPLP-II) Health Concept
Predictor Std. Beta (B) Std. Beta (B)
(Constant)
Browses Health Info -.219%**
Self-Rated Health -.302%** -.154%*
Mother's Education 134%* .098
COVID Impact -.103*
Marital Status -.097
Model Summary
R? .260 .072
F 11.92%** 5.89%**
*p <.05, ¥*p < .01, *¥**p < .001
DISCUSSION

This study provides the first comprehensive profile of health-promoting lifestyles among university students in
Macao. While confirming expected challenges, such as a critical gap in physical activity consistent with global
trends (Chao, 2023), the study's primary contribution is the uncovering of a significant "health paradox". This
paradox, revealed in the multivariate analysis, presents a complex and nuanced challenge for health promotion
efforts.

The core of this paradox lies in the robust, counter-intuitive finding that better self-rated health negatively predicts
engagement in health-promoting lifestyles. This result diverges sharply not only from this study's own bivariate
correlations but also from a large body of established literature (e.g., Wang et al., 2021). We postulate that this
phenomenon stems from a form of "health optimism" or perceived invulnerability, particularly potent among young
adults. Students who subjectively "feel healthy" may lack the perceived susceptibility necessary to motivate
preventive action, creating a dangerous disconnect between their positive self-perception and their actual behaviors.
This suggests that a positive self-rating of health may function less as an asset and more as a potential barrier to
adopting a healthier lifestyle..
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Beyond this central paradox, the findings highlight other actionable pathways. The positive influence of maternal
education reaffirms the importance of the family context (Lee & Kim, 2022). Furthermore, the predictive power
of browsing health information underscores the need to foster critical health literacy. The imperative for school
nurses and campus health services is clear: they must equip students with the skills to not only find but also
critically evaluate and apply health information, empowering them to bridge the crucial gap between feeling
healthy and living healthily.

Limitations of the Study

This study has several limitations. Its cross-sectional design prevents the inference of causality, and the single-
university sample may limit generalizability. Reliance on self-report data also introduces potential for bias. Future
longitudinal or multi-site research is needed to address these issues.

CONCLUSION

This study uncovers a critical health paradox where a better subjective perception of health is associated with
poorer engagement in health-promoting lifestyles among Macao university students. This suggests that perceived
invulnerability or "health optimism" is a significant barrier to preventive action. Therefore, campus health
promotion strategies must evolve beyond simple information provision to incorporate psychological strategies that
address these cognitive biases, helping to translate students' positive health perceptions into tangible, lifelong
healthy habits.

Acknowledgements We extend our sincere gratitude to the Ethics Committee at Macao Polytechnic University
for their ethical approval and guidance. Our deepest appreciation also goes to the university students who
participated in this study, whose invaluable contributions made this research possible.

Authors’ contributions WIPP and PSI were responsible for the study's conceptualization and design. WIPP and
PSI conducted data collection and data analysis. PSI drafted the initial manuscript. WIPP and PSI critically
reviewed and revised the manuscript for essential intellectual content. All authors (PSI, WIP, CSI, and YMC) have
read, edited, and and approved the final version of the manuscript for publication.

Funding This project received no specific grant from any funding agency in the public, commercial, or not-for-
profit sectors.

Data availability All data generated or analyzed during this study are included in this published article.
Declarations The study received ethical approval from the Human Research Ethics Committee at Macao
Polytechnic University (approval certificate no. FCSD/MSN-0060/2023). All procedures involving human
participants adhered to the ethical principles of the Declaration of Helsinki. Prior to participation, all subjects
received comprehensive information regarding the study's objectives, procedures, and their rights, including
confidentiality and the right to withdraw without penalty. Informed consent was obtained from all participants
using a detailed consent form. Collected data were anonymized and maintained with strict confidentiality, used
exclusively for research purposes, thereby safeguarding participants' rights and privacy throughout the study.
Consent for publication Not applicable

Competing interests The authors declare no competing interests.

Ethical Approval and Consent to Participate Ethical approval was obtained from Macao Polytechnic
University’s Faculty of Health Sciences and Sports Ethics Review Board. Participants were informed of the study’s
aims, procedures, confidentiality, and right to withdraw without penalty, and provided written consent. All data
were anonymized and kept strictly confidential for research purposes only.

REFERENCE

1. Almutairi, K. M., Alonazi, W. B., Vinluan, J. M., Almigbal, T. H., Batais, M. A., Alodhayani, A. A., Alsadhan,
N., Tumala, R. B., Moussa, M., Aboshaiqah, A. E., & Alhoqail, R. I. (2018). Health promoting lifestyle of
university students in Saudi Arabia: A cross-sectional assessment. BMC Public Health, 18(1), 1093.
https://doi.org/10.1186/312889-018-5999-z

2. Beijing Municipal Health Commission. (2021, December 7). Jiankang shenghuo fangshi cong wo zuo qi [Start
a healthy lifestyle with me].
https://wjw.beijing.gov.cn/wjwh/ztzl/awjk/awjkkpyz/202112/t20211207 2555423 .html (in Chinese)

3. Berger, A. M., & Walker, S. N. (2004). Measuring health lifestyle. In M. Frank-Stromborg & S. J. Olsen (Eds.),
Instruments for clinical health-care research (pp. 401-416). Jones and Bartlett.

4. Catalano, H. P., Christofora, J., Richards, K., Hyatt Hawkins Shaw, K., & Kiser, K. (2024). Predicting COVID-
19 booster intentions among college students using the health belief model: Advancing health promotion
strategies for uptake. Frontiers in Public Health, 12, 1395941. https://doi.org/10.3389/fpubh.2024.1395941

5. Centers for Disease Control and Prevention. (2020). Healthy People 2030.
https://www.cdc.gov/nccdphp/dnpao/division-information/data-stats/healthy-people-2030.html

6. Chao, D.-P. (2023). Health-promoting lifestyle and its predictors among health-related and non-health-related
university students in Taiwan: A cross-sectional quantitative study. BMC Public Health, 23(1), 827.
https://doi.org/10.1186/s12889-023-15760-2

1502



TPM Vol. 32, No. S7, 2025 ‘
ISSN: 1972-6325
https://www.tpmap.org/ _’

'_ ‘)l / Open Access

7. Chen, Z.-L., Chen, Z.-Y., & Luo, H.-D. (2009). A Study on the Health-Promoting Lifestyle and Its Related
Factors among Senior High School Students in Keelung Area. Journal of Health Promotion and Health
Education, (31), 129-152. https://doi.org/10.7022/JHPHE.200906.0129 (in Chinese)

8. Garcia-Gonzalez, L., Gascon, A. P., & Morales, S. C. (2020). Barriers and facilitators for physical activity
among university students: A systematic review. Journal of American College Health, 68(4), 373-381.
https://doi.org/10.1080/07448481.2019.1580771

9. Hamad, Z. J., & Faraj, R. K. (2024). Efficacy of Health Belief Model on collegians’ health beliefs related to
electronic cigarette: An intervention study. South Eastern European Journal of Public Health, XXIV(S3), 81—
89. https://doi.org/10.70135/seejph.vi.1046

10. Hochbaum, G. M. (1958). Public participation in medical screening programs: A socio-psychological study.
U.S. Department of Health, Education, and Welfare.

11.Huang, Y.-H., & Chiu, C.-J. (1997). Predictors of health-promoting lifestyle for university students in
Kaohsiung area. Chinese Journal of Public Health, 16(1), 24-36. https://doi.org/10.6288/CJPH1997-16-01-
03 (in Chinese)

12.Lalonde, M. (1974). A new perspective on the health of Canadians. https://www.phac-aspc.gc.ca/ph-
sp/pdf/perspect-eng.pdf

13.Lee, J., & Kim, S. (2022). Factors influencing the health-promoting lifestyles of university students in South
Korea: A cross-sectional study. International Journal of Environmental Research and Public Health, 19(5),
2890. https://doi.org/10.3390/ijerph19052890

14.Li, Z.-K. (2005). Investigation on the cognition of health concept among college students. Nursing Research,
19(9), 1899-1900. (in Chinese)

15.Liou, D. (2024). COVID-19 prevention behaviors and dietary habits among undergraduate students: A health
belief model approach. PLOS ONE, 19(8), €0309623. https://doi.org/10.1371/journal.pone.0309623

16. Lolokote, S., Habtemariam, H. T., & Li, X. (2017). Do socio-cultural factors influence college students’ self-
rated health status and health-promoting lifestyles? A cross-sectional multicenter study in Dalian, China.
BMC Public Health, 17(1), 478. https://doi.org/10.1186/s12889-017-4411-8

17.Ma, Y.-N. (2022). A Study on the Health-Promoting Lifestyle and Influencing Factors of College Students in
Waubhan Institute of Physical Education [Master’s thesis, Wuhan Institute of Physical Education]. (in Chinese)

18.Macau Education and Youth Development Bureau. (2023). Jiankang xiaoyuan [Healthy campus].
https://www.dsedj.gov.mo/es/school_plan.html (in Chinese)

19. Macau Health Bureau. (2023). 2023 Tongji niankan [2023 Statistical yearbook].
https://www.ssm.gov.mo/statistic/2023/pdf/pdf.html (in Chinese)

20.Macau  Health  Bureau. (2024). Jiankang Aomen lantu [Healthy @ Macao  blueprint].
https://www.ssm.gov.mo/apps1/healthymacaoblueprint/ch.aspx#clg30776-vig30784 (in Chinese)

21.Maher, A., Sindle, A., & O'Neill, C. (2022). The impact of the COVID-19 pandemic on the health and well-
being of university students: A cross-sectional study. Journal of Health Psychology, 27(3), 584-595.
https://doi.org/10.1177/1359105320974228

22.Meng, Q. (2013). Survey on health-promoting lifestyle of college students. Chinese Journal of Public Health,
29(1), 128-130. (in Chinese)

23.Pascoe, M. C., Hetrick, S. E., & Parker, A. G. (2020). The impact of stress on students in secondary school and

higher education. International Journal of Adolescence and Youth, 25(1), 104-112.

https://doi.org/10.1080/02673843.2019.1596823

24.Pender, N. J., Murdaugh, C. L., & Parsons, M. A. (2006). Health promotion in nursing practice (5th ed.).
Pearson Prentice Hall.

25.Peng, W.-W., Tu, W.-J., & Lu, H.-Y. (2020). Analysis on the status and related factors of health-promoting
lifestyle of college students. General Practice Nursing, 18(18), 2182—-2187. (in Chinese)

26. Shen, S.-S., Lin, Y.-P., Weng, Z.-P., & Li, J.-F. (2012). A Study on Health-Promoting Lifestyle, Health
Consciousness, and Leisure Needs of University Students. Chia Nan Annual Bulletin, (38), 659—-670. (in
Chinese)

27.Smith, J. A. (1981). The idea of health: A philosophical inquiry. Advances in Nursing Science, 3(3), 43-50.

28. Svalastog, A. L., Donev, D., Jahren Kristoffersen, N., & Gajovi¢, S. (2017). Concepts and definitions of health
and health-related values in the knowledge landscapes of the digital society. Croatian Medical Journal, 58(6),
431-435. https://doi.org/10.3325/cm;j.2017.58.431

29. Tang, F.-C., Su, W.-L., & Huang, S.-L. (2015). A Discussion on the Occurrence and Related Issues of Health-
Promoting Lifestyle among University Students. Journal of Ergonomic Study, 17(1), 27-38. (in Chinese)

30. Teng, H.-L., Yen, M., & Fetzer, S. (2010). Health promotion lifestyle profile-II: Chinese version short form.
Journal of Advanced Nursing, 66(8), 1864—1873. https://doi.org/10.1111/j.1365-2648.2010.05353.x

31.The American Board of Psychiatry and Neurology, Inc. (2023). What is the Health Belief Model?
https://mental-health-matters.org/2023/01/02/what-is-the-health-belief-model/

32. Walker, S. N., & Hill-Polerecky, D. M. (1995). The Health-Promoting Lifestyle Profile II. University of
Nebraska Medical Center, College of Nursing. https://deepblue.lib.umich.edu/handle/2027.42/85349

1503


https://doi.org/10.70135/seejph.vi.1046

TPM Vol. 32, No. S7, 2025 Open Access
ISSN: 1972-6325
https://www.tpmap.org/

33. Walker, S. N., Sechrist, K. R., & Pender, N. J. (1987). The Health-Promoting Lifestyle Profile: Development
and psychometric characteristics. Nursing Research, 36(2), 76-81. https://doi.org/10.1097/00006199-
198703000-00002

34. Wang, C., Zhang, L., & Liu, Y. (2021). The relationship between health literacy, health-related behaviors, and
self-rated health among university students in China. BMC Public Health, 21(1), 1345.
https://doi.org/10.1186/512889-021-11401-8

35. Wei, C.-E. (2017). A Study on the Health-Promoting Lifestyle Model of University of Science and Technology
Students in Kaohsiung Area. Leisure and Social Research, (15), 1-12. (in Chinese)

36. Wong, W.-L. (2016). Nutrition and Exercise Intervention Strategies in Health Promotion for University
Students in Mainland China from 2013-2014 [Doctoral dissertation]. (in Chinese)

37. Xue, Q.-Q. (Huang Qingqing). (2017). A Study on the Correlation between Health Lifestyle and Self-Efficacy
of Students in a University in Macao [Thesis]. (in Chinese)

38.Yu, M.-Y., & Lii, C.-M. (2006). A Study on the Health Behaviors and Their Related Factors of Freshmen - A
Case of a University in Northern Taiwan. Chinese Journal of School Health, (48), 19-37.
https://doi.org/10.30026/CJISH.200606.0002 (in Chinese)

39.Zhou, L., & Wang, H.-T. (2022). Zhongguo chengshi qingnian qunti jiankang guannian diaocha baogao [Survey
report on the health concepts of urban youth in China].

https://www.ciie.org/resource/upload/zbh/202211/300930301cjk.pdf (in Chinese)

1504



