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Purpose: This study aimed to determine how personal factors influence health-promoting behavior in university students using
a structural equation modeling approach guided by the Health Promotion Model.

Patients and Methods: An analytical cross-sectional study was conducted. The study included 763 health science students from four
universities in Cali, Colombia, who answered a questionnaire on personal factors and Health Promoting Lifestyle Profile II, Spanish
version, which was validated in the study population. The direct and indirect relationships between personal factors and health-
promoting behaviors were assessed using structural equation modeling. Data analysis was performed using descriptive statistics and
structural equation modeling.

Results: A significant relationship was noted between the biological and psychological personal factors of the measurement model (p
< 0.05). Psychological personal factors (self-esteem and perceived health status) positively influence health promoting behavior in
university students (Hypothesis 2). It’s not possible to demonstrate that health promoting behavior is positively influenced by personal
biological factors (Hypothesis 1) and by personal sociocultural factors (Hypothesis 3).

Conclusion: There is a need for interventions that help improve the health-promoting lifestyle profile and are focused on enhancing
the self-esteem and perceived health status of university students.
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Introduction

The Health Promotion Model is a theoretical framework that aims at exploring the complex biopsychosocial processes
that motivate people to engage in health-promoting behaviors. Behavioral influences are of immense theoretical
significance and need to be studied because they have both direct and indirect effects on health-promoting behaviors.
The model used emphasizes the importance of exploring individual characteristics and their experiences, including the
prior related behavior and biological, psychological, and sociocultural factors that influence health-promoting behavior.'

Observance of health-promoting lifestyle behaviors is a fundamental component of health maintenance and improve-
ment. Health-promoting lifestyle is a multifactorial pattern of self-initiated behaviors and perceptions that serve to
maintain and improve the individual’s level of wellbeing and self-fulfillment.?

Unhealthy behaviors, such as unhealthy diets, physical inactivity, and stress, increase the risk for noncommunicable
diseases (NCDs), which may manifest as high blood pressure, diabetes mellitus, obesity, and other metabolic risk factors
that can lead to early death. The latter jeopardizes the progress toward achieving the sustainable development goals of
reducing premature deaths from NCDs by 33% by 2030.°

NCDs mainly affect people in low- and middle-income countries and are responsible for >75% of deaths from NCDs.
They affect all age groups and people in all countries and regions but are more associated with older age groups.” In the
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Region of the Americas, there are 5.5 million deaths from NCDs each year. Cardiovascular diseases account for the
majority of NCD deaths (17.9 million each year), being responsible for >80% of all premature deaths from NCDs, along
with cancer, respiratory diseases, and diabetes.®

NCDs during adulthood are associated with behavioral risk factors established early in life,” and about two-thirds of
premature deaths in adults are related to behaviors adopted during adolescence.'® Multidimensional factors affect early
adulthood, such as lifestyle habits, emotional wellbeing, interpersonal relationships, family support, and socioeconomic
factors, which can pose health risks.!' These multidimensional factors may also predict or mediate their perceived quality
of life. Studies found that obesity in young people is associated with poor lifestyle and/or psychosocial health conditions
that could result in a lower self-reported quality of life compared with healthy young people.'*'® Furthermore, the Lancet
Adolescent Commission determined that tobacco use, alcohol consumption, being overweight/obese, and mental health
problems are the main health risks for young people globally, concluding that investing in healthy NCD-related behaviors
among adolescents is necessary to prevent the future development of diseases in adulthood.'*

Data from the Global School-based Student Health Survey showed that one in three adolescents present lifestyle-
related risk factors. This study did not include countries in the European, North American, and Australian regions as the
differences in youth health within and outside the region should be considered.'” This limitation did not allow
conclusions to be drawn regarding the grouping of risk factors in young people, which should be prioritized when
adopting specific preventative measures in each country or region.

A systematic review of the scientific literature on the identification of patterns of eating habits revealed that university
students do not practice healthy eating habits. They present unhealthy behaviors characterized by skipping meals due to
academic hours, high consumption of fats and sweets, low consumption of fruit, vegetables and milk, which contributes
to the risk of suffering from overweight and obesity, as well as the future appearance of NCDs, considering that this
negative behavior tends to get worse as students progress through their college studies.'®

In Colombia, studies show that university health science students score poorly when evaluating healthy lifestyles, mainly
in aspects such as nutrition, physical activity, and health responsibility. Young university health science students exhibit
unhealthy behaviors related to nutrition despite their knowledge about food groups that benefit health. Academic schedules
and the limited availability of healthy foods and economic resources are some of the reasons.'” On the contrary, students
recognize the importance of physical activity to lead a healthy life although they do not practice the required hours weekly.'®
In the literature review, no studies were found on the influence of personal factors on health-promoting behaviors in
university health science students using the Health Promotion Model (MPS), which originated the development of this study.

The MPS is considered a mid-range theory, therefore, it has a limited number of variables and a limited scope.
However, it’s one of the most widely used models due to its usefulness in research and in practice to identify the factors
that influence health-promoting behaviors and to help people achieve higher levels of well-being'*° The research results
empirically support the self-efficacy perceived and the benefits and barriers to action as predictors of health-promoting
behaviors. They are part of the specific behaviors, cognitions and affect that are the central axis of the revised MPS*!2°

The MPS (used) also includes individual characteristics and experiences as predictors of health promotion behaviors,
based on the assumption “Individuals in all their biopsychosocial complexity interact with the environment, progressively
transforming the environment and transforming themselves over time”.>' However, few studies have used the MPS to
investigate personal biopsychosocial factors that influence health-promoting behaviors in college students.

Hence, this study aimed to determine the influence of personal factors on health-promoting behaviors in Colombian
university students using a structural equation model (SEM) analysis guided by the Health Promotion Model (HPM).

Materials and Methods
Design and Setting

A cross-sectional analytical study was conducted from February to June 2021 among undergraduate students in the
school of health of four universities in Colombia.
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Study Sample

The population sample comprised 7808 students from the Faculty of Health Sciences of four universities in Cali,
Colombia. A sample of 763 individuals was finally selected using probability sampling stratified by academic programs
by considering the following inclusion criteria: (1) undergraduate health science students, (2) >18 years of age, (3)
voluntary participation. Students enrolled in other faculties offered by universities and postgraduate students and the
students with mental health problems were excluded. The sample size ratio required for SEM should not be less than 10:1
(10 cases per parameter); a minimum of 200 SEM participants is recommended.'®?® Thus, it is considered an adequate
sample taking into account the parameters to be estimated.

Study Instruments

Personal Factors Questionnaire

Questionnaire developed by the researchers based on the MPS (revised), where individual characteristics are considered
unique for each person and are studied based on personal biopsychosocial factors. “Biological factors include: age, body
mass index, aerobic capacity, strength, agility, or balance. Psychological factors include self-esteem, and perceived health
status. Sociocultural factors include race, ethnicity, education, and socioeconomic status. The MPS seeks to provide
flexibility in the identification of the most important variables related to health behavior in the target population.”!

Health-Promoting Lifestyle Profile- I

The Health-Promoting Lifestyle Profile I (HPLP-II) questionnaire was used, which comprised 52 items grouped into six
subscales: responsibility for health (9 items), physical activity (8 items), nutrition (9 items), spiritual growth (9 items),
interpersonal relationships (9 items), and stress management (8 items). A Likert scale with four response options (never,
sometimes, frequently and routinely) ranging from 1 to 4 was used. The score was obtained by calculating the mean of
the responses to the items both globally and by subscales, which allows comparisons between subscales and identify the
areas that must be intervened to improve the lifestyle that promotes global health.?’

The dimension responsibility for health implies an active sense of responsibility for one’s own well-being (eg, I report
any unusual signs or strange symptoms to a doctor or other health professionals). Physical activity assesses regular
participation in light, moderate, and/or vigorous activities for the sake of physical fitness and health (eg, I follow
a planned exercise program). The nutrition dimension assesses the informed selection and consumption of foods essential
for sustenance, health, and well-being (eg, I choose a diet low in fat, saturated fat, and cholesterol). Spiritual growth
focuses on evaluating the development of internal resources and is achieved through transcending, connecting, and
developing (eg, I believe that my life has a purpose). Interpersonal relationships involve using communication to achieve
a sense of intimacy and closeness within meaningful relationships (eg, I find it easy to show concern, love, and caring for
others). Stress management involves identifying and mobilizing resources to effectively control or reduce stress (eg,
I maintain balance to prevent fatigue).'®*72%

The HPLP-II original version has validity and reliability,”® as does the HPLP-II Spanish version.'®~® Validity and
reliability tests of the Spanish version of the HPLP-II were performed in a sample of the local population before
administering it to the study sample (n=763). In the confirmatory factor analysis, the goodness-of-fit indices evidenced an
acceptable level of validity (x* = 7168.98; gl = 1268; p < 0.001; root mean square error of approximation (RMSEA) =
0.08; normed fit index (NFI) and AGFI = 0.95). The overall reliability results (Cronbach’s alpha 0.94) and the results by
subscales (Cronbach’s alpha ranged from 0.68 to 0.89) support the reliability of the data obtained in this study.

Outline of the Proposed Model
A theoretical structural model was designed with four latent variables and their respective observed variables, as shown
in Figure 1. To evaluate the relationships between the latent variables, the following hypotheses were proposed:

H;: health-promoting behavior is positively influenced by personal biological factors.

H,: health-promoting behavior is positively influenced by personal psychological factors.
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Figure | Preliminary MET of personal factors related to health-promoting behavior in university students.

Notes: The rectangles and ovals indicate observed and latent variables, respectively; arrows connecting the circles represent the relationships between the variables
(regression coefficients); the arrows between the circles and rectangles indicate the reliability of the indicators (factor loadings).
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Hj: health-promoting behavior is positively influenced by personal sociocultural factors.

Data Collection
Students were contacted via email guaranteeing anonymity and confidentiality. Voluntary participation was requested,
using the informed consent template, where participants could choose the “I agree to participate” or “I do not agree to
participate” box. In the case of choosing to accept participation, click “next” to start filling out the forms. In the case of
choosing not to accept, the process ends.

The data was collected virtually through the Google Forms form, taking into account the advantages it offers:
freedom to express oneself, speed up the process and efficiency of data collection. The forms were sent to 800 students
with a response rate of 95%, which allowed the sample to be completed (n=763).

Data Analysis

Descriptive statistics were used to analyze the general characteristics of the participants. Internal reliability tests and
factor and correlation analyses were performed. Based on these analyses, SEM was performed to describe the ability of
the hypothesized model to predict the mutual relationships between the factors that emerged from the confirmatory factor
analysis.

To evaluate the model fit, several indices were used: chi-square test (v2), RMSEA, goodness-of-fit index (GFI),
Tucker—Lewis index (TLI), comparative fit index (CFI), and NFI. The model fit is considered to be good if the values of
the fit indices for GFI, CFI, NFI, and TLI are >0.90 and if the value for RMSEA is <0.05.%°

The robust maximum likelihood estimator was used to determine the SEM. In the hypothetical model, personal
biological, psychological, and sociocultural factors were estimated using multiple regression analysis to examine their
contribution to health-promoting behavior (HPLP-II) and its aspects (spiritual growth, interpersonal relationships,
responsibility toward health, nutrition, physical activity, and stress management). Based on the aforementioned analysis,
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SEM was performed to assess the relationship between the latent variables and their respective indicators and the
accuracy with which the hypothesized model predicted the mutual relationships between the factors. All statistical
analyses were performed using the R-project software.

Ethical Considerations

This study complied with international®' and national ethical guidelines,3 % The study was approved by the ethics
committee of the Universidad Santiago de Cali (2020-2606 Acta N°1). Permission was obtained from the author of
the HPLP-II scale, and informed consent was obtained from each participant prior to data collection, guaranteeing
anonymity and confidentiality. The study was conducted in accordance with the ethical principles of the Declaration of
Helsinki for health research involving human beings.

Results

Sample Characteristics

Seven hundred and sixty-three undergraduate students from the faculty of health of four universities in Colombia
participated in this study. The Shapiro—Wilk normality test was used for the variable of the continuous variable age,
reporting 0.674. The average age of the participants was 21.7 + 4.3 years, and most of them were under 21 years of age
(59.6%) and of female sex (78.1%). Their average body mass index was 24.2 + 4.1. Table 1 also presents the personal
psychological and sociocultural characteristics of the participants. Most of them had medium self-esteem (48.9%) and
were of mestizo ethnicity (56.1%).

Table | Distribution of Personal Characteristics of College
Students (n = 763)

Personal Characteristics | Frequency (n) | Percentage (%)

Biological

Sex

Female 602 789

Male 21.1

Age (years)

<21 455 59.6

22-24 21.1

25-27 8l 10.6

28-30 4.5

23| 4.2

Body mass index

Low weight (<18.5) 5.2

Normal (18.5-24.9) 413 56.7

Overweight (25-29.9) 219 30.0

Obesity grade | (30-34.9) 6.4

Obesity grade 2(35-39.9) 5 0.7

Obesity grade 3 (>40) 1.0

Aerobic capacity

Good 329 43.1

Regular 341 44.7

Deficient 12.2

Strength, agility, and balance

Good 379 49.7

Regular 329 43.1

Deficient 72

(Continued)
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Table | (Continued).

Personal Characteristics | Frequency (n) | Percentage (%)
Psychological

Self-esteem

Low 253 332
Medium 373 48.9
High 17.9
Perceived health status

Excellent 20.6
Very good 249 32.6
Good 279 36.6
Regular 9.4
Poor 0.8
Sociocultural

Ethnicity

White 237
Mestizo 428 56.1
Black 115 15.1
Mulatto 22
Indigenous 2.5
Raizal 0.3
Palenquero | 0.1
Program

Prehospital care 0.3
Nursing 388
Physiotherapy 7.2
Speech therapy 2.3
Surgical instrumentation 18.1
Dental mechanics | 0.1
Medicine 29.0
Dentistry 1.7
Psychology 2.1
Pharmacy registry | 0.1
Respiratory therapy 0.3
Semester

<3 310 40.6
4-6 170 223
7-9 229 30.0
2|0 7.1

Health-Promoting Behavior Lifestyle Profile

The mean scores of the six subscales of HPLP-II were highest for spiritual growth (x: 27.7) and interpersonal relation-
ships (¥: 25.9). Most participants exhibited inadequate physical activity (x: 18.2) and poor stress management (x: 18.9).
Table 2.

Structural Model

Four latent variables were specified in the measurement model. Analysis of the preliminary measurement model showed
that two observed variables (age and semester) were not significant (p > 0.05); hence, they were eliminated from the
proposed model. The HPLP variables had loadings ranging from 0.66 to 0.87. Factor loadings for all latent constructs
were significant (p < 0.05). The fit indices for the goodness-of-fit tests showed that the final MET fit the data adequately.
Table 3.
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Table 2 Total and Subscale Mean Scores of the Health-Promoting Behavior
Lifestyle Profile of University Students (n = 763)

Descriptive SG IR HR N PA SM | HPLP-II
Mean 27.7 | 259 226 | 21.6 18.2 18.9 134.4
Standard deviation 49 4.7 53 43 6.0 42 233
Minimum 52
Maximum

Scale range 9-36 | 9-36 | 9-36 | 9-36 | 8-32 | 8-32 52-208

Note: *Lowest and highest values that can be obtained in the original scale.
Abbreviations: SG, spiritual growth; IR, interpersonal relationships; HR, responsibility toward
health; N, nutrition; PA, physical activity; SM, stress management.

Table 3 Goodness-of-Fit Indicators of the SEM Model for
Personal Factors and Health-Promoting Behavior in University

Students
Indicator Value
Normed fit index (NFI) 0,85
Adjusted Goodness-of-Fit Index (AGFI) 0.99
Root Mean Square Residual Approximation (RMSEA) 0.08
Standardized Root Mean Square Residual (SRMR) 0.05

The results of the SEM are shown in Table 4 and the structural model in Figure 2. The psychological personal factor
had a trajectory or regression coefficient of —0.41, being significant (p<0.05). The factor loadings of the items: perceived
state of health, socioeconomic stratum, and academic program are due to the inverted scale of the responses. Biological
and sociocultural factors presented almost null and insignificant coefficients (p>0.05). The highest factor loading of the
observed variables that measured the personal factors was for the perceived state of health (—0.85) over the psychological
personal factor. This indicates that as the assessment score for that variable increases toward excellent, students will have
fewer psychological problems. However, personal psychological factors can negatively influence health promoting
behavior, that is, low self-esteem, can affect the psychological needs of university students, which leads to less health
promoting behavior.

Table 4 SEM Results

Latent Variable Indicator Factorial Loading | Standard Error | P
Personal biological factors Sex 0.138 0.017 0.001
Body mass index 0.113 0.035 0.012
Aerobic capacity 0.823 0.033 0.000
Strength, agility, and balance | 0.699 0.027 0.000
Personal sociocultural factors Self-esteem 0.121 0.033 0.012
Perceived health status —0.851 0.199 0.000
Factores personales socioculturales | Ethnicity 0.336 0.095 0.002
Socioeconomic —0.451 0.139 0.001
Academic program —0.223 0.188 0.003
Health-promoting behavior Physical activity 0.688 0.272 0.000
Spiritual growth 0.869 0.262 0.000
Stress management 0.8l16 0.231 0.000
Nutrition 0.664 0.214 0.000
Interpersonal relationships 0.733 0.240 0.000
Responsibility for health 0.736 0.268 0.000
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Figure 2 Structural model with personal factors related to health promoting behavior in university students.
Notes: Dashed lines with double arrows indicate covariance between the variables.
Abbreviation: ns, not significant.

Discussion

This study has shown that Pender’s HPM fits the Colombian university student populations well and could be useful for
research on intervention design. Personal psychological factors were identified, which should be considered to help
improve the HPLP-II of university students.

Health-Promoting Lifestyle

In this study the mean scores of the subscales of HPLP-II indicate a healthy lifestyle of college students were high for
spiritual growth (x:27.7) and interpersonal relationships (x:25.9). In the case of interpersonal relationships, the results of
this study are consistent with recent studies.®> > It is important to continue cultivating interpersonal relationships and
teamwork in students, considering that the use of technologies and social networks alienate people from their immediate
environment and cause health problems.

Regarding spiritual growth, the results were similar to those obtained by Fashafsheh et al and Polat et al, who also
evidenced a high score for spiritual growth. In the case of university students, spiritual growth represents
a comprehensive training scenario owing to the fact that spirituality is recognized as a part of wellbeing and quality
of life in physical and mental health.>®-’

The stress management subscale showed low mean scores (¥:18.9), contrary to what was reported in a study in
Mexican university students, where the HPLP-II was applied, which demonstrated a significantly healthier lifestyle in
terms of stress management in students who attended a brief health promotion intervention to promote a healthy lifestyle,
which explains the importance of experimental evidence to establish guidelines for the design of healthier universities.*®

This study had a mean score of 21.6 on the nutrition scale, and physical activity had the lowest mean score of 18.2.
Similar results were obtained, using the HPLP-II, by Alzahrani et al, Fashafsheh et al, Hwang & Oh, Mak et al, and Polat
et al, who reported a low score for physical activity, as a product of a life style in which psychological, social, cultural
aspects that are related, among other factors, personal or acquired behavior patterns converge.**>"*° Gurusamy et al
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reported that one of the lowest lifestyle profile scores were obtained for nutrition,”® and Sanchez-Ojeda & De Luna-
Bertos, highlighted that the association between poor diet and lack of physical exercise was common among college
students.*® Furthermore, other studies, showed that insufficient intake of fruits and vegetables and a lack of physical
activity were the most frequent risk factors among young people.*'** The researchers also found a high prevalence of
overweight/obesity that increased during middle adolescence and continued into early adulthood. Other studies indicated
that health-promoting behavior in students decreased as academic years advanced owing to the increased

workload, 334344

thus favoring sedentary lifestyles and the consumption of fast and ultra-processed foods.

Risk factors such as physical inactivity and malnutrition are a global trend among university students, resulting in
chronic diseases that require timely interventions to ensure public health. These scenarios illustrate that there is a need to
review the current curricula of health programs so that environments that promote healthy lifestyles and focus on
interventions based on students’ health needs are strengthened to open up possibilities for future research.

Maintaining healthy lifestyles is essential for promoting health and improving the level of wellbeing, self-fulfillment,
and personal development. Health science students will be the future health promoters and educators. Therefore,
curricula should encourage, support, and take the lead in promoting healthy lifestyles, incorporating it as
a fundamental skill to guide patients.

Current policies in Colombia make it possible to support a healthy lifestyle for university students, through the
implementation of individual, collective and population interventions in the educational environment defined in the
comprehensive care route for the promotion and maintenance of health, interventions that are focused on health education
to promote healthy lifestyles and the well-being of the student population.

Personal Factors Related to Health-Promoting Behavior in College Students

In this study, the estimated SEM showed how each of the latent variables, namely, biological, psychological, and
sociocultural personal factors, was measured using its observable variables proposed by the HPM. However, the
relationships that were anticipated among biological, psychological, and sociocultural personal factors were not sig-
nificant when related to each other. The only exception was the correlation between biological and psychological
personal factors, which was inconsistent with previous studies.*’

Furthermore, the estimated model only contained effects and relationships between personal psychological factors
(self-esteem and perceived health status) and health-promoting behavior, showing that it exerted statistically significant
direct effects on the health-promoting behavior of the participants. The model assumed that a university student with
a high self-esteem and health perception will score high on all six indicators of HPLP-II.

This finding is similar to those from other studies, which also asserted that college students with higher self-esteem
and perceived health status exhibit a higher health promotion behavior. Therefore, perceived health status and self-esteem
are two dominant variables that influence the health-promoting behavior.*®

According to Pender, self-esteem and perceived health status are the personal psychological factors that influence
learning and the effect related to health-promoting behavior.*” Huang demonstrated via meta-analysis that the level of
self-esteem is closely related to cognition and healthy behavior.*® Another study reported that people with high self-
esteem value their health more and take greater responsibility for their health.** Furthermore, high self-esteem has been
shown to promote physical activity,’® regulate the behavior in the process of social adaptation, and foster taking the
initiative in interpersonal relationships.’’ High self-esteem can help a person manage stressful events, avoid anxiety and
depression, maintain optimistic expectations for the future, and adapt to the surrounding environment.’> From a nursing
and public health perspective, professionals can increase self-esteem through short interventions that contribute to
improving college students’ personal judgment of their self-worth by nudging them toward an overall positive appraisal
of themselves by maintaining a positive attitude in different situations that involves believing that they are capable,
important, and successful.

Finally, it is worth noting that the combination of the three personal biological, psychological, and sociocultural
factors is unique for each person. Therefore, identifying the most important variable(s) in relation to health-promoting
behavior is important in the groups of people subject to the intervention as it means being able to recognize the best
predictor of future behavior. In this group of university students, personal psychological factors, such as self-esteem and
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perceived health status, were the main targets for modifying the health-promoting behavior. Hence, they should be taken
into consideration when developing future interventions that can help students adopt a health-promoting lifestyle, with
a focus on the benefits of individual and collective psychological support.

Conclusion

This study explored the personal factors presented by the HPM. Psychological personal factors were an important
mediator in these relationships. Perceived health status and self-esteem were consistently reported as the main determi-
nants of health-promoting behavior. Therefore, it is recommended to consider interventions because it becomes necessary
that increase the perceived health status and self-esteem to maintain and improve the health-promoting behavior of these
students.
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