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Abstract Objective To compare the effects of strength training with load progression after
4 weeks on sleep parameters and mental health in college students.
Methods A total of 17 university students (11 women, 6 men), ranging from 18 to
21 years old, were randomized into a strength training group (STG) and a control group
(CG). The Pittsburgh sleep quality index (PSQI), insomnia severity questionnaire,
hospital anxiety and depression (HAD) scale, profile of mood states (POMS), and
chronotype were used to evaluate the main outcomes. Training consisted of
60minute·d�1 (2 times/week, for 4-weeks), with 3 sets of 10 to 12 repetitions, and
a 1-minute rest interval between sets and exercises. Baseline and postintervention
differences were analyzed using generalized estimating equations (GEE).
Results After 4 weeks of ST, a significant time effect on the chronotype (β: 1.33;
p<0.05) was observed in the STG. Additionally, there was a significant time and group
effect in the reduction of tension (β: 5.00; p< 0.05), depression (β: 15.41; p<0.05),
anger (β: 8.00; p<0.05), and confusion (β: 6.50; p< 0.05). For fatigue (β: 2.66;
p<0.05), there was a significant time effect difference in its reduction. Vigor was
meaningfully increased in the STG group (β: �1.75; p<0.05). Furthermore, a signifi-
cant positive relationship was observed between sleep quality and anxiety (r¼0.54;
p¼0.03). Finally, insomnia was positively related with an increase in confusion
(r¼ 0.70; p¼0.04) and anxiety (r¼0.52; p¼0.04), as well as with a decrease in vigor
(r¼�0.71; p¼0.03).
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Introduction

Sleep-related problems are common among college stu-
dents,1,2 and more than half of this population suffer from
poor sleep quality.3,4 This poor quality, for the most part,
stems from irregular hours of sleep, excessive use of screen-
based technologies, and low physical activity, making stu-
dents susceptible and vulnerable to sleep disturbances and
deprivation.4,5

In a study which analyzed sleep perception, performed
with 290 university students (17–29 years old), it was
revealed that 67.2% of the students reported poor sleep
quality, while among the students who never missed any
classes, 62% reported good sleep. Additionally, poor sleep
quality was strongly associated with negative moods,6 in-
creased stress reactivity, higher levels of anxiety, and more
absences from morning classes.4

Anxiety and depression represent personal, social, and
economic burdens, and are considered international7 and
national public health problems.8 These mental disorders
were meaningfully associated with poor sleep quality in
various studies.4,9–11

Furthermore, poor sleep quality can have mental and phys-
iological consequences in the student population,9 and life-
style-related unhealthy behaviors have been linked to
increased depressive symptoms among college students in
the past.12

In addition to these aspects, studies have demonstrated
the relationship between sleep problems and chronotype,
where people with an evening chronotype have a higher
sleep debt, more subjective sleepiness, and poorer sleep
quality compared with morning chronotypes.5,13 According
to Halson,14 a reduction in the number of sleep hours,
whether naturally or experimentally, impairs cognitive per-
formance and mood, also being associated with decreased
muscle mass and loss of strength.15–17 Until now, studies
investigating the effects of exercise on mood have not taken
into account the issue of diurnal rhythms or preferences.18

Loprinzi and Loenneke19 showed that involvement inmus-
cle-strengthening activities is associated with a 19% greater
chance of meeting sleep duration recommendations (7–8
hours/night) in adults. Furthermore, Santiago et al.20 exam-
ined the effects of performing a 12-week strength training (ST)
program on sleep quality and daytime sleepiness in adoles-
cents. The authors observed that training reduced the sleep
quality score and increased total sleep time, with decreased
daytimesleepiness. However, Kovacevic et al.21 in a systematic
review study, highlighted that data on the efficacy of ST are
limited, requiring further studies to determine whether there
is a dose-response effect for ST and sleep, similar towhat was
observed with aerobic exercise.

Moreover, there are limitations in studies regarding stan-
dardization of ST prescription (i.e., intensity, frequency, and
duration), especially when considering results of neuropsy-
chological parameters (i.e., depression, anxiety, and stress)
among university students.22,23 Therefore, the aim of this
study was to compare the effects of strength training with a
progressive increase in training load on sleep parameters,
chronotype, and mental health in university students.

Material and Methods

Participants
The following inclusion criteria were used: (a) university
students aged between 17 and 21 years, (b) presenting
complaints of nonrestorative sleep (poor quality or distur-
bance of sleep) and daytime sleepiness, (c) not being cur-
rently involved in any exercise program, (d) having no
physical problem that hinders exercise performance, and
(e) without use of sleep drugs.

The sample was recruited through advertisement per-
formed among students of the University of Pernambuco.
Initially, a total of 31 students (men: 21; women: 10) agreed
to participate in the study. The university students were
divided into 2 groups: strength training (STG) and control
(CG), through simple randomization via the website www.
randomizer.org. Thus, 16 students were initially allocated to
the STG and 15 to the CG. However, 8 individuals dropped out
of the CG during the interventions, due to living too far away
from the location of the training sessions (n¼2); lack of
motivation (n¼3); and lack of time due to school schedules
(n¼3).

In the STG, 2 students left voluntarily, one of them having
suffered an unrelated accident with a fracture in one of the
lower limbs, which left him unable to exercise, and another
having been excluded due to not following the guidelines of
the study stating that no structured physical exercises should
be performed outside of the proposed protocol. Thus, the
final sample consisted of 21 volunteers (STG: n¼14;
19.09�0.9 years of age. CG: n¼7; 20.0�0.7 years of age).

Experimental Approach to the Problem
This is an observational studywith the objective of analyzing
the effect of strength training (ST) with increased weekly
load on sleep quality and psychobiological parameters in
university students. The volunteers who met the inclusion
criteria were invited to participate, and written informed
consent was obtained.

The students were divided into 2 experimental groups:
control (CG) and strength training (STG). There were no
changes in daily routine activities during the study period
and none of the participants (control and training) had

Discussion Short-term strength training for 4 weeks was effective for improving
mental health, helping achieve characteristics of a positive mood profile, that is, low
values for negative factors and a high value for the positive factor.
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played sports for at least 6 months before the intervention.
The STG happened for 4 weeks, with 2 training sessions per
week on nonconsecutive days, lasting 60minutes, with a
weekly increase in load intensity. In each training session, 8
exercises were performed, as follows: bench press, pulled
forward, barbell curl, triceps pulley, leg press 45°, extensor,
adductor, and abductor. The resistance training session con-
sisted of 3 sets of 10 repetitions, with rest intervals between
sets and exercises of one and two minutes, respectively.

The following evaluation procedures were performed in
both groups: anthropometric measurement, analysis of sleep
quality and efficiency with the Pittsburgh sleep quality index
(PSQI), insomnia through the insomnia severity index ques-
tionnaire (ISIQ), daytime sleepiness with the Epworth sleepi-
ness scale (ESS), chronotype, anxiety and depression with the
hospital anxiety and depression (HAD) scale, and mood with
the profile ofmood states (POMS). All variableswereevaluated
in both groups before and after the intervention.

Outcomes

Anthropometrics and Body Composition
Body mass was measured to the nearest 0.1kg with a digital
scale (Filizola, São Paulo, Brazil), and stature was measured
to the nearest 0.5cm using a portable Welmy 160/300
stadiometer (Welmy, Santa Bárbara d’Oeste, SP, Brazil),
with the participants barefoot, with feet together, and
head in the Frankfurt horizontal plane, wearing light cloth-
ing. This procedure was performed by a single evaluator
following the recommendations described by the Interna-
tional Society for Advancement in Kinanthropometry.24 The
body mass index (BMI) was calculated using the standard
formula (BMI: weight [kg]/height [m]).2

Sleep Quality, Duration, and Efficiency
Sleep quality was assessed using the PSQI, which has previ-
ously been validated for Brazilian adolescents.25 The PSQI
measures sleep habits in the previous month and is com-
posed of 19 questions, divided into 7 domains (i.e., subjective
sleep quality, latency, duration, habitual efficiency, distur-
bance, use of sleeping drugs, and daytime dysfunction). The
final score ranges from 0 to 21 points, with higher values
indicating poor sleep quality (5–10 points) or a disorder (11–
21 points).

Total sleep duration was assessed by the fourth question
of the PSQI “how many hours of actual sleep do you get at
night?”. Efficiency is defined by the percentage of time spent
asleep while in bed, calculated by dividing the amount of
time spent asleep (in minutes) by the total amount of time in
bed (in minutes).26

Daytime Sleepiness
The ESS was used to assess daytime sleepiness of the
university students.27 This is a self-administered question-
naire that quantifies the propensity of the individual to fall
asleep during 8 routine situations: (a) sitting and reading; (b)
watching TV; (c) sitting, inactive in a public place (e.g., a
theater or a meeting); (d) as a passenger in a car for an hour

without a break; (e) lying down to rest in the afternoonwhen
circumstances permit; (f) sitting and talking to someone; (g)
sitting quietly after lunch without alcohol consumption; and
(h) inside the car, while stopped for a few minutes in traffic.
The final score ranges from 0 to 24 points, with higher values
(> 10) indicating excessive daytime sleepiness.

Insomnia Severity Index
To assess insomnia, the insomnia severity index (ISI) ques-
tionnaire was applied, consisting of 7 objective questions28

concerning sleep, including difficulty falling asleep, difficul-
ty staying asleep, problems waking up early, and too much
sleep, among others. The scores awarded for each question
are added up and analyzed. A score from 0 to 7 points
indicates no significant clinical insomnia, 8 to 14 points
subliminal, 15 and 21 points moderately severe clinical
insomnia, and 22 to 28 points severe clinical insomnia.

Chronotype (Morning-Evening)
A person’s chronotype refers to their propensity to sleep at a
specific time of a 24-hours-day. Chronotype was evaluated
through the questionnaire developed by Horne and Öst-
berg29 and validated by Ceolim and Menna-Barreto,30 being
used to classify the participants intomorning, afternoon, and
indifferent. The chronotype varies from 16 to 86 points. The
subjects were classified into five different chronotypes as
follows: evening (16 to 30 points), moderately evening (31 to
41 points), indifferent or intermediate (42 to 58 points),
relatively morning (59 to 69 points), and morning (70 to 86
points).

Anxiety and Depression
To assess anxiety and depression, we used the HAD scale by
Zigmond and Snaith,31 translated into Portuguese and vali-
dated by Botega et al..32 This scale contains 14 multiple-
choice questions, consisting of two subscales, anxiety and
depression, with seven items each. A higher score means an
increase in symptoms. The global score on each subscale
ranges from 0 to 21. All items are categorized on a 4-point
scale ranging from 0 to 3. A score between 0 and 7 means no
depressive or anxious symptoms; scores between 8 and 11
mean possible symptoms; and from 12 to 21 probable
symptoms.

The concept of depression is centered on the notion of
anhedonia, intended to detect mild degrees of affective
disorders in nonpsychiatric settings. It is short and can be
quickly completed. The patient is asked to respond based on
how they felt during the previous week.

Mood
To assess mood, we used the profile of mod states (POMS).
This questionnaire assesses 6 transient mood states: tension,
depression, anger, vigor, fatigue, and mental confusion,
named after the profile of mood states, which was adapted,
translated, and validated for Brazilian Portuguese.33 The
POMS consists of 65 items, to which individuals respond
according to 5 alternatives: 0 (not at all), 1 (a little), 2 (more
or less), 3 (a lot), and 4 (extremely). Another wayof looking at
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the results is through the total mood (TM), calculated by
adding the negative factors (NF), minus the positive factor
(PF), plus one hundred. Thus, total mood was calculated
using the standard formula: TM¼ (tensionþdepressionþ
angerþ fatigueþmental confusion) – staminaþ100. As
such, a higher score represents worse symptoms of mood.

Interventions and Load Increments
For this study, the STG performed the training twice a week,
over 4 weeks. The training was performed in 2 training
sessions on nonconsecutive days, lasting 60minutes, with
aweekly increase in load intensity. In each training session, 8
exercises were performed, as follows; bench press, pulled
front, direct curl, triceps pulley, leg press 45°, leg extension,
adductor, and abductor. The session of resistance training
was composed of 3 sets of 10 repetitions, with rest intervals
between sets and exercises of 1 and 2minutes, respectively.

The training sessions used exercises with a load corre-
sponding to 50% in the 1st week, 60 in the 2nd, 70 in the 3rd,
and 80% in the 4th, according to the subjective perception of
effort (PSE). Thus, to determine the load for the first week, all
subjects chose the load at which they could comfortably
perform 10 to 12 repetitions in the following exercises:
bench press, pulled front, direct curl, triceps pulley, leg press
45°, leg extension, adductor, and abductor. The OMNI-resis-
tance exercise scale (OMNI-RES) was applied immediately

after the exercise to identify the subjective perception of
effort (PSE), which was considered for the load increments.

In this way, the weekly load was established as PSE 5 at
week 1; 6 at week 2; 7 at week 3; and 8 at week 4. Adaptation
and familiarization with the OMNI-RES scale were per-
formed during the 1-RM assessment. If the individual
reported a PSE outside of the established numerical value,
the increase or decrease in the load was adjusted by 5%.
During the intervention, the STG trained with a load corre-
sponding to that planned for each week, while the CG did not
carry out any type of structured physical exercise.

Statistical Analysis
The data were stored and analyzed using the Statistical
Package for the Social Sciences (SPSS, IBM Corp., Armonk,
NY, USA). Normality and homogeneity of variances were
checked by the Shapiro-Wilk and Levene tests, respectively.
Descriptive statistics are presented as mean and standard
deviation (SD). Intergroup (STG vs. CG) differences in the
anthropometric, sleep parameter, and mental health varia-
bles were evaluated using independent sample t-tests. To
compare the effects of the intervention on sleep parameters,
anxiety, depression, and mood, the GEE were used, followed
by post-hoc pairwise comparisons using the Bonferroni
correction for multiple comparisons. Additionally, the Pear-
son moment-product correlation was used to verify the

Table 1 Baseline descriptive characteristics and comparisons between adolescents in the control and strength training groups.

Variables (mean� SD) Total (N¼21) CG (N¼7) STG (N¼14) t-value

Anthropometric

Age (years) (19.3� 0.7) (20.0� 0.7) (19.08� 0.6) 2.474

Stature (m) (1.6�0.1) (1.6� 0.0) (1.6�0.0) �2.324

BMI (kg/m2) (22.3� 3.8) (22.1� 3.6) (22.4�4.1) �0,155

Sleep parameters

PSQI (score) (7.7�2.3) (8.0� 2.1) (7.6�2.4) 0.280

ESS (score) (10.1� 4.7) (9.2� 4.4) (10.5�5.0) �0.529

Sleep efficiency (score) (84.3� 10.9) (83.9� 8.1) (84.5�12.3) �0.105

Sleep duration (hours) (7.3�1.0) (7.8� 0.8) (7.2�1.1) 1.198

Insomnia (score) (8.8�4.5) (8.8� 5.3) (8.8�4.4) �0.012

Morning-evening (45.7� 7.0) (45.6� 2.3) (45.7�8.3) �0.057

Mood (POMS)

Tension (8.2�3.2) (11.2� 0.2) (7.2�0.8) 2.847�

Depression (POMS) (9.0�9.2) (17.2� 2.09) (6.3�2.4) 3.117��

Anger (9.3�5.6) (17.0� 0.6) (6.8�1.0) 7.845��

Fatigue (13.5� 4.0) (14.5� 1.3) (13.2�1.2) 0.622

Confusion (8.2�4.6) (12.0� 2.0) (7.0�1.1) 1.882

Vigor (13.8� 4.1) (10.2� 1.6) (15.0�1.0) �2.200

HAD scale

Anxiety (6.3�3.4) (8.5� 1.5) (5.5�0.8) 1.642

Depression (HS) (7.26.3� 2.8) (8.7� 1.4) (6.7�0.7) 1.100

Abbreviations: BMI, body mass index; CG, control group; ESS, Epworth sleepiness scale; STG, strength training group; SD, standard deviation; HAD,
hospital anxiety and depression; PSQI, Pittsburgh sleep quality index; POMS, profile of mood states. Notes: Student t-test. �p< 0.05. ��p< 0.001.
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relationship between sleep parameters and mental health.
The significance level was set at p-value<0.05 (two-tailed
testing) for all analyses.

Results

Descriptive analyses and baseline comparisons of the uni-
versity students are provided in►Table 1. Tension (p<0.05),
depression (p<0.001), and anger (p<0.001) were signifi-
cantly reduced in STG in comparison with CG at baseline.
Additionally, both groups showed an indication of poor sleep
quality and subliminal insomnia.

Sleep parameters showed no significant changes after
4 weeks of strength training between groups. However, there
was a significant time effect on the chronotype (p<0.05;
►Table 2).

The comparisons of the effects of STonmood and the HAD
scale collected after 4 weeks showed significant differences
between the groups (►Table 3). There was a significant time
and group effect in tension reduction (p<0.05), demonstrat-
ing that this effect occurred in both groups. However, the
magnitude of the effect varied between them. Additionally,

there was a significant group effect in the reduction of
depression, anger, and confusion variables (p<0.05). Fur-
thermore, therewas a significant time effect difference in the
reduction of fatigue (p<0.05). Vigor was meaningfully in-
creased in STG group (p<0.05).

Although the effects of the 4 weeks of training were not
enough to promote changes in sleep parameters, we opted to
examine the existence of relationships between sleep vari-
ables and mental health (►Table 4). Moreover, a significant
positive relationship was observed between sleep quality
and anxiety (r¼0.54; p¼0.03). Finally, insomnia was posi-
tively related to an increase in confusion (r¼0.70; p¼0.04),
and anxiety (r¼0.52; p¼0.04), and to a decrease in vigor
(r¼�0.71; p¼0.03).

Discussion

The aim of this study was to explore the effects of strength
training with a progressive increase in training load on sleep
parameters, chronotype, and mental health in university
students. First, we observed that ST promoted a slight and
significant time effect on the chronotype score. The

Table 2 Dependent measures of control and strength training groups in pre- and post-training evaluations and main and
interaction effects.

Variables
(Mean� SD)

Baseline 4 weeks ST Groups Time GxT

β 95%CI β 95%CI β 95%CI

Sleep parameters

Sleep quality –
PSQI (score)

CG (8.0�2.1) (7.6� 1.8) 0,93 �0.87–2.74 1.00 �0.13–2.13 �0.69 �2.24–1.04

ST (7.6�2.4) (6.6� 2.0)

ESS (score)

CG (9.2�4.4) (8.8� 2.6) �1,61 �4.63–1.39 0.08 �8.25–0.99 0.31 �2.11–2.75

ST (10.5� 5.0) (9.9� 3.7)

Sleep efficiency
(score)

CG (83.9� 8.1 (84.5� 12.3) 1,86 �8.46–12.18 3,97 �3.15–11.09 �2.39 �10.45–5.66

ST (82.4� 10.5) (80.5� 11.4)

Sleep duration
(hours)

CG (7.8�0.8) (8.0� 1.0) 0,54 �0.43–1.51 �0.25 �0.71–0.21 0.05 �0.53–0.63

ST (7.2�1.0) (7.4� 1.0)

Insomnia (score)

CG (8.8�5.35) (11.0� 2.0) 0,85 �3.71–5.41 �1.08 �0.03–2.20 �0.88 �2.05–0.28

ST (8.8�4.40) (7.7� 3.8)

Chronotype
(morning-evening)

CG (45.6� 2.3) (44.2� 0.8) �0.35 �4.32–3.61 1.33 0.02–2.64� 0.20 �1.64–2.05

ST (45.7� 8.3) (44.4� 7.1)

Abbreviations: CI, confidence interval; CG, control group; ESS, Epworth sleepiness scale; ST, strength training; SD, standard deviation; PSQI,
Pittsburgh sleep quality index; POMS, profile of mood states. Notes: �p< 0.05. ��p< 0.001.
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chronotype distribution estimates depend on the population
and classification method. Furthermore, chronotype is relat-
ed to age and sex,35 as well as other factors such as lifestyle
and profession.36 However, we could not affirm that the
changes in the chronotype score were modulated by the ST
because we did not work with the individual score.

On the other hand, Siviero et al.37 demonstrated that
individuals who had an afternoon chronotype presented
greater adherence to carrying out their training in the period
corresponding to their chronotype. Küüsmaa et al.38 found
that, in young men, evening training appeared to lead to
greater adaptations in evening endurance performance,
when compared with morning training.

Although there is still no consensual definition, the mood
state measured by the POMS can be understood as a psycho-
logical state composed of positive and negative feelings,

which vary in intensity and duration, being an indicator of
psychological wellbeing.39 In the present study, positive
psychological changes were observed in the STG, demon-
strated by reductions in different scores. For instance, the
effects in tension reduction were observed in both groups;
nevertheless, with different magnitudes (i.e., group and time
effect) and fatigue (i.e., time effect), and an increase in the
vigor score regarding time effect in both groups (i.e., positive
mood). Additionally, significant effects on depression
(POMS), anger, and confusion (i.e., group effect) were ob-
served in the STG, without significant changes in anxiety and
depression (HAD scale).

In general, physically active andmore physicallyfit people
have a better mood state than those who are sedentary and
less fit. Crossectional studies that compared psychological
variables of active and sedentary individuals and among

Table 3 Dependent measures Mood and HAD Scale of control and strength training groups in the pre- and post-training
evaluations and main and interaction effects.

Variables
(mean� SD)

Baseline 4 weeks Groups Time GxT

β 95%CI β 95%CI β 95%CI

Mood (POMS)

Tension

CG (11.2�0.9) (9.6� 1.4) 5.00 1.98–8.01� 2.58 0.97–4.19� �1.00 �5.80–3.80

STG (7.2�0.8) (4.6� 0.5)

Depression (POMS)

CG (17.2�2.0) (20.6�6.5) 15.41 2.47–28.35� 1.08 �3.63–5.80 �4.50 �17.48–8.48

STG (6.3�2.4) (5.2� 1.1)

Anger

CG (17.0�0.6) (13.6�25) 8.00 2.59–13.40� 1.16 �0.85–3.13 2.16 4.27–8.60

STG (6.8�1.0) (5.6� 0.9)

Fatigue

CG (14.5�1.3) (11.6�0.5) 1.08 �0.81–2.98 2.66 0.42–4.19� 0.16 �3.63–3.96

STG (13.2�1.2) (10.5�0.8)

Confusion

CG (12.0�2.0) (12.6�1.6) 6.50 2.92–10.0� 0.83 �1.46–3.13 �1.50 �4.78–1.78

STG (7.0�1.1) (6.1� 0.7)

Vigor

CG (10.2�1.6) (14.3�0.2) �2.50 �5.18–0.18 �1.75 �3.17–�0.32� �2.33 �5.54–0.87

STG (15.0�1.0) (16.8�1.3)

HAD scale (HS)

Anxiety

CG (8.5�1.5) (7.0� 0.8) 1.41 �0.48–3.31 �0.08 �1.45–1.29 1.83 �1.13–4.79

STG (5.5�0.8) (5.5� 0.5)

Depression (HS)

CG (8.7�1.4) (7.3� 1.1) 1.58 �1.12–4.29 1.00 �0.38–2.38 0.41 �3.07–3.91

STG (6.7�0.7) (5.7� 0.7)

Abbreviations: CI, confidence interval; CG, control group; HAD, hospital anxiety and depression; SD, standard deviation; STG, strength training
group; POMS, profile of mood states. Notes: �p< 0.05. ��p< 0.001.
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those with different levels of activity and physical fitness
corroborate this premise.40,41

For instance, Werneck et al.42 evaluated the profile of
mood states (POMS) in seven different training situations,
consisting of resistance exercises and running on a treadmill,
with different intensities and on alternate days. The results
demonstrated that acute exercise sessions promoted
changes in posteffort mood, regardless of the type of exercise
and intensity. It is interesting to observe that variables such
as depression, anger, andmental confusionwere not statisti-
cally different, revealing that these variables seem to be less
sensitive to acute exercise.42

In another study, de Melo et al.43 demonstrated improve-
ment in mental health after just one session of strength
training (ST), resulting in a profile of positive mood state,
with low values of negative scores and a high value of the
positive score (vigor). A possible explanation for these effects
is that the psychological benefits of exercise occur both as a
result of physiological factors, such as increased physical
fitness, and increased levels of neurotransmitters in the
brain, such as endorphins, serotonin, and α brain waves
that act to improve the quality of sleep,44 and of psychologi-
cal and social factors, such as increased self-esteem, self-
efficacy, feelings of pleasure, and contact with people.42

Therefore, the control of acute variables, such as volume
and intensity, will positively add to the exercise prescription
process for the prevention and treatment of anxiety and
mood disorders, especially among university students.

In the present study, whenwe examined the relationships
between sleep parameters and mental health, a positive
correlation was observed between insomnia, confusion
(POMS), and anxiety (HAD scale), while a negative correla-
tion was found between insomnia and vigor (POMS), indi-
cating that the more severe the insomnia complaints, the
worse the participant’s levels of confusion and anxiety.
Additionally, the lower level of insomnia, the better the level
of vigor (POMS). Furthermore, the correlation between sleep

quality and anxiety was positive, demonstrating that higher
poor sleep quality scores resulted in higher anxiety levels.

The metanalyses of correlational and experimental stud-
ies revealed positive effects of exercise in healthy people and
in clinical populations (also in patients with emotional and
sleep disorders) regardless of sex and age. The benefits are
significant, especially in subjects with an elevated level of
anxiety and depression, because of the wider possibility for
change. The greatest improvements are caused by rhythmic
and aerobic exercises using largemuscle groups, ofmoderate
and low intensity.45

In this context, Ji et al.46 investigated the effects of
intensity and frequency of 6 weeks of exercise (cardiorespi-
ratory training and resistance training) on anxiety, depres-
sion, and sleep quality in college students, and found that
exercise intensity reduced anxiety, decreased symptoms of
depression, and raised quality of sleep. This last variable was
most closely related to intensity, indicating that exercise
intensity and frequency have different effects on anxiety,
depression, and sleep quality in college students.

It is important to mention that low psychological distress
was frequently found in aged adults with a high cognition
profile and low functional disability, while increasing psy-
chological distress was commonly found in worsening cog-
nition and high functional disability, demonstrating
districting trajectory profiles in older age.47 It emphasizes
the fundamental role of preventing the increase of psycho-
logical distress and, consequently, functional disabilities
from an early age, which probably will reflect in older
ages. The present study showed the benefits of ST on chro-
notype, tension, depression, anger, fatigue, confusion, and
vigor in university students, which indicates the importance
of preventing unfavorable psychological stress, maintaining
good physical functioning, and avoiding future functional
alterations.

Anxiety and depression are serious public health prob-
lems; even recently, the symptoms of these mental disorders

Table 4 Bivariate correlations among sleep parameters and metal health.

Variables Sleep
quality –PSQI
(score)

ESS (score) Insomnia
(score)

Sleep
efficiency
(score)

Sleep duration
(hours/min)

Chronotype
(morning/
evening)

Mood (POMS)

Tension 0.370 (0.175) �0.336 (0.221) 0.381 (0.161) �0.220 (0.430) 0.297 (0.283) �0.035 (0.903)

Depression
(POMS)

0.144 (0.594) �0.116 (0.670) 0.000 (0.999) 0.063 (0.825) 0.111 (0.694) �0.146 (0.589)

Anger �0.264 (0.342) �0.365 (0.181) 0.046 (0.871) 0.236 (0.396) 0.176 (0.530) 0.162 (0.564)

Fatigue 0.252 (0.366) 0.284 (0.305) 0.469 (0.078) �0.261 (0.186) 0.339 (0.217) 0.466 (0.080)

Confusion 0.190 (0.497) 0.070 (0.806) 0.701 (0.004)� 0.166 (0.555) �0.026 (0.927) 0.153 (0.587)

Vigor �0.372 (0.172) �0.142 (0.613) �0.719 (0.003)� �0.131 (0.640) 0.064 (0.821) �0.031 (0.914)

HAD scale

Anxiety 0.540 (0.038)� 0.315 (0.254) 0.527 (0.043)� �0.124 (0.659) �0.067 (0.811) 0.125 (0.657)

Depression
(HD)

�0.151 (0.590) �0.381 (0.157) 0.275 (0.321) 0.297 (0.283) �0.282 (0.308) �0.037 (0.895)

Abbreviations: ESS, Epworth sleepiness scale; PSQI, Pittsburgh sleep quality index; POMS, profile of mood states. Notes: �p< 0.05. ��p< 0.001.
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have been associated with suicidal ideation,48–50 represent-
ing an economic burden for countries. Their reduction will
also reflect on public health economics. Furthermore, the
promotion of the mental health of Latin American youth is
extremely necessary due to the increased prevalence of
psychological distress in this age and regional group.51

This study has some limitations that should be pointed
out. Thefirst is that themeasurementmethods used are all of
self-assessment, which can be influenced by subjective
emotions when completing the questionnaire, leading to
biases in the research results. The second is the small sample
size.

Conclusion

From a practical point of view, it can be said that ST
contributes to mental health improvement, since it contrib-
utes to the achievement of characteristics of a positive mood
profile, that is, low values for negative factors and a high
value for the positive factor. This positive profile can influ-
ence the daily performance of university students.
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