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Purpose: To determine the efficacy of the “interpersonal influence intervention” conducted by health professionals to increase the
commitment to adopt health-promoting behavior in nursing students compared to the usual care of a university wellness program.
Patients and Methods: A quasi-experimental study was performed. The study included 114 nursing students from a university in
Cali, Colombia, who were divided into a control group (n = 57) that received usual care and an experimental group (n = 57) that
received the intervention designed and validated according to Nola Pender’s Health Promotion Model. The main outcome was the
lifestyle measured before and after the test using the Health-Promoting Lifestyle Profile II Spanish version. The effect of the
intervention was carried out through the average comparison, effect size measures were calculated using Cohen’s d and analysis of
the effect of possible confounding variables on the intervention (ANCOVA).

Results: A statistically significant difference was observed between the experimental group and the control group (p = 0.015; 95% CI
—0.42, —0.05). The effect size of the intervention was 0.49. The interpersonal influences exhibited by health professionals can increase
the commitment to adopt health-promoting behaviors (Hypothesis 1), and the greater the commitment to a specific action plan, the
more likely it is that health-promoting behaviors will be maintained over time (Hypothesis 2).

Conclusion: The effectiveness of the intervention interpersonal influences exerted by health professionals to increase the commitment
to adopt health-promoting behavior is proven. Evidence demonstrates the practical utility of the Health Promotion Model.
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Introduction

Strategies to promote healthy lifestyles are aimed to improve and maintain behaviors that favor the prevention of chronic
noncommunicable diseases (NCDs). Healthy behaviors are acquired in the early stages of life, especially in childhood,
and are influenced by internal and external factors of the human being, are maintained over time and can be modified
over the years.! Adolescence is a fundamental stage of the human being, since it represents the transition to adulthood,
having biological, psychological, sexual, and social changes. This life cycle is where the habits and behaviors established
in childhood are consolidated, therefore in this period of life it is more complex to modify the lifestyle.?

In recent years, the health of young people has been affected by modifiable risk factors such as a sedentary lifestyle
and physical inactivity, causing the development of obesity and overweight. Approximately 80% of students in the world
do not follow the recommendations on the minimum time required for daily physical activity, causing a health risk now
and in the future.® Overweight and obesity have reached exponential figures and, as a result, have become a phenomenon
of public health concern. The WHO determined that in 2016 more than 340 million children and adolescents between 5
and 19 years of age suffered from obesity or overweight affecting both sexes equally and by the year 2020 obesity
generated the loss of 2.8 million people worldwide.*
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University students are a social group prone to adopt health risk behaviors.” Sedentary behavior among them and
vulnerability to symptoms of anxiety, depression and stress are very common.® In addition, unhealthy eating habits such
as not consuming vegetables and fruits at least once a day,” skipping breakfast, eating sweets and fast food on a daily
basis and the tendency to consume psychoactive substances are very common.® Likewise, the World Health Organization
indicates that people vulnerable to metabolic risk factors can trigger hyperglycemia, hyperlipidemia, overweight or
obesity and arterial hypertension, and eventually lead to cardiovascular disease, considered the main non-communicable
disease (NCD) responsible for premature deaths.’

A health-promoting lifestyle is an important factor in maintaining and improving the health of young people and
emerging adults.’ An important way to halt the growth of NCDs is to target the reduction of modifiable risk factors
through low-cost interventions.” Nursing as a science that encompasses autonomous and collaborative care of the
individual, family and community, establishes strategies for health promotion and disease prevention, seeking to
minimize the development of chronic diseases that affect the health and lives of individuals. Therefore, nursing students
need to adopt health-promoting behavior demonstrated in healthy lifestyle behaviors that include consuming a balanced
diet, daily breakfast and having good eating habits, regular exercise, and good sleep for the development of their physical
and mental health, to provide better services.'’

According to the Health Promotion Model (HPM), healthy behavior is determined by individual characteristics and
experiences that affect health actions. This model allows prediction of overall health promotion systems and specific
behaviors in diverse and vulnerable populations to examine evidence-based practice.'' There are background factors that
influence health-promoting behaviors that can be assessed by the nurse and are critical points for nursing intervention to
assist individuals in changing behavior to achieve a healthy lifestyle,'! at different stages of life and generate a positive
impact at the health level.

The MPS allows the assessment of lifestyle that can provide valuable information to develop interventions with
counseling strategies to help people change negative behavior or adopt a new healthy behavior.!" Universities are ideal
settings to implement health promotion programs, through behavioral interventions, considering that healthy behaviors
contribute to maintain an adequate physical and mental balance reflected in an optimal quality of life, fulfillment of
personal goals and capabilities to carry out multiple activities in a proactive manner.'? Therefore, universities have the
responsibility to implement programs that motivate students to be more responsible for their own health,” promote
a healthy lifestyle and periodic evaluation.®

Therefore, the purpose of this study was to determine the effectiveness of the intervention interpersonal influences
exercised by health professionals to increase the commitment to adopt health-promoting behavior in nursing students,
compared to the care provided by the conventional university wellness program.

Materials and Methods
Design and Setting

A quasi-experimental study was conducted with two groups (control and experimental). Pre-test and post-test measure-
ments were performed on undergraduate nursing students at a university in Cali, Colombia, from September to
October 2022. Due to contextual limitations, it was not possible to randomly assign participants to groups, which
prevented the experimental design.

Study Sample
The sample size was calculated using Software Stata 17 following the procedure of comparing means of two groups of
independent samples and the variability of these differences."

The sample consisted of 136 senior nursing students. Based on the results of the pilot test, the sample for the
experiment was calculated, taking into account the comparison of groups of independent samples with a sample size of
n=57 subjects per group, according to the following statistical parameters: a delta or expected difference of 4.7 between
both groups, a power of 95%, an alpha type error of 5%, a standard deviation in the scores of 7.5 and a loss adjustment of
30%. The participants were selected by non-probability sampling, by convenience, considering the following inclusion
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criteria: (1) nursing students of students of the last year of their degree, (2) voluntary participation. Excluded were (1)
students with health problems that preclude physical activity (2) pregnant women (Figure 1).
The effectiveness of the intervention was evaluated by posing the following hypotheses:

HI1. The commitment to adopt post-intervention health-promoting behavior in participants in the experimental group is
significantly higher than that of participants in the control group receiving conventional care.

H2. Commitment to adopt post-intervention health-promoting behavior in participants in the experimental group is more
likely to be maintained over time than in participants in the control group receiving conventional care.

Intervention

The experimental group received the interpersonal influence intervention exerted by health professionals to increase the
commitment to adopt a health-promoting behavior, which was designed and validated using a methodological study that
followed the four phases proposed by Sidani and Braden.'* The theoretical reference framework was Nola Pender’s
HPM, whose differential elements emerged from the theoretical propositions. Those selected for the intervention were as
follows: 1) “health professionals are important sources of interpersonal influence that can increase or decrease the
commitment to adopt a health-promoting behavior” and 2) “the greater the commitment to a specific action plan, the
more likely it is that health-promoting behaviors will be maintained over time”.

The active components of the intervention correspond to the six dimensions of the HPLP-II instrument that influence
health-promoting behavior: diet, physical activity, spiritual growth, interpersonal relationships, stress management, and
responsibility for health. These are supported by scientific evidence to strengthen the content validity of the intervention
and ensure logical consistency with the current state of knowledge. Based on the review and critique of the scientific
evidence supporting the predictive capacity of the HPM, the content of the intervention protocol was defined, with the
following active ingredients: cognitive (understanding the current situation and the importance of a healthy lifestyle),
behavioral (developing skills to make commitments to adopt health-promoting behaviors), and motivational (active
participation in a specific action plan to adopt health-promoting behaviors).

In order to define the content of the study protocol, three experts conducted an assessment to determine the theoretical
fidelity of the intervention based on the analysis of the coherence between the concepts and propositions of N. Pender’s
HPM and the active ingredients of the interpersonal influence intervention exerted by health professionals to increase the
commitment to adopt a health-promoting behavior. The assessment was satisfactory, with a compliance rate of 90%. The
intervention protocol was refined based on the experts’ observations. Interventionists were trained to ensure that the
intervention was delivered according to the study protocol. The intervention involved participants developing an action
plan under the interpersonal influence of the health professionals delivering the intervention and making a commitment to
themselves. At each session, participants’ motivation and the cognitive and behavioral skills taught in the intervention

Screened for eligibility =136 |—»| Excluded =6
‘ Declined = 16
Included in the study = 114
Experimental group = 57 Control group = 57
l [
Lost on second Lost on second
measurement = 6 measurement = 8
[ [
Analysis = 51 Analysis = 49
Figure | Selection and retention of study participants.
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were assessed through self-reported measurements of goal attainment to provide feedback about the proposed objectives.
The components of the intervention protocol are summarized in Table 1.

The control group received conventional care offered by the wellness program of the university where the study was
conducted. This program is characterized by health welfare benefits through medical services, including health promotion
and disease prevention activities; sports and recreational activities through programs that aim to contribute to compre-
hensive training and maintenance of life quality by organizing events that integrate the university community through
formative, recreational, and competitive sports in different sport disciplines; and psychological counseling, which
provides support for mental health care to prevent anxiety and stress. Students are monitored by a team of professionals
consisting of a general practitioner, a nurse, a sports medicine physician, and a psychologist. Students receive counseling
as needed.

Study Instruments

Personal Factors Questionnaire

A questionnaire developed by the researchers based on the HPM, where personal characteristics include important
relationships with health behavior in the target population, such as age, body mass index, race, ethnicity, education, and
socioeconomic status.

Health-Promoting Lifestyle Profile-1l (HPLP-II)

The HPLP-II Spanish version questionnaire was administered to participants in the control group and the experimental
group at the beginning and end of the study. The HPLP-II Spanish version is considered valid and reliable. It consisted of
52 items grouped into six subscales: 1) responsibility for health involves an active sense of responsibility for one’s well-
being, 2) physical activity assesses regular participation in light, moderate, and/or vigorous activities, 3) nutrition
assesses the consumption of foods essential for health and well-being, 4) growth assesses internal resources, 5)
interpersonal relationships assess the use of communication to achieve a sense of intimacy and closeness within
meaningful relationships, and 6) stress management assesses the identification and mobilization of resources to effec-
tively control or reduce stress. The items are answered on a Likert scale with four response options from 1 to 4: never =
1, sometimes = 2, often = 3, and regularly = 4. The overall and subscale scores are obtained by calculating the mean of
the responses to the items.'”

Before applying the Spanish version of the HPLP-II to the study sample (n = 763), validity and reliability tests were
performed on a sample of the local population of university students, yielding goodness-of-fit indices that demonstrate
validity (;(2 = 7168.98; gl = 1268; p < 0.001; RMSEA = 0.08; NFI, NFI, and AGFI = 0.95) and overall reliability
(Cronbach’s alpha, 0.94) and by the six subscales the HPLP-II (Cronbach’s alpha, 0.68—0.89).

Table | Components of the Intervention Protocol

Receivers Nursing Students

Interventionists Health professionals: nutrition (), physical activity (1), psychology (1), nursing (1), trained in the intervention
protocol.

Type of intervention Complex: cognitive-behavioral and motivational components with interrelated interpersonal actions.

Target Increasing commitment to health-promoting behaviors

Content Health-promoting behavior: nutrition (nutritionist), physical activity (sports medicine physician), spiritual growth,
interpersonal relationships, stress management (psychologist), and health responsibility (nurse).

Mode of delivery Verbal: one face-to-face session and three telephone sessions.

Dosage and intensity Dose: 4 sessions - duration of 20 minutes.

Intensity: once a week for one month (duration).

Environment University environment
Follow-up Weekly action plan by telephone via Chats
Performance measures Health-Promoting Behavior (HPLP-II)
Data collection Blinded research assistant (baseline and | month)
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Internal Validity of the Study

The following control mechanisms were used to ensure the internal validity of the study: implementation of a control
group design with pre- and post-test measurements, calculation of a 30% attrition rate, use of a valid and reliable pre- and
post-test measurement instrument, training of two research assistants to collect data according to the inclusion and
exclusion criteria, monitoring of changes in routine care such as training sessions with similar components to the
intervention protocol, and blinding of the research assistants who collected the data. A placebo or Hawthorne effect was
difficult to control for, as participants were ethically informed of the intervention they were to receive.

External Validity of the Study

For the external validity of the study, the following control mechanisms were used: design and validation of the
intervention protocol, maintenance of fidelity to the intervention protocol, measurements of fidelity in the implementation
of the intervention protocol, and no participation of researchers in data collection.

Data Analysis

Comparison of groups was performed under baseline conditions to examine the equivalence of the groups at the
beginning of the study according to the variables of interest, applying univariate techniques (Shapiro—Wilk test) to
verify the data normality assumption (p > 0.05) and bivariate techniques to evaluate the hypothesis of independence
between groups (Pearson’s Chi-square test [y”] and Fisher’s exact test for the cases in which expected frequencies <5
were obtained). To demonstrate the homogeneity of the study groups, the Student’s #-test for independent samples or the
Mann—Whitney U-test was used to compare means if the normality assumption was not met (p > 0.05). Similarly, the
study groups in terms of the means of the scores obtained in the global HPLP-II and the six subscales were compared.
A multivariate analysis was used to control for possible confounding variables (logistic regression).

To evaluate the effect of the intervention, the means of the responses to the items of the HPLP-II subscales were
compared by taking into consideration the significant bilateral p-value (p < 0.05). Effect size (ES) measurements were
calculated using Cohen’s d, considering a null effect < 0.20; 0.20 < small ES < 0.50; 0.50 < medium ES < 0.80; and large
ES > 0.80.'% In the case where the Student’s r-test and the probability of superiority measure were applied, the following
was considered when applying the Mann—Whitney U-test: null effect < 0.56; 0.56 < small ES < 0.64; 0.64 < medium ES
< 0.71; and large ES > 0.71."" Lastly, an analysis of the effect of the possible confounding variables on the intervention
was conducted (analysis of covariance, ANCOVA, and partial eta-squared (17!2,) ES (null effect < 0.01; 0.01 < small ES <
0.06; 0.06 < medium ES < 0.14; large ES > 0.14).'" All statistical analyses were performed using IBM SPSS version 22
statistical software.

Ethical Considerations

The study was conducted in accordance with the ethical principles of the Declaration of Helsinki'® for health research
involving human subjects, international ethical guidelines,'” and national ethical guidelines.'® The study was approved
by the ethics committee of the Universidad Santiago de Cali (2020-2606, record No. 1). Permission was obtained from
the author of the HPLP-II scale, and informed consent was obtained from each participant before data collection,
guaranteeing anonymity, confidentiality, privacy, autonomy, fairness, and reciprocity.

Results

Sample Characteristics

A total of 100 students participated in the study: 49 in the control group and 51 in the experimental group. The majority
of the participants were female, belonged to middle or low socioeconomic levels, and identified themselves as mestizos
according to their culture. Half of them had a healthy weight (Table 2). The variables of interest were evenly distributed.
No significant differences (p > 0.05) were found between the means of quantitative variables and in the test of
independence of the categorical variables with the groups studied, nor were there any significant differences (p >
0.05) between the groups in the subscale scores of the HPLP-II, which calculates the mean of the subscale item
responses. Therefore, it can be concluded that the control and experimental groups were equivalent at the beginning
of the study (Table 3).
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Table 2 Characteristics

of Nursing Students at Baseline

Variable Control (n = 49) Experimental (n = 51) p
n (%) CI (95% Proportion) n (%) CI (95% Proportion)

Sex
Male 9 (18.4%) 7.5-29.2 10 (19.6%) 8.7-30.5 1.000*
Female 40 (81.6%) 70.8-92.5 41 (80.4%) 69.5-91.3
BMI classification
Low weight | (2.0%) -1.9-6 - - 0.980°
Healthy weight 26 (53.1%) 39.1-67.0 28 (54.9%) 41.2-68.6
Overweight 14 (28.6%) 15.941.2 15 (29.4%) 16.9-41.9
Obese 8 (16.3%) 6.0-26.7 8 (15.7%) 5.7-25.7
Ethnicity
White 4 (8.2%) 0.5-15.8 2 (3.9%) -1.4-9.2 0.102°
Indigenous 7 (14.3%) 4.5-24.1 2 (3.9%) -1.4-9.2
Mestizo 31 (63.3%) 49.8-76.8 31 (60.8%) 47.4-742
Mulatto - - 2 (3.9%) -1.4-9.2
Black 7 (14.3%) 4.5-24.1 14 (27.5%) 15.2-39.7
Socioeconomic level
High 4 (8.25%) 0.5-15.8 I (2.0%) -1.8-5.8 0.299°
Medium 24 (49.0%) 35.0-63.0 23 (45.1%) 31.4-58.8
Lower 21 (42.9%) 29.0-56.7 27 (52.9%) 39.2-66.6

Mean (SD) ClI (95% i) Mean (SD) Cl (95% u2) Cl (95% p1-M2)
Age (years) 243 (3.7) 23.24-25.37 24.6 (5.5) 23.09-26.2 -2.2-1.5 (p*=0.717)
Weight (kg) 68.5 (14.7) 64.27-72.71 68.3 (13.4) 64.57-72.11 —5.4-5.7 (p° = 0.958)
Height (cm) 164.2 (7.4) 162.03—166.29 164.2 (8.2) 161.9-166.53 —3.2-3.1 (p© = 0.973)

Notes: *Pearson’s chi-square; °Fisher's exact test; “Student’s t-test for independent samples.
Abbreviations: SD, standard deviation; Cl, confidence interval; BMI, body mass index.

Table 3 Health-Promoting Lifestyle Profile- || Subscale Scores at the Start of the Study

HPLP-Il Subscales

Control (n = 49)

Experimental (n = 51)

Comparison of Averages

p*> | Mean (SD) | C1(95% p;) | p* | Mean (SD) | CI (95% ) | CI (95% +12) p
Responsibility for health 0.087 | 237 (049) | 222251 | 0.120 | 2.38(0.58) | 2.22-255 ~0.23-0.20 0.865°
Physical activity 0017 | 2.09 (0.71) 1.89-2.29 | 0.066 | 2.2 (0.74) 1.99-2.41 ~0.40-0.18 0.429°
Nutrition 0.055 | 229(039) | 2.18-240 | 0.122 | 2.34 (0.5) 2.20-2.48 ~0.23-0.13 0.565°
Spiritual growth 0015 | 3.11 (059) | 294-328 | 0240 | 3.05(0.54) | 2.90-3.20 ~0.16-0.29 0.555¢
Interpersonal relationships | 0.353 | 2.85 (0.5) 271-3.00 | 0257 | 2.89 (0.5) 2.75-3.03 ~0.24-0.16 0.684°
Stress management 0019 | 223(048) | 209-2.37 | 0042 | 225 (0.54) | 2.09-2.40 -0.22-0.19 0.989°
HPLP-II 0271 | 250 (041) | 2.39-2.62 | 0.165 | 2.53 (0.46) | 2.40-2.66 -0.20-0.14 0.753°

Notes: “Shapiro-Wilk normality test; bStudent’s t-test for independent samples; “mann—Whitney U-test.

Abbreviations: SD, standard deviation; Cl, confidence interval; HPLP-II, Health-Promoting Lifestyle Profile- II.

Commitment to Adopt Health-Promoting Behavior at the Beginning of the Study

Given that the HPLP-II items are answered on a Likert scale from 1 to 4 (never = 1, sometimes = 2, often = 3, and regularly = 4)

and that the subscale scores are obtained by calculating the mean of the responses to the subscale items, a mean score >3 indicates

that the participant is committed to adopting a health-promoting behavior (Hypothesis 1), and when the mean score is close to 4,

the greater the commitment to an action plan, the more likely it is that health-promoting behaviors will be maintained over time

(Hypothesis 2). At baseline, 15% of participants were committed to a health-promoting behavior, whereas 85% were not. No

statistical differences were found between the groups (p = 0.6339).
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Logistic Regression Analysis

Considering the above and to determine the factors that explained the variability, a binary logistic regression model was
designed. The variables measured were age, weight (in kg), height (in c¢cm), sex, BMI classification, ethnicity, and
socioeconomic level (Table 4). When evaluating the individual effect (OR) of the possible factors that affect commitment
to adopt health-promoting behavior, values of OR<I1 were obtained, in the BMI classification underweight, in the control
group, in the low and medium socioeconomic level, such that compared to the reference categories, an individual with
these characteristics is less likely to increase the commitment to adopt health-promoting behavior, and in the weight
variable (OR= 0.992) it is inferred that the lower the weight, the lower the probability of increasing the commitment to
adopt health-promoting behavior.

On the other hand, OR>1 values were estimated in the classification of BMI overweight and healthy weight, in
the female sex, white, mestizo, indigenous and mulatto ethnic groups, so that compared to the reference categories,
an individual with these characteristics has a greater probability of increasing the commitment to adopt health-
promoting behavior. For the height and age variables, it is inferred that, as their values increase, the greater the
probability that the individual will increase the commitment to adopt health-promoting behavior. However, it was
found that only age and mulatto ethnicity registered significant Wald statistics (p<0.05), giving statistical signifi-
cance to the individual effect; in the other cases it was observed that the 95% confidence interval for the ORs
contains unity, indicating that there is no association between the factors considered and the commitment to adopt
health-promoting behavior.

In this sense, age has a risk effect (OR > 1) such that participants with an age similar to the characteristic of the study
population are 1.215 more likely to increase their commitment to adopt health-promoting behavior. According to the
Nagelkerke coefficient of determination, the variables mentioned above explain the variability in the outcome by 31.3%
(R2 =0.313).

Table 4 Individual and Joint Effect of Factors Affecting the Health-
Promoting Lifestyle Profile- Il Scores of Nursing Students at the
Beginning of the Study

Variable Binary Logistic Model

Wald p OR Cl (95% OR)
Control group® 0.613 0.434 0.561 0.132-2.388
Age (years) 7.480 0.006° 1.215 1.057-1.396
Weight (kg) 0.012 0912 0.992 0.863-1.141
Height (cm) 1.327 0.249 1.100 0.936-1.292
Sex®
Female 0.812 0.368 2.207 0.394-12.359
BMI*
Low weight 0.000 1.000 0.000 -
Healthy weight 0.037 0.847 1.633 0.011-236.72
Overweight 0.004 0.947 1.135 0.027—48.087
Ethnicity®
White 1.421 0.233 11.794 | 0.204-682.231
Indigenous 2.525 0.112 16.726 | 0.518-540.106
Mulatto 4.695 0.030° 90.591 1.537-5337.975
Mestizo 3.268 0.071 13.749 | 0.802-235.666
Social economic status®
Low 0.029 0.865 0.752 0.028-20.269
Middle 0.007 0.933 0.874 0.038-19.865

Notes: “Indicates the reference category: Experimental, Male, Obese, Black, and Tall according
to the order of presentation of the variables. "Significant p-values (<0.05).
Abbreviations: OR, odds ratio; BMI, body mass index.
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Commitment to Adopt Health-Promoting Behavior at the End of the Study

When comparing the total score by groups at the beginning and end of the study, statistical differences were found: in the
control group, the median was 2.6 and the IQR was 0.7, with 50% of the scores being between 2.2 and 2.9 points; and in the
experimental group, the median was 2.9 and the IQR was 0.7, with 50% of the scores being between 2.4 and 3.1 points.

When comparing HPLP-II scores at the beginning and end of the study within groups, significant differences were
found: the estimated difference in the experimental group (p = 0.0001; difference = —0.317, 95% CI tpaselineend:
—0.475——0.161) was greater than that of the control group (p = 0.03519; difference = —0.088, 95% CI upaselineHend:
—0.170—0.006). Regarding the comparisons of the HPLP-II score at the end of the study between groups, significant
differences were found (p = 0.015; 95% CI: —0.42, —0.05); The negative interval indicated that, on average, the scores of
the experimental group were higher than those of the control group.

The effect size of the intervention was 0.49. In terms of dimension, significant differences were observed in physical
activity (p = 0.002), nutrition (p = 0.002), and stress management (p = 0.002), with the experimental group scoring higher
on average than the control group. The effect size scores for the physical activity dimension (0.63) and diet (0.65) were
medium, while the stress management dimension (0.32) scores were low (Table 5). No significant differences were found
in the scores for the dimensions of health responsibility (p = 0.070), spiritual growth (p = 0.871), and interpersonal
relationships (p = 0.392). However, in terms of the effect size of the intervention, there was a greater impact on the
spiritual growth dimension (0.49), followed by health responsibility (0.37), while the effect on interpersonal relationships
was not significant (0.17).

Logistic Regression Analysis

Table 6 shows the individual and joint effect of the factors affecting lifestyle (HPLP- II) of the participants after the
intervention; it was identified that receiving the intervention was independently associated with the opportunity for
commitment to adopt health-promoting behavior (p=0.612, not significant), with evidence that age is a significant risk
factor (OR=1.150) for the decision to commit to increasing health-promoting behavior (p=0.010). By dimensions,
intervention was significant as a factor explaining variability in stress management (p=<0.001). Age as a factor of
variability in dimension scores was significant in health responsibility (p=0.004), physical activity (p=0.002) and
nutrition (p=<0.001).

On the other hand, taking the experimental group as a reference, for the control group in each of the dimensions and
in the global instrument a value of OR<1 was obtained, this being indicative that an individual without access to the
intervention has a lower probability of increasing the commitment to adopt health-promoting behavior. Likewise, when
considering age as a covariate, OR<1 was obtained in the dimensions of health responsibility, physical activity, nutrition,
interpersonal relationships and stress management; consequently, the older the individual, the less likely he/she is to
increase the commitment to adopt health-promoting behavior in these dimensions. On the contrary, in the spiritual growth
dimension (OR>1), the higher the age, the greater the probability that an individual will increase the commitment to
adopt health-promoting behavior in this dimension.

Table 5 Health-Promoting Lifestyle Profile- Il Subscale Scores at the End of the Study

Score Control (n = 49) Experimental (n = 51) Comparison of Averages
p? Mean (SD) | CI (95% u)) p* Mean (SD) | CI (95% u) | Cl (95% pi-m2) p Effect Size

Health responsibility 0.174 2.57 (0.56) 2.41-2.73 0.677 2.77 (0.56) 2.62-2.93 —0.43-0.02 0.070° 0.37¢
Physical activity 0.062 | 2.23 (0.76) 2.02-2.45 0.638 | 2.67 (0.62) 2.5-2.85 -0.71—0.16 0.002° 0.63¢
Nutrition 0.144 | 2.34 (0.47) 221247 0.361 2.64 (0.46) 251-2.77 —-0.49—0.12 0.002° 0.65°
Spiritual growth 0.037 3.10 (0.63) 2.92-3.28 0.478 3.14 (0.48) 3-3.27 —0.26-0.18 0.871¢ 0.49°
Interpersonal relationships | 0.233 2.88 (0.55) 2.72-3.04 0.139 2.97 (0.46) 2.84-3.1 —0.29-0.11 0.392° 0.17¢
Stress management 0.008 2.36 (0.62) 2.18-2.54 0.147 2.71 (0.47) 2.58-2.84 -0.57—0.13 0.002¢ 0.32°¢
HPLP-II 0.377 2.59 (0.51) 2.45-2.74 0.621 2.82 (0.43) 2.7-2.94 —0.42—0.05 0.015° 0.49¢

Notes: *Shapiro-Wilk normality test; bStudent’s t-test for independent samples; “mann—Whitney U; dCohen’s d; ®Probability of superiority.
Abbreviations: SD, standard deviation; Cl, confidence interval.
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Table 6 Individual and Joint Effect of Factors Affecting Commitment to Adopt Health-
Promoting Behavior (Health-Promoting Lifestyle Profile- Il) After the Intervention

HPLP- Il Subscales Variable Binary Logistical Model
Wald p OR Cl (95% OR)
Health responsibility Control group® | 2.445 0.118 0.466 0.179-1.214
Age 8.442 0.004° 0.965 0.941-0.988
Physical activity Control group® 1.866 0.172 0.510 0.194-1.34
Age 9.827 0.002° 0.961 0.937-0.985
Nutrition Control group® 1.203 0.273 0.490 0.137-1.753
Age 18.955 | <0.001° | 0931 0.902-0.962
Spiritual growth Control group® | 0.007 0.934 0.968 0.442-2.116
Age 2.181 0.140 1.017 0.995-1.04
Interpersonal relationships | Control group® | 0.045 0.832 0.998 0.976-1.019
Age 1.017 0.313 0.670 0.308-1.458
Stress management Control group® | 17.608 | <0.001° | 0.937 0.909-0.966
Age 1.828 0.176 0.422 0.121-1.474
HPLP-II Control group® | 0.257 0.612 0.739 0.23-2.377
Age 6.607 0.010° 1.150 1.034-1.28

Notes: “Indicates the reference category: Experimental, according to the order of presentation of the variables.

BSignificant p-values (<0.05).

Abbreviation: HPLP-II, Health-Promoting Lifestyle Profile- Il.

In order to evaluate the effect of the intervention on the mean final score of the HPLP-II, and of age in the dimensions

that contribute variability to it, an analysis of covariance (ANCOVA) was carried out. Table 7 shows that, when

comparing and evaluating the effect of the intervention, the ANCOVA evidenced a statistically significant difference

in the health responsibility and nutrition dimensions with respect to age as a covariate (p=0.071 and p=0.018,

respectively). Similarly, the stress management intervention (p=0.002) is significant, reporting a medium effect size
measure (0.094).

Table 7 Analysis of the Effect of the Intervention on Lifestyle (Analysis of Covariance)

Dimension p? Variable | F Statistic p° Size of the Effect®
Health responsibility 0.653 Group 0.207 0.650 0.002
Age 3.342 0.071 0.034
Age group* 0.601 0.440 0.006
Physical activity 0.117 Group 0.139 0.710 0.001
Age 1.527 0.220 0.016
Age group* 0.028 0.867 0.000
Nutrition 0.511 Group 0.017 0.898 0.000
Age 5.789 0.018 0.057
Age group* 0.194 0.660 0.002
Spiritual growth 0.058 Group 0.114 0.737 0.001
Interpersonal relationships 0.285 Group 0.739 0.392 0.007
Stress management 0.008 Group 10.210 0.002 0.094
HPLP-II 0.261 Group 0.053 0.819 0.001
Age 2.531 0.115 0.026
Age group* 0.435 0.511 0.005

Notes: *Levene’s test; “Fisher’s F-test; “Partial eta-squared; *Indicates the reference category: experimental, according to the

order of presentation of the variable.
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Therefore, the intervention interpersonal influences exerted by health professionals is effective in increasing the
commitment to adopt health-promoting behavior in nursing students, compared to the care provided by the conventional
university wellness program.

Discussion

The intervention Interpersonal influences exerted by health professionals to increase commitment to adopt health-
promoting behavior in nursing students was based on the MPS, the content of the sessions focused on participants
developing an action plan and making a commitment to themselves to improve their lifestyle.

According to the MPS,'! the commitment to adopt a health-promoting behavior through an action plan involved the
following underlying cognitive processes: (1) commitment to perform a specific action at a specific time and place and
with specific people or alone, (2) identification of permanent strategies to provoke, carry out and reinforce behavior with
interpersonal influences exercised by professionals in: health nutrition, physical activity, psychology and nursing, to
adopt a healthy lifestyle.

The data obtained in this study showed that the age of nursing students correlated with the development of a healthy
lifestyle. Similar results were reported in the study by Baykal et al, where age was found to correlate with the nutrition
subdimension of the HPLP-II.'” Age as a factor of variability in the post-intervention dimension scores was statistically
significant in the physical activity and nutrition dimensions. Another study points out that physical activity and mental
health are positively related to the well-being of college students and physical activity interventions can improve
perceived stress after a few weeks of intervention improving both psychological and physiological subjective well-
being.® However, there is evidence that at the age at which most young college students are, they do not meet the
recommended levels of physical activity.?

This study managed to identify that the ethnic subgroups: white, mestizo, indigenous and mulatto, have a greater
probability of increasing the commitment to adopt a health-promoting behavior by improving their lifestyle. Other
studies demonstrate similar results, where the prevalence of lifestyle risk factors among young adults varies substantially
by race and ethnicity.?' > The unique patterns of racial and ethnic disparities occur due to a wide range of experiences
and ongoing changes in many domains of life at this stage.?

On the other hand, this study found that overweight individuals are more likely to increase their commitment to adopt
health-promoting behaviors (OR>1). By dimensions of the HPLP-II, significant differences were observed between the
groups in physical activity (p=0.002), nutrition (p=0.002). According to the evidence, there is a positive association between
health education of college students and lifestyle behaviors.”* A better understanding of eating habits and overweight/
obesity in college students supports the development of programs to promote healthy lifestyles in this population.”'""*> In
this regard, Aljefree et al recommend that in order to reduce obesity among students, universities should guarantee access to
healthy snacks and provide health education programs that promote healthy eating habits and lifestyles.*®

By dimensions of the HPLP-II the intervention was also significant as a factor explaining variability in nutrition
(p=<0.0001) and stress management (p=<0.0001). According to Nogueira et al, a higher level of anxiety is associated
with anthropometric indicators among college students, specifically for overweight or obesity. Therefore, effective ways
to overcome overweight may depend, in part, on the ability to identify mood disorders and their association with
overeating and weight gain.?’ Likewise, Choi et al consider that adequate nutritional education and stress management
intervention measures are necessary for proper eating behavior and better lifestyle, considering that stress is positively
correlated with emotional eating behavior.?®

Interpersonal influences exerted by health professionals (nutrition, physical activity, psychology, and nursing) to
increase commitment to health-promoting behavior in nursing students is effective in a short period. Similar studies have
also shown that interventions to improve lifestyles have been effective in achieving behavior change in a short time in the

2939 and college students.>’ According to Kim et al, combined

educational setting, both in high school students
interventions are considered necessary, which means, interventions that simultaneously intervene physical activity,
nutrition, and stress management for effective health management.*

According to the MPS,'" the commitment without associated strategies frequently results in good intentions but fails

to perform health behavior. Therefore, the commitment to adopt a health-promoting behavior supported by a team of
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health professionals is stronger if it is complemented by why and how the commitment will be made that drives the
individual to action, thereby increasing the likelihood that the action plan will be successfully implemented.

This study demonstrates the practical usefulness of the MPS as a theoretical basis for designing and testing
interventions to increase the commitment to adopt health-promoting behavior through interdisciplinary actions and
proves its power to explain the relationships among the factors believed to influence the commitment to adopt health-
promoting behavior. However, further studies are needed to determine the effectiveness of the intervention in the medium
and long term, considering other variables such as personal influences, preferences, and immediate competing demands.

Conclusion

The MPS allowed the articulation of different disciplines (nursing, psychology, nutrition, physical education), through
combined interventions, to increase commitment to an action plan, helping nursing students to have a planned strategy to
achieve health-promoting behavior which is understood as a motivated behavior aimed at positive health outcomes driven
by the desire to increase optimal well-being.

The effectiveness of the interpersonal influence’s intervention implemented by health professionals to increase the
commitment to adopt health-promoting behavior is demonstrated. Evidence indicating the practical utility of the Health
Promotion Model for developing and testing interventions focused on mechanisms of change to adopt new health-
promoting behavior.
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