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Abstract

This study sought to analyze an explanatory model on the relationship among sociodemographic factors, health-promoting lifestyle behaviors
and psychological distress (depression, anxiety and stress) in college students. This is an observational, analytical and cross-sectional study
conducted on a national sample of 4203 students who entered a macro university in Honduras in 2021, 2022 and 2023. We used a sociodemo-
graphic survey, the Health-Promoting Lifestyle Profile (HPLP-II) and the Depression, Anxiety and Stress Scales (DASS-21). Univariate analysis
and a multivariate structural equation model were conducted. The average HPLP-Il score was 11745 (+ 23.41), and the average DASS-21 score
was 20.06 (+ 14.16). The multivariate model showed a good data fit (comparative fit index = 0.951; Tucker-Lewis index = 0.957; root mean
square error of approximation = 0.067 [90% Cl = 0.067-0.068]). Results indicate that being a woman (§ = 0.11; p < 0.001) and being enrolled
in biological and health sciences ( = 0.09; p < 0.001) significantly predict HPLP-II scores. Furthermore, being a woman (§ = 0.17; p < 0.001),
age (p =0.10; p < 0.001) and having pre-existing medical conditions (f = 0.16; p < 0.001) significantly explain part of the variance of DASS-21.
A significant reverse relationship between health-promoting behavior and psychological distress was shown (r=-0.36; p < 0.001). This study
identifies protective and risky sociodemographic factors linked to health-promoting lifestyle behaviors and psychological distress. Our findings
have implications for developing comprehensive intervention policies and strategies to promote health in higher education settings.
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Contribution to Health Promotion

Sociodemographic factors were linked to health-promoting lifestyles and psychological distress.

Gender and enrollment in health sciences predict health-promoting lifestyles.

Gender, age and pre-existing medical conditions predict psychological distress.

Health-promoting lifestyles and psychological distress were negatively correlated.

Findings may assist the implementation of university health promotion strategies, identifying risk groups.

BACKGROUND familial relationships and the development of self-regulation
abilities in their role as students (Bewick et al., 2010; Liu
et al., 2019; Castillo-Diaz et al., 2022).

The transition from secondary to tertiary education is seen

Higher education not only fosters intellectual and profes-
sional growth but also has substantial effects on an indi-
vidual’s biological, psychological and social well-being (Liu

et al., 2019; Douwes et al., 2023; Chaudhry et al., 2024). as a crucial phase for the development of behaviors that can
The commencement of university entails the necessity for stu- ~ MTPpact students” health and well-being (Worsley et al., 2021).

dents to adapt to novel academic requirements, institutional sz.ilt.g-prlomotmli; behaﬁlgrs refe.r to lactll]on§ ulndeétak.er} b}i
structures, time management adjustments, social interactions, individuals to enhance their emotional, physical and spiritua
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well-being (Fernandez et al., 2019). These behaviors have a
broad impact on the physical and psychological well-being
of students (Amiri et al., 2019; Al-Momani, 2021). Univer-
sity students are susceptible to adopting unhealthy behaviors
and exhibiting signs of psychological distress (Almutairi et al.,
2018; Diaz-Godino et al., 2019). Furthermore, studies have
demonstrated statistically significant correlations between
healthy lifestyles and mental health (Saneei et al., 2016;
Davarinejad et al., 2020; Safaie et al., 2020; Tang et al., 2021;
Dash et al., 2022).

Recent research indicates a correlation between sociode-
mographic factors and the adoption of healthy behaviors
among university students (Wang and Geng, 2019). Gender
disparities exist in the profiles of health-promoting behaviors,
as men exhibit higher levels of physical exercise and superior
stress management skills (Ulla Diez and Perez-Fortis, 2010;
Alzahrani et al., 2019; Ghanim et al., 2021). Conversely,
women obtain higher results in approaching interpersonal
relationships (Ghanim et al., 2021). In addition, women
report a greater food intake during times of stress, whereas
men report a lower consumption of fruits and vegetables
(Miller et al., 2022).

Research has also examined the correlation between socio-
economic status and health-promoting behaviors, suggesting
that students from higher-income families exhibit superior
health-promoting behaviors (Ulla Diez and Perez-Fortis,
2010; Alzahrani er al., 2019). Overall, socioeconomic sta-
tus has a substantial impact on individuals’ physical health
(Wang and Geng, 2019).

On the other hand, literature shows correlations between
sociodemographic variables and the prevalence of anxiety,
depression and stress. Adolescents and young adults are
more prone to experiencing depression and anxiety disorders
(Ramon-Arbués et al., 2020; Li et al., 2022). Evidence from
systematic reviews indicates a higher prevalence of depression
among university students compared to the general popula-
tion (Ibrahim et al., 2013), with ~ 25% of undergraduates in
low- and middle-income countries experiencing symptoms of
depression (Akhtar et al., 2020). Similarly, research indicates
that women exhibit higher levels of depression and anxiety,
particularly during the initial years of their university educa-
tion (Tesfahunegn and Gebremariam, 2019; Gao et al., 2020).
Furthermore, it is noteworthy that health sciences students
show a higher prevalence of psychological disorders in com-
parison to students in other academic fields (Ngasa er al.,
2017). Regarding economic status, research demonstrates
that students with low family income, low social support and
a family history of mental disorders have a higher prevalence
of depression, anxiety and stress (Tesfahunegn and Gebre-
mariam, 2019).

To the best of our knowledge, there is a scarcity of studies
that address the relationship among sociodemographic fac-
tors, health-promoting behaviors and psychological distress
in Latin American higher education settings. In recent liter-
ature, there is evidence from studies in Peru (Diaz-Godifio
et al., 2019), Mexico (Ulla Diez and Perez-Fortis, 2010)
and Colombia (Zambrano Bermeo et al., 2023). Neverthe-
less, within a unique multivariate model, these studies fail
to incorporate simultaneous associations and predictions of
sociodemographic variables on health-promoting behaviors
and psychological distress. This integration may enable a
more robust approach to the complex interconnection of the
variables.
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By characterizing sociodemographic factors that are predic-
tive of healthy lifestyles and psychological distress, it is feasi-
ble to identify priority groups at risk and develop intervention
programs that may be more effective (Nho and Chae, 2021).
Promoting healthy lifestyles and mental health is a crucial pri-
ority in public health, encompassing educational policies and
the development of initiatives to ensure the overall well-being
of the university student community.

This study aims to analyze an explanatory model on
the relationship among sociodemographic factors, health-
promoting lifestyle and psychological distress (depression,
anxiety and stress) in college students. According to this
model, factors such as gender, age, area of knowledge, occu-
pation, family income and pre-existing medical conditions
may predict health-promoting behavior and psychological
distress. In addition, it is hypothesized that there is an inverse
relationship between the two outcome variables (Figure 1).

METHODS

This is an observational and analytical cross-sectional study
that was conducted among a higher education population of
a macro university in Honduras.

Study settings and participants

The population consisted of 27 759 students entering univer-
sity during the years 2021,2022 and 2023. The study included
undergraduate students who were at least 18 years old and
were enrolled in various academic programs and campuses
of the major universities of Honduras. The minimum sample
size required was computed based on the suggested structural
equation model, which consists of 79 observable variables
(6 sociodemographic and 73 items) and 11 latent variables,
as shown in Figure 1. A minimum of 900 participants was
deemed sufficient to identify effect sizes (correlations and
betas) of at least 0.15, with a significance level of o =0.05
and a statistical power of 1 — =0.80 (Soper, 2023). The
participants in this study were chosen via intentional, non-
probabilistic sampling.

Measurements
Sociodemographic characteristics

The sociodemographic data were gathered using a screening
questionnaire administered to first-year students. For this
study, we considered gender, age, field of knowledge, monthly
family income, current occupation and pre-existing medi-
cal conditions. Gender was categorized into three groups:
women, men and other/non-binary. We used gender as an
inclusive term, this approach acknowledges gender as a
social construct and a social identity self-reported by the par-
ticipants (Heidari ef al., 2016). Age was stratified into four
groups: < 20, 20-24, 25-29 and > 30 years. We classified the
student’s areas of knowledge into four overarching groups:
biological and health sciences, economic sciences, engineer-
ing/physics-mathematics and social sciences/humanities. The
levels of monthly family income were defined based on the
average minimum wages in Honduras during the study’s
timeframe (Ministry of Labor and Social Security—Hon-
duras, 2024). This variable was categorized as follows: low
level (equivalent to a limit of one minimum wage, ~ 11 400
lempiras), medium level (from more than one minimum wage
to four minimum wages [11 401-45 600 lempiras]) and high
level (more than four minimum wages [>45 600 lempiras]).
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Gender

Fig. 1: Proposed theoretical model.

The exchange rate for the US dollar was around 24.50 lem-
piras at the time of the study (Central Bank of Honduras,
2023). The approximate amount of monthly family income
was self-reported by students. Current occupation was cate-
gorized as just studying and studying/working. Self-reported
pre-existing medical conditions were assessed into yes and no
categories.

Health-Promoting Lifestyle Profile (HPLP-II)

This instrument assesses health-promoting behaviors using a
Likert scale with 52 items. Each item has four response alter-
natives, ranging from never to routinely (Walker et al., 1987).
HPLP-II comprises six factors: health responsibility (nine
items), physical activity (eight items), nutrition (nine items),
spiritual growth (nine items), interpersonal relationships (nine
items) and stress management (eight items). Higher scores
of each factor indicate stronger adherence to practices that
foster healthy lifestyles. Literature provides evidence of the
psychometric features of the instrument, specifically its valid-
ity and reliability, among university students (Davis and De
Guzman, 2022; Enriquez-Reyna et al., 2022). In this study, a
hierarchical measurement model was tested, composed of six
first-order factors and a general second-order factor, called
health-promoting behavior. A confirmatory factor analysis
of items indicated a good fit of the model (X? =28 741.17,;
df =1268; p <0.001; comparative fit index [CFI]=0.961;
root mean square error of approximation [RMSEA] = 0.072
[90% CI=0.071-0.073]), with all factor loadings above
0.431. Reliability in the current sample shows adequate
omega indices (Q) for each of the subscales (health responsi-
bility = 0.86; physical activity = 0.89; nutrition = 0.78; spiri-
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tual growth = 0.88; interpersonal relationships = 0.79; stress
management = 0.77), and a second-order omega (€, ) of 0.90
for the general factor.

Depression, Anxiety and Stress Scales (DASS-21)

Instrument widely used internationally to evaluate psycholog-
ical distress in both the clinical and general population (Lovi-
bond and Lovibond, 1995). The test contains 21 items divided
into three subscales: depression, anxiety and stress (seven
items, respectively). Each item uses a four-point Likert scale
to assess what the person encountered or felt in the past week.
DASS-21 has substantial evidence supporting its psychomet-
ric features (Lee et al., 2019; Zanon et al., 2020). In this study,
we used a hierarchical measuring model, consisting of three
distinct factors and a second-order general factor, referred to
as psychological distress (Makara-Studzinska et al., 2022).
The structural validity of the model, tested through confir-
matory analysis of items, indicated a good fit (X? = 1318.44;
df=186; p<0.001; CFI=0.997; RMSEA =0.043 [90%
CI = 0.041-0.045]), with all factor loadings above 0.519. The
depression, anxiety and stress subscales showed Q values of
0.91, 0.87 and 0.88, respectively. The general factor (i.e. psy-
chological distress) indicated an Q, of 0.93.

Procedures and ethics

The process of data collection was conducted electronically
via an institutional email-distributed form. The collection took
place from January to February in 2021, 2022 and 2023. The
data from this study are component of a broader multicenter
research project conducted in collaboration between Hondu-
ras and Colombia titled ‘Adoption of preventive behaviors
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against COVID-19 among university students in Honduras
and Colombia: the relationship between sociodemographic
and psychological variables and level of knowledge’, which
received approval from the Universidad Libre institutional
ethics committee on September 20, 2020. The research proj-
ect is registered in the Scientific Research Department of
the National Autonomous University of Honduras (PI-380-
DICIHT). The Declaration of Helsinki’s ethical requirements
(1964, amended most recently in 2013) were strictly followed.
As a requirement to participate in the study, all participants
signed a free and informed consent form. This form provided
extensive information about the goal of the study, the meth-
odology used and the rights of the subjects. Participation was
completely voluntary and could be discontinued without any
consequences.

Data analysis

Data analysis was carried out in two stages. The first stage
entailed generating descriptive statistics to summarize the
sociodemographic profile of the sample, along with the out-
comes of HPLP-II and DASS-21. Qualitative variables are
displayed using frequency distributions and percentages.
Measures of central tendency, such as mean, standard devi-
ation, histogram, minimum and maximum values, represent
the quantitative variables.

The second stage involved a structural equation analysis
(SEM) to assess the empirical feasibility of the suggested the-
oretical model. The proposed model consisted of 6 observ-
able sociodemographic variables (polychotomous variables
were dichotomized), 2 second-level latent variables, 9 first-
level latent variables and 73 items (according to the factor
structure described for HPLP-II and DASS-21). A confir-
matory factor analysis was conducted on the measurement
models prior to SEM (this was described in Measurements
section). The weighted least square mean and variance
adjusted estimator was employed due to the categorical and
ordinal characteristics of the data (Schumacker and Lomax,
2015).

Adjustment of measurement and structural models were
assessed by employing the CFI, the Tucker-Lewis index
(TLI) and the RMSEA. CFI and TLI values more than 0.90
and RMSEA values less than or equal to 0.08 are consid-
ered as evidence of satisfactory model fit (Schumacker and
Lomax, 2015). Data were analyzed using R software, ver-
sion 4.3.1. The descriptive statistics were generated through
skimr package, version 2.1.5 (Waring et al., 2022), and the
SEM was performed using semTools package, version 0.5-6
(Jorgensen et al., 2022) and lavaan version 0.6-16 (Rosseel
et al.,2023).

RESULTS

Descriptive analysis

The study sample consisted of 4203 students, which
accounted for 15.14% of the entire population. Table 1 dis-
plays the sociodemographic characteristics of the sample.
Most of the students identified as women, accounting for
65.48% of the total. The mean age of the entire sample was
21 years (SD = 3 years). Almost half of the study participants
(48.01%) were in the age range of 20-24 years. More than
two-fifths of participants (42.52%) were enrolled in economic
sciences. More than three-fifths (68.36%) reported having a
low monthly family income. Furthermore, over one-fifth of
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Table 1: Sociodemographic characteristics of the study sample

Variable N %

Year of enrollment

2021 1,740 41.40

2022 1,600 38.07

2023 863 20.53
Gender

Women 2,752 65.48

Men 1,408 33.50

Other/ Non-binary 43 1.03
Age

<20 years 1,777 42.28

20-24 years 2,018 48.01

25-29 years 275 6.54

>30 years 133 3.17
Field of knowledge

Biological/Health 760 18.08

Economic Sciences 1,787 42.52

Engineering/Physics-Mathematics 728 17.32

Social Sciences/Humanities 850 20.22

Missing 78 1.86
Monthly family income

Low 2,873 68.36

Medium 1,240 29.50

High 90 2.14
Current occupation

Just study 3,312 78.80

Study and work 891 21.20
Pre-existing medical conditions

No 3,616 86.03

Yes 587 13.97

the participants (21.20%) engage in studying and working
and 13.97% reported having pre-existing medical conditions.

Table 2 displays the descriptive data pertaining to the spe-
cific dimensions of the HPLP-II and DASS-21. Concerning the
HPLP-II, the dimension of spiritual growth has the greatest
average score (X = 24.57), while physical activity has the low-
est score (X = 16.23). When examining the possible values of
the DASS-21 dimensions, it is observed that depression, anx-
iety and stress exhibit scores that are around the minimum
threshold. This indicates a minimal occurrence of symptoms
in all three dimensions.

Multivariate analysis
In the structural equation model analysis, all sociodemographic
variables were transformed into dummy variables. The predic-
tive model showed a good data fit (X? = 46 371.72; df = 2971,
p <0.001; CFI=0.951; TLI = 0.957; RMSEA = 0.067 [90%
CI = 0.067-0.068]). Figure 2 displays the regressions, correla-
tions and factor loadings of the model. The general factor of
health-promoting behaviors exhibited factor loadings rang-
ing from 0.68 to 0.98 for each of the six specific dimensions
examined. Psychological distress reflects factor loadings rang-
ing from 0.91 to 0.96 for each of the three specific factors.
Results indicate that only gender and field of knowledge
have a statistically significant effect on the prediction of
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Table 2: Scores of the dimensions of HPLP-Il and DASS-21

Scales Mean SD Min. Max. Histogram Skewness Kurtosis
HPLP-II 117.45 23.41 52 208 [ | 0.45 0.60
Health responsibility 17.85 4.96 9 36 | "I 0.62 0.42
Physical activity 16.23 5.43 8 32 L 0.55 -0.23
Nutrition 19.72 4.50 9 36 | 0.49 0.56
Spiritual growth 24.57 5.53 9 36 _alls -0.15 -0.31
Interpersonal relationships 21.65 4.79 9 36 N 5 0.23 -0.01
Stress management 17.44 4.02 8 32 . 0.61 0.62
DASS-21 20.06 14.16 0 63 | 0.72 -0.16
Depression 6.09 5.56 0 21 I 0.87 -0.14
Anxiety 5.36 4.92 0 21 | 0.96 0.24
Stress 7.13 5.22 0 21 Iin._ 0.51 -0.46
Health
Gender responsibility
(Woman) -Q 11* Physical
activity
081% ;eg
Age 0.02
(> 20 years) Health-
M promoting 0.80*
behaviors
Field of 0.09" ‘ %
ield o )
knowledge . ~ Spiritual
(BHS) ‘ -0.36
growth
oS> ‘ 0.80*
Occupation ~
(Just study) 5/ Psychological

Monthly family
income (Low)

Pre-existing
medical
conditions (yes)

0.99*

OEHE

Interpersonal
relationships

distress

0.98*

0.92* \

0.91*

Stress
management

Fig. 2: Regressions, correlations and factor loadings of the tested model. Notes: The text in parentheses for each observable variable indicates the

reference category; BHS = biological and health sciences; * = p < 0.001.

health-promoting behaviors. More precisely, being a woman
shows a negative regression (f=-0.11 [95% CI=-0.14,
-0.08]; p < 0.001), while being enrolled in the field of biolog-
ical and health sciences depicts a positive regression (3 = 0.09
[95% CI=0.06, 0.13]; p <0.001), although both variables
have small effects. Age, occupation, monthly family income
and pre-existing medical conditions did not show statisti-
cally significant regressions over health-promoting behaviors
(p > 0.05).

On the other hand, gender, age and pre-existing medical
conditions explain psychological distress. Being a woman

(p=0.17[95% CI =0.14,0.21]; p < 0.001), aged > 20 years
(B=0.10 [95% CI=0.06, 0.14]; p <0.001) and having
pre-existing medical conditions (f=0.16 [95% CI=0.12,
0.19]; p < 0.001) were positively associated with psycho-
logical distress. The effect sizes of these predictions are
considered small. Field of knowledge, occupation, monthly
family income and pre-existing medical conditions did not
depict statistically significant regressions on psychological
distress (p > 0.05). Finally, health-promoting behavior and
emotional distress showed a statistically significant negative
correlation of -0.36 (95% CI =-0.39, -0.32; p < 0.001).
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DISCUSSION

We assessed an explanatory model about the relationship
among sociodemographic factors, health-promoting lifestyle
behaviors and psychological distress in Honduran university
students. We conducted univariate and multivariate analyses.
The multivariate model demonstrated a good fit to the data.

Our findings indicate that the average score of students on
health-promoting lifestyles (117.45 « 23.41) aligns with the
results of prior studies (Alzahrani et al., 2019; Safaie et al.,
2020). Students showed higher scores in the dimension of
spiritual growth, which is consistent with the results of some
studies in Latin America (Ulla Diez and Perez-Fortis, 2010;
Zambrano Bermeo et al., 2023). Similarly, recent studies
in Saudi Arabia and India reveal higher scores in the spir-
itual growth dimension (Alzahrani et al., 2019; Sahu et al.,
2020; Al-Momani, 2021). One component of a healthy life
is attending to spiritual needs, which might reduce harmful
behaviors. A recent study in Iran demonstrated that spiri-
tual health had a positive relationship with the adoption of
health-promoting behaviors (Rafat et al., 2021).

The lowest score was observed in the dimension of phys-
ical activity, which is similar to findings in university students
in Colombia and India (Sahu et al., 2020; Zambrano Bermeo
et al., 2023). A recent literature review reports that university
students exhibit moderate levels of physical activity (Kljajevi¢
et al., 2021). Even though universities generally offer an ideal
environment for promoting physical activity, our results indicate
that lower scores in this dimension may be influenced by various
factors, namely, cultural and socio-educational differences.

The multivariate tested model showed that being a woman
could be considered a risk factor related to a health-promoting
lifestyle (p=-0.11; p <0.001). This outcome aligns with the
existing body of research that suggests that health promotion
profiles differed by gender, with women particularly having lower
scores (Ulla Diez and Perez-Fortis, 2010; Alzahrani et al., 2019;
Ghanim et al., 2021). Previous research reported that women
scored higher in interpersonal relationships (Alzahrani et al.,
2019), whereas our research contradicts this by demonstrating
that men score higher in this area (p < 0.001; d = -0.142). Exam-
ining cultural factors and individual differences variables may be
required to further understand this association.

The multivariate analysis demonstrated that being enrolled
in biological and health sciences serves as a protective fac-
tor for fostering a health-promoting lifestyle (= 0.09;
p < 0.001). This finding aligns with a recent study conducted
in Saudi Arabia, which revealed that university students
majoring in healthcare demonstrated higher scores in health
responsibility and physical activity, compared to students in
other fields (Almutairi et al., 2018).

Upon evaluating the psychological distress of students, the
average general score of DASS-21 was 20.06 = 14.16. Regard-
ing specific factors, our research points out lower scores
of anxiety (5.36 =4.92) and depression (6.09 = 5.56), and
slightly higher scores of stress (7.13 = 5.22) when compared
to the scores reported in recent studies (Slonim et al., 2015;
Ramén-Arbués er al., 2020). Overall, our study sample exhib-
ited minimal psychological distress symptoms. However, due
to the screening nature of the DASS-21, these results must be
confirmed through comprehensive clinical evaluations.

Our findings showed that being a woman (f=0.17;
p <0.001), aged >20 years (f=0.10; p <0.001) and hav-
ing pre-existing medical conditions (f=0.16; p<0.001)

M. A. Castillo-Diaz et al.

were predictors of psychological distress. These results align
with a study conducted in China, which showed that women
achieved notably higher anxiety levels than men during their
first and second years of university education (Gao et al.,
2020). Similarly, a study conducted in Ethiopia demonstrated
that being a woman and a first-year student, among other fac-
tors, were significantly associated with psychological distress
(Tesfahunegn and Gebremariam, 2019).

As confirmed in the multivariate model, age was a statis-
tically significant predictor for psychological distress. Our
finding corroborated previous studies conducted in Malaysia
(Shamsuddin et al., 2013) and China (Cheung et al., 2020)
which found higher scores of depression, anxiety and stress
among students over the age of 20. In addition, pre-existing
medical conditions statistically also explain psychological dis-
tress. Recent studies show that pre-existing conditions and
poor perceived health status were associated with increased
risk for moderate to severe depressive and anxiety symptoms
(Sayeed er al., 2020; Buneviciene et al., 2022). Similarly, a
study conducted with German students showed that those
with pre-existing health conditions had an up to three times
higher chance of reporting depressive symptoms (Heumann
etal.,2023).

We found a statistically significant inverse correlation
between health-promoting behavior and psychological dis-
tress. This result is consistent with previous literature (Slonim
et al., 2015; Safaie et al., 2020). Adopting healthier lifestyle
behaviors appears to have the potential to enhance the mental
well-being of students.

Despite its contributions, we need to point out some
limitations and perspectives for future studies related to
this research. The sample, despite its size and coming from
the largest university in Honduras, was selected using a
non-probabilistic convenience sampling procedure. There-
fore, it is not viable to generalize based on the findings. In
addition, the cross-sectional design of this study focused on
examining the association between sociodemographic factors,
health-promoting lifestyle and psychological distress. There-
fore, causal relationships cannot be established. Subsequent
research utilizing experimental and longitudinal designs may
identify the mechanisms that link the outcome variables and
ascertain whether interventions targeting the enhancement of
a health-promoting lifestyle would lead to a reduction in psy-
chological distress. This study exclusively focused on first-year
students, which restricts the analysis of how the students’ ten-
ure and paths at the university impact the outcome variables.
Conducting longitudinal studies would be beneficial to inves-
tigate the pattern of change during university life. Another
limitation is the reliance on self-report measures, which may
yield social desirability responses. To overcome this limita-
tion, future research should employ mixed approaches to gain
a more comprehensive understanding of lifestyle-promoting
behaviors and psychological distress.

The findings of this study enable the recognition of pro-
tective and risk factors of healthy lifestyle behavior and psy-
chological distress in Honduran university students. To the
best of our knowledge, in the Honduran context, this is the
first study that integrates the analyzed variables into a mul-
tivariate structural equation model. This analysis can be lev-
eraged to improve the implementation of both curricular and
extracurricular interventions. To develop more targeted and
effective interventions, it is important to prioritize sociode-
mographic groups that have shown statistically significant
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associations with the outcome variables of this study. Simul-
taneously, public health authorities and relevant sectors must
implement health education and promotion initiatives aimed
at the younger demographic. These endeavors will impact not
only the immediate health of young individuals but also their
long-term well-being and contribute to the overall well-being
of the community.

CONCLUSION

This study evaluated the relationship between sociodemo-
graphic factors with healthy lifestyles and psychological dis-
tress. The multivariate model showed that a health-promoting
lifestyle was significantly influenced by gender and field
of knowledge. On the other hand, gender, age and clinical
pre-existing medical conditions depicted a significant statis-
tical effect on psychological distress. There was a statistically
significant inverse correlation between health-promoting
behavior and psychological distress. It is relevant to prior-
itize future intervention studies targeting sociodemographic
groups at risk, with a specific focus on promoting healthy
lifestyles and mental well-being.

AUTHOR CONTRIBUTIONS

In accordance with the guidelines provided by the
International Committee of Medical Journal Editors
(ICMJE), we hereby declare the contributions of each
author to this manuscript: Marcio Alexander Castillo-Diaz:
Conception and design of the work, acquisition, analy-
sis and interpretation of data, drafting the article, final
approval of the version to be published, agreement to be
accountable for all aspects of the work; Maria Candelaria
Martinez: Acquisition and analysis of data, drafting the arti-
cle, final approval of the version to be published, agreement
to be accountable for all aspects of the work; Carlos Alberto
Henao Periafiez: Analysis and interpretation of data, criti-
cal revision of the article for important intellectual content,
final approval of the version to be published, agreement to
be accountable for all aspects of the work; Dilcia Sauceda-
Acosta: Analysis and interpretation of data, critical revi-
sion of the article for important intellectual content, final
approval of the version to be published, agreement to be
accountable for all aspects of the work.

FUNDING

No funding was received for this work.

DATA AVAILABILITY STATEMENT

The data underlying this article will be shared on reasonable
request to the corresponding author.

ETHICS APPROVAL

This study is a component of a broader multicenter research
project conducted in collaboration between Honduras and
Colombia titled ‘Adoption of preventive behaviors against
COVID-19 among university students in Honduras and
Colombia: the relationship between sociodemographic
and psychological variables and level of knowledge’, which

received approval from the Universidad Libre institutional
ethics committee on September 20, 2020.

REFERENCES

Akhtar, P, Ma, L., Waqas, A., Naveed, S., Li, Y., Rahman, A. et al.
(2020) Prevalence of depression among university students in low
and middle income countries (LMICs): a systematic review and
meta-analysis. Journal of Affective Disorders, 274, 911-919.

Al-Momani, M. M. (2021) Health-promoting lifestyle and its associa-
tion with the academic achievements of medical students in Saudi
Arabia. Pakistan Journal of Medical Sciences, 37, 561-566.

Almutairi, K. M., Alonazi, W. B., Vinluan, J. M., Almigbal, T. H., Batais,
M. A., Alodhayani, A. A. et al. (2018) Health promoting lifestyle of
university students in Saudi Arabia: a cross-sectional assessment.
BMC Public Health, 18, 1093.

Alzahrani, S. H., Malik, A. A., Bashawri, J., Shaheen, S. A., Shaheen,
M. M., Alsaib, A. A. et al. (2019) Health-promoting lifestyle profile
and associated factors among medical students in a Saudi univer-
sity. SAGE Open Medicine,7,205031211983842.

Amiri, M., Chaman, R. and Khosravi, A. (2019) The relationship
between health-promoting lifestyle and its related factors with
self-efficacy and well-being of students. Osong Public Health and
Research Perspectives, 10,221-227.

Bewick, B., Koutsopoulou, G., Miles, J., Slaa, E. and Barkham, M.
(2010) Changes in undergraduate students’ psychological well-
being as they progress through university. Studies in Higher Edu-
cation, 35, 633-645.

Buneviciene, 1., Bunevicius, R., Bagdonas, S. and Bunevicius, A. (2022)
The impact of pre-existing conditions and perceived health status
on mental health during the COVID-19 pandemic. Journal of Pub-
lic Health (Oxford, England), 44, e88-€95.

Castillo-Diaz, M. A., Mendoza-Aly, J. L., Martinez-Martinez, C. V. and
Martinez-Gonzales, L. E. (2022) Mental health disorders and col-
lege adaptation in Honduran students: an analysis of groups with
differentiated academic performance. REOP—Revista Espaiiola de
Orientacién y Psicopedagogia, 33, 144-161.

Central Bank of Honduras (2023) Average Price of the United States
Dollar. https://www.bch.hn/estadisticas-y-publicaciones-econom-
icas/reportes-dinamicos/tipo-de-cambio/tipo-de-cambio-nominal
(last accessed 19 May 2024).

Chaudhry, S., Tandon, A., Shinde, S. and Bhattacharya, A. (2024) Stu-
dent psychological well-being in higher education: the role of inter-
nal team environment, institutional, friends and family support and
academic engagement. PLoS One, 19, €0297508.

Cheung, K., Tam, K. Y., Tsang, H., Zhang, L. W. and Lit, S. W. (2020)
Depression, anxiety and stress in different subgroups of first-year
university students from 4-year cohort data. Journal of Affective
Disorders, 274, 305-314.

Dash, S., Bourke, M., Parker, A. G., Dadswell, K. and Pascoe, M. C.
(2022) Lifestyle behaviours and mental health and wellbeing
of tertiary students during COVID-19 lockdown in Australia: a
cross-sectional study. Comprehensive Psychiatry, 116, 152324.

Davarinejad, O., Hosseinpour, N., Majd, T., Golmohammadi, F. and
Radmehr, E (2020) The relationship between lifestyle and mental
health among medical students in Kermanshah. Journal of Edu-
cation and Health Promotion, 9, 264, 10.4103/jehp.jehp_534_20

Davis, B. and De Guzman, S. (2022) Validity and reliability evidence
of Health-Promoting Lifestyle Profile (HPLP)-II among nursing
students: a confirmatory factor analysis. Teaching and Learning in
Nursing, 17, 364-370.

Diaz-Godifo, J., Ferndndez-Henriquez, L., Pefia-Pastor, E, Alfaro-Flores,
P., Manrique-Borjas, G. and Mayta-Tovalino, E. (2019) Lifestyles,
depression, anxiety, and stress as risk factors in nursing appren-
tices: a logistic regression analysis of 1193 students in Lima, Peru.
Journal of Environmental and Public Health, 2019, 1-7.

Douwes, R., Metselaar, J., Pijnenborg, G. H. M. and Boons-
tra, N. (2023) Well-being of students in higher education: the

GZ0Z J8QWBAON tZ UO J8SNn SEINPUOH 8p BWOUOINY [eUOIDBN PepIsIsAlun Aq | £/G 1/ //2809.ep/y/6E/alonle/oideay/woo dno olwapeoe//:sdiy Woll papeojumoc]


https://www.bch.hn/estadisticas-y-publicaciones-economicas/reportes-dinamicos/tipo-de-cambio/tipo-de-cambio-nominal
https://www.bch.hn/estadisticas-y-publicaciones-economicas/reportes-dinamicos/tipo-de-cambio/tipo-de-cambio-nominal
https://doi.org/10.4103/jehp.jehp_534_20

importance of a student perspective. Cogent Education, 10, 1-17,
10.1080/2331186X.2023.2190697

Enriquez-Reyna, M. C., Peche Alejandro, P., Ibarra Gonzélez, D.,
Goémez Infante, E. A., Villarreal Salazar, A. C. and Medina Rodri-
guez, R. E. (2022) Psychometric properties of the Spanish version
of the Health-Promoting Lifestyle Profile-II instrument in Mexican
university students. Enfermeria Global, 21, 398-410, 10.6018/
eglobal.490521

Fernandez, M. E., Ruiter, R. A. C., Markham, C. M. and Kok, G. (2019)
Intervention Mapping: theory- and evidence-based health promo-
tion program planning: perspective and examples. Frontiers in
Public Health, 7,2009.

Gao, W., Ping, S. and Liu, X. (2020) Gender differences in depression,
anxiety, and stress among college students: a longitudinal study
from China. Journal of Affective Disorders, 263, 292-300.

Ghanim, M., Al-Othman, N., Rabayaa, M. and Alqaraleh, M. (2021)
Gender differences in health-promoting behaviors and psycholog-
ical well-being of Palestinian medical students based on the HPLP
1. Palestinian Medical and Pharmaceutical Journal, 7, 197-206,
10.59049/2790-0231.1092

Heidari, S., Babor, T. E, De Castro, P., Tort, S. and Curno, M. (2016)
Sex and gender equity in research: rationale for the SAGER guide-
lines and recommended use. Research Integrity and Peer Review,
1,2.

Heumann, E., Helmer, S. M., Busse, H., Negash, S., Horn, J., Pischke,
C. R. et al. (2023) Anxiety and depressive symptoms of German
university students 20 months after the COVID-19 outbreak—a
cross-sectional study. Journal of Affective Disorders, 320, 568-575.

Ibrahim, A. K., Kelly, S. J., Adams, C. E. and Glazebrook, C. (2013) A
systematic review of studies of depression prevalence in university
students. Journal of Psychiatric Research, 47,391-400.

Jorgensen, T. D., Pornprasertmanit, S., Schoemann, A. M. and Rosseel,
Y. (2022) semTools: Useful tools for structural equation modeling.
R package (version 0.5-6). https://cran.r-project.org/web/packages/
semTools/index.html (last accessed 19 May 2024).

Kljajevié, V., Stankovi¢, M., Pordevi¢, D., Trkulja-Petkovié, D., Jova-
novié, R., Plazibat, K. et al. (2021) Physical activity and physical fit-
ness among university students—a systematic review. International
Journal of Environmental Research and Public Health, 19, 158.

Lee, J., Lee, E. H. and Moon, S. H. (2019) Systematic review of the
measurement properties of the Depression Anxiety Stress Scales-21
by applying updated COSMIN methodology. Quality of Life
Research, 28,2325-2339.

Li, W., Zhao, Z., Chen, D., Peng, Y. and Lu, Z. (2022) Prevalence and
associated factors of depression and anxiety symptoms among
college students: a systematic review and meta-analysis. Journal
of Child Psychology and Psychiatry, and Allied Disciplines, 63,
1222-1230.

Liu, X., Ping, S. and Gao, W. (2019) Changes in undergraduate stu-
dents’ psychological well-being as they experience university life.
International Journal of Environmental Research and Public
Health, 16, 2864

Lovibond, S. and Lovibond, P. (1995) Manual for the Depression Anxi-
ety Stress Scales. Psychology Foundation, Sydney, Australia.

Makara-Studzifiska, M., Tyburski, E., Zatuski, M., Adamczyk, K., Mes-
terhazy, J. and Mesterhazy, A. (2022) Confirmatory factor analysis
of three versions of the depression anxiety stress scale (DASS-42,
DASS-21, and DASS-12) in Polish adults. Frontiers in Psychiatry,
12,770532.

Ministry of Labor and Social Security—Honduras (2024) Annual
Labor Market and Salaries Report 2023-2024. https://www.
trabajo.gob.hn/wp-content/uploads/2024/02/Infome-de-Traba-
jo-y-Salarios-2024.pdf (last accessed 19 May 2024).

Miiller, C., El-Ansari, K. and El Ansari, W. E. (2022) Health-promoting
behavior and lifestyle characteristics of students as a function of
sex and academic level. International Journal of Environmental
Research and Public Health, 19, 7539.

Ngasa, S. N., Sama, C. -B., Dzekem, B. S., Nforchu, K. N., Tindong,
M., Aroke, D. et al. (2017) Prevalence and factors associated with

M. A. Castillo-Diaz et al.

depression among medical students in Cameroon: a cross-sectional
study. BMC Psychiatry, 17, 216.

Nho, J. H. and Chae, S. W. (2021) Effects of a lifestyle intervention on
health-promoting behavior, psychological distress and reproductive
health of overweight and obese female college students. Healthcare
(Switzerland), 9, 309.

Rafat, F, Rezaie-Chamani, S., Rahnavardi, M. and Khalesi, Z. B. (2021)
The relationship between spiritual health and health-promoting
lifestyle among students. International Journal of Adolescent Med-
icine and Health, 33,1, 10.1515/ijamh-2018-0158

Ramon-Arbués, E., Gea-Caballero, V., Granada-Lopez, J. M., Judrez-
Vela, R., Pellicer-Garcia, B. and Ant6n-Solanas, 1. (2020) The
prevalence of depression, anxiety and stress and their associated
factors in college students. International Journal of Environmental
Research and Public Health, 17, 7001.

Rosseel, Y., Jorgensen, T. D., Rockwood, N., Oberski, D., Byrnes, J.,
Vanbrabant, L. et al. (2023). Lavaan: Latent Variable Analysis. R
package (version 0.6-16). https://cran.r-project.org/web/packages/
lavaan/index.html (last accessed 19 May 2024).

Safaie, N., Ketabi, S., Kia, N., Mirmohammadkhani, M., Moonesan,
M. and Paknazar, F. (2020) Exploration of mental health problems
in association with health-promoting lifestyle profile in Iranian
medical students: a cross-sectional study. Journal of Education and
Health Promotion, 9, 84.

Sahu, M., Gandhi, S., Kumar Sharma, M. and Marimuthu, P. (2020)
Social media use and health promoting lifestyle: an exploration
among Indian nursing students. Investigacion y Educacion En
Enfermeria, 38, e12.

Saneei, P., Esmaillzadeh, A., Hassanzadeh Keshteli, A., Reza Roohafza,
H., Afshar, H., Feizi, A. et al. (2016) Combined healthy lifestyle
is inversely associated with psychological disorders among adults.
PLoS One, 11,e0146888.

Sayeed, A., Kundu, S., Al Banna, M. H., Christopher, E., Hasan, M.
T., Rasheda Begum, M. et al. (2020) Mental health outcomes of
adults with comorbidity and chronic diseases during the COVID-
19 pandemic: a matched case-control study. Psychiatria Danubina,
32,491-498.

Schumacker, R. E. and Lomax, R. G. (2015) A Beginner’s Guide
to Structural Equation Modeling. Routledge, New York.
10.4324/9781315749105

Shamsuddin, K., Fadzil, E, Ismail, W. S. W., Shah, S. A., Omar, K.,
Muhammad, N. A. et al. (2013) Correlates of depression, anxiety,
and stress among Malaysian university students. Asian Journal of
Psychiatry, 6,318-323.

Slonim, J., Kienhuis, M., Di Benedetto, M. and Reece, J. (2015) The
relationships among self-care, dispositional mindfulness, and psy-
chological distress in medical students. Medical Education Online,
20,27924.

Soper, D. S. (2023) A-priori sample size calculator for structural equa-
tion models (Software). https://www.danielsoper.com/statcalc/ (last
accessed 25 February 2024).

Tang, Z., Feng, S. and Lin, J. (2021) Depression and its correlation
with social support and health-promoting lifestyles among Chi-
nese university students: a cross-sectional study. BMJ Open, 11,
e044236.

Tesfahunegn, T. B. and Gebremariam, E. H. (2019) Mental distress and
associated factors among Aksum University students, Ethiopia: a
cross-sectional study. BMC Psychiatry, 19, 71.

Ulla Diez, S. M. and Perez-Fortis, A. (2010) Socio-demographic pre-
dictors of health behaviors in Mexican college students. Health
Promotion International, 25, 85-93.

Walker, S. N., Sechrist, K. R. and Pender, N. J. (1987) The Health-
Promoting Lifestyle Profile development and psychometric charac-
teristics. Nursing Research, 36, 76-81.

Wang, J. and Geng, L. (2019) Effects of socioeconomic status on phys-
ical and psychological health: lifestyle as a mediator. International
Journal of Environmental Research and Public Health, 16, 281.

Waring, E., Quinn, M., McNamara, A., Arino de la Rubia, E. and Zhu,
H. (2022) skimr: Compact and Flexible Summaries of Data. R

GZ0Z J8QWBAON tZ UO J8SNn SEINPUOH 8p BWOUOINY [eUOIDBN PepIsIsAlun Aq | £/G 1/ //2809.ep/y/6E/alonle/oideay/woo dno olwapeoe//:sdiy Woll papeojumoc]


https://doi.org/10.1080/2331186X.2023.2190697
https://doi.org/10.6018/eglobal.490521
https://doi.org/10.6018/eglobal.490521
https://doi.org/10.59049/2790-0231.1092
https://cran.r-project.org/web/packages/semTools/index.html
https://cran.r-project.org/web/packages/semTools/index.html
https://www.trabajo.gob.hn/wp-content/uploads/2024/02/Infome-de-Trabajo-y-Salarios-2024.pdf
https://www.trabajo.gob.hn/wp-content/uploads/2024/02/Infome-de-Trabajo-y-Salarios-2024.pdf
https://www.trabajo.gob.hn/wp-content/uploads/2024/02/Infome-de-Trabajo-y-Salarios-2024.pdf
https://doi.org/10.1515/ijamh-2018-0158
https://cran.r-project.org/web/packages/lavaan/index.html
https://cran.r-project.org/web/packages/lavaan/index.html
https://doi.org/10.4324/9781315749105
https://www.danielsoper.com/statcalc/

Psychological distress, health-promoting lifestyle and sociodemographic factors in college students 9

package (version 2.1.5). https://cran.r-project.org/web/packages/
skimr/index.html (last accessed 19 May 2024).

Worsley, J. D., Harrison, P. and Corcoran, R. (2021) Bridging the gap:
exploring the unique transition from home, school or college into
university. Frontiers in Public Health, 9, 634285.

Zambrano Bermeo, R. N., Estrada Gonzalez, C. and Guerra, E. P. H.
(2023) Influence of personal factors on health-promoting behavior

in college students: a structural equation modeling approach. Jour-
nal of Multidisciplinary Healthcare, 16,1259-1270.

Zanon, C., Brenner, R. E., Baptista, M. N., Vogel, D. L., Rubin, M.,
Al-Darmaki, F. R. et al. (2020) Examining the dimensionality,
reliability, and invariance of the Depression, Anxiety, and Stress
Scale-21 (DASS-21) across eight countries. Assessment, 28, 1531-
1544.

GZ0Z J8QWBAON tZ UO J8SNn SEINPUOH 8p BWOUOINY [eUOIDBN PepIsIsAlun Aq | £/G 1/ //2809.ep/y/6E/alonle/oideay/woo dno olwapeoe//:sdiy Woll papeojumoc]


https://cran.r-project.org/web/packages/skimr/index.html
https://cran.r-project.org/web/packages/skimr/index.html

	Psychological distress, health-promoting lifestyle and sociodemographic factors in Honduran university students: a structural equation model
	BACKGROUND
	METHODS
	Study settings and participants
	Measurements
	Sociodemographic characteristics
	Health-Promoting Lifestyle Profile (HPLP-II)
	Depression, Anxiety and Stress Scales (DASS-21)

	Procedures and ethics
	Data analysis

	RESULTS
	Descriptive analysis
	Multivariate analysis

	DISCUSSION
	CONCLUSION
	REFERENCES


