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Physical exercise is currently considered a non-pharmacological alternative to improve sleep quality,
but due to the lack of knowledge of some professionals, it is not widely used for this purpose. Thus,
the objective of this study was to compare sleep quality, the presence of sleep disorders and insomnia,
and the quality of life in patients who practice regular physical exercise (PG) and those who did not
practice regular physical exercise (NPG), attended in Basic Health Units (BHUs) in the municipality
of Divinépolis, Minas Gerais, Brazil. The study was a cross-sectional observational study carried out
with 49 patients recruited from BHUs in the city of Divinépolis, Minas Gerais. They were divided
into two groups constituted by those who practiced regular physical exercise (PG) and those who did
not practice regular physical exercise (NPG), and then evaluated for sleep quality and the presence
of sleep disorders, perception of insomnia, and quality of life addressed according to the respective
questionnaires: the Pittsburgh Sleep Quality Index (PSQI), Insomnia Severity Index and SF-36
Quality of Life Questionnaire. When comparing the groups, there was a statistically significant
difference regarding the items good sleep quality, presence of severe insomnia, general health status,
social aspects and mental health. Thus, it is suggested that patients who practiced regular physical
exercise attended in BHUs have a higher prevalence of good sleep quality, lower rate of severe in-
somnia and better quality of life.

Keywords: Sleep; Exercise; Quality of life.
RESUMO

O exercicio fisico ¢ considerado atualmente como alternativa néo farmacoldgica para melhora da qualidade

do sono, porém pela falta de conhecimento de alguns profissionais o mesmo nio é muito utilizado para essa
finalidade. Dessa forma, o objetivo deste estudo foi comparar a qualidade do sono, a presenga de distiirbios
do sono e insénia, e a qualidade de vida em pacientes praticantes de exercicio fisico regular (PEFR) e nao
praticantes de exercicio fisico regular (NPEFR), assistidos em UBS’s do municipio de Divindpolis, Minas
Gerais. O estudo foi do tipo observacional transversal, realizado com 49 pacientes recrutados a partir de
Unidades Bisicas de Saiide (UBS’s) do municipio de Divingpolis, Minas Gerais. Foram divididos em dois
grupos, os PEFR ¢ NPEFR, ¢ em seguida avaliados quanto a qualidade e presenca de distirbios do sono,
percepedo da insonia, e qualidade de vida, abordados de acordo com os respectivos questiondrios: Indice de
Qualidade de Sono de Pittsburgh (IQSP), Indice de Gravidade de Insonia e Questiondrio de Qualidade de
Vida SF-36. Quando comparado os grupos, houve diferenca estatisticamente significativa quanto aos itens
boa qualidade do sono, presenga de insonia severa, qualidade de vida sob os dominios estado geral de saiide,
aspectos sociais e saide mental. Desta forma, sugere-se que os pacientes que praticam exercicio fisico regular
assistidos em UBS’s apresentam maior prevaléncia de boa qualidade do sono, menor indice de insonia severa

e melhor qualidade de vida.

Palavras-chave: Sono; Exercicio; Qualidade de vida.

Introduction

tulness, promotes physical and mental rest, in addition

Sleep is defined as a healthy and restorative state, natu-
rally regenerating and pleasurable, which is necessary to
recover the physical exhaustion common to the human
experience due to the constant state of alertness and
energy expenditure’. Sleep is essential for us to have
a productive wakefulness period. It restores numerous
body functions, recovers the energy spent during wake-

to offering the individual a sense of well-being?.
Disorders of the sleep-wake cycle are considered a
public health problem?. They are usually not diagnosed
and treated, as there is a lack of knowledge by the pop-
ulation about them. These disorders cause several conse-
quences to physical and mental health and have a high
worldwide prevalence with a negative impact on health?.
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About 6 to 49% of the world population in different
groups of patients have moderate to severe sleep breath-
ing disorders®*. A study carried out in a city in the state
of Sdo Paulo in Brazil showed the occurrence of disor-
ders in 46.7% of the people interviewed, mostly aftecting
women, older adults and obese people. These disorders
can cause increased irritability, metabolic, endocrine, and
immunological changes, hypertensive conditions, joint
pain, in addition to changes in mood, attention, memory
and balance, as well as contributing to the development
of diseases such as obesity, diabetes, and problems in the
cardiovascular and respiratory systems*.

Physical exercise is currently recognized by the
American Sleep Disorders Association as a non-phar-
macological intervention to improve sleep quality’ and
has been increasingly practiced by people due to pro-
moting several beneficial changes to the body. A ran-
domized controlled trial conducted with middle-aged
and older adults with poor sleep quality who practiced
moderate-intensity aerobic exercise demonstrated a
significant improvement in the sleep quality and cardi-
ac autonomic function of the participants in the short
term®. Older adults with mild cognitive impairment
also benefited from a moderate-intensity aerobic ex-
ercise program, obtaining improvement in cognitive
function, quality of life, sleep quality and reduction of
depressive symptoms’, as well as overweight adoles-
cents after undergoing a physical exercise program that
reduced insomnia levels®.

The initiative of the Basic Health Units (BHUs)
in Brazil to promote groups and physical exercise pro-
grams can have a great impact on reducing costs relat-
ed to the health service, helping to promote and raise
awareness of the benefits acquired from their regular
practice’. When correctly prescribed, physical exercise
can reduce the need for medication and contribute to
improve sleep quality and quality of life, but due to
the lack of knowledge by some professionals, it is not
widely used for this purpose™.

Thus, this study aimed to compare sleep quality,
the presence of sleep disorders and insomnia, and the
quality of life in patients who practiced regular physi-
cal exercise (PG) and those who did not practice reg-
ular physical exercise (NPG) attended in BHUs in the

municipality of Divinépolis, Minas Gerais, Brazil.

Methods

'This was a cross-sectional observational study with pa-
tients recruited from BHUs in the city of Divinopolis,

Minas Gerais, Brazil, between January and November
2016. The study design followed the guidelines of the
“Strengthening the Reporting of Observational Stu-
dies in Epidemiology (STROBE) statement™' (Figu-
re 1) and agreed with the ethical standards established
in the Declaration of Helsinki (1961). The study was
approved by the Ethics Committee in Research with
Human Beings of the Universidade do Estado de Mi-
nas Gerais under protocol number 1.475.521/2016.

Excluded (n = 17)
Eligible (n = 125) > - Did not meet the
l inclusion criteria
: : Excluded (n = 59)
Patients included P| - Withdrew or declined to
(n=108) ..
participate

Clinical assessment,
Pittsburgh Sleep Quality
Index, Insomnia Severity
Index and Quality of Life

(n=49)

L

Group of practice regular |
physical exercise (n = 26)

Group of non-practi-
tioners of regular physical
exercise (n = 23)

v

Figure 1 - Flowchart representing the study design

A total of 49 patients attended at BHUs partici-
pated in this study. The sample was consecutive and by
convenience, and stratified according to sociodemo-
graphic variables, comorbidities, presence or absence
of sleep disorders and other variables relevant to the
study. Patients aged at least 18 years, of both sexes,
without cognitive impairment that impeded the inter-
pretation of the questionnaires and who agreed to par-
ticipate in the study by signing the Informed Consent
Form (ICF) were included in the study. Patients who
did not agree to answer the questionnaires, who had
orthopedic and neurological comorbidities that could
influence physical exercise, or those who used medica-
tion to induce sleep were excluded.

Participants were divided into two groups accord-
ing to those who practiced regular physical exercise
(PG, n = 26) and non-practitioners of regular physical
exercise (NPG, n = 23). Participants in the PG were
those with at least three months of supervised regular
physical exercise at the BHUs, while those in the NPG
were patients who did not participate in regular phys-
ical exercise.
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The patients were evaluated at the BHUS in the
clinical evaluation according to a specific evaluation
form which contained personal data, socioeconomic
data, comorbidities, physical examination and daily
living habits. The assessment of body mass and stat-
ure was performed using scales provided by the BHUs.
'The calculation of the body mass index (BMI) was per-
formed based on the following formula: BMI = body
mass (kg) / body height* (m) and classified according
to the World Health Organization (WHO)™. Neck
circumference was measured with the individual in
the sitting position at the level of the anterior border
of the cricoid cartilage using a non-elastic measuring
tape with a precision of 1 millimeter’. According to
the Brazilian Society of Otorhinolaryngology, values <
43.2 cm for men and < 38 cm for women are consid-
ered normal references'!. Abdominal waist circumfer-
ence was measured using a non-elastic measuring tape.
It was measured at the midpoint between the lower
margin of the last rib and the iliac crest”. Values > 94
cm for men and 2= 80 cm for women are considered by
the V Brazilian Guidelines on Dyslipidemia and Pre-
vention of Atherosclerosis as a reference for increased
cardiovascular risk’®.

The researchers responsible for data acquisition
in this study received specific training to ensure data
quality. Periodic external monitoring was carried out to
verify the correct application of the methodology for
acquiring information and carrying out different tests.

The Portuguese version of the Pittsburgh Sleep
Quality Index (PSQI)Y” was applied to assess patients’
sleep quality and the presence of sleep disorders. The
questionnaire contains 19 questions, divided into 7
components scored separately. The sum of these points
(range: 0-21) provides an overall measure of sleep quali-
ty, subdivided as follows: (I) a score less than 5 indicates
good sleep quality, (II) a score greater than 5 and less
than 10 indicates poor sleep quality, and (III) a score
greater than 10 is suggestive of the presence of a sleep
disorder. The domains evaluated are related to subjec-
tive sleep quality, sleep duration, sleep latency, habitu-
al sleep efficiency, sleep disorders, use of sleep-related
medications, and sleep impact on daytime dysfunctions.

The Insomnia Severity Index (IGI) was also ap-
plied, a short and simple self-administered question-
naire, validated™ as a tool to quantify the perception
of insomnia severity, taking into account the last two
weeks!’. The questionnaire has a total score of 28 points
and is composed of 7 items (each item on a scale from

0 to 4) in which a score from 0 to 7 indicates absence
of insomnia; 8 to 14 mild insomnia; 15 to 21 moderate
insomnia and 22 to 28 severe insomnia'. The Portu-
guese version of the IGI, whose use was authorized by
its authors, proved to be valid and adequate for screen-
ing and evaluating such impacts in different contexts'®.

The generic SF-36 questionnaire (Medical Out-
comes Study 36 — Item Short-Form Health Survey)®
was used to assess quality of life, a version validated for
the Portuguese language in Brazil?'. The SF-36 is an
instrument which is easy to administer and understand,
but not so extensive. It contains 36 items, of which 35
are grouped into eight dimensions (functional capacity,
pain, physical aspects, emotional aspects, social aspects,
mental health, vitality and general health status), and a
last item that assesses the change in health over time.
The SF-36 items are coded, grouped and transformed
on a scale from 0 (worst health status) to 100 (best
health status)® for each dimension.

Numerical data were presented as mean and stand-
ard deviation for statistical analysis. Categorical data
were described as absolute numbers and percentages
of the total. The Kolmogorov-Smirnov normality test
was performed in order to determine the parametric
or non-parametric distribution. The following statisti-
cal tests were used for comparisons between variables:
(I) Student’s t-test: age, waist circumference, and total
PSQI; (II) Mann-Whitney test: BMI, neck circum-
terence, subjective sleep quality, sleep duration, habit-
ual sleep efficiency, sleep disturbances, use of sleeping
medication, daytime dysfunction, functional capacity,
limitation by physical aspects, pain, general health sta-
tus, vitality, social aspects, emotional aspects, and men-
tal health; (III) Chi-squared test: sex, smoking, heart
disease, diabetes mellitus, arterial hypertension, good
sleep quality, poor sleep quality, presence of sleep dis-
order, presence of insomnia, presence of mild insom-
nia, presence of moderate insomnia, presence of severe
insomnia, and high risk of Obstructive Sleep Apnea
(OSA). The SigmaPlot version 10 statistical software
program (SYSTAT SOFTWARE Inc, 2006) was used
for statistical analyses. The statistical significance level
was set at 5% for all tests (p<0.05).

Results
A total of 49 patients participated in the study, 26 from
the PG and 23 from the NPG.

Table 1 presents the characterization of the groups
for the demographic, anthropometric and cardiovascu-
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lar comorbidities of the NPG and PG participants in-
volved in the study. It is observed that the NPG and PG

are statistically similar for the characterization variables.

Table 1 - Demographic and anthropometric characteristics and
cardiovascular comorbidities of patients who do not practice regular
physical exercise and who practice regular physical exercise.

Characteristics NPG ke P
(n=23) (n=26)

Age, years 57.35+13.69 62.82+8.40 0.105

Women, n° (%) 18 (78.3) 22(84.6) 0716

BMI, kg.m2 27.64+5.73  263+495 0541

Neck circumference, cm 37.84+395 36.67+3.68 0.230

Abdominal circumference, cm 94.61+11.95 90.95+11.23 0.273

Smokers, n° (%) 4(17.4) 6(23.1) 0731
Cardiovascular comorbidities
Heart diseases, n° (%) 2(8.7) 4(15.4) 0.671
Diabetes mellitus, n° (%) 3(13.0) 5(19.2) 0.706
Systemic arterial hypertension, 14 (60.9) 11 (423) 0312

n° (%)

Data are expressed as mean * standard deviation (SD) or number
(%). Cm = centimeters; BMI = body mass index; kg = kilogram; m2

= square meters; n° = number; NPG = non-practitioners of regular
physical exercise group; PG = practitioners of regular physical exercise
group. For quantitative variables, Student’s t test (parametric data) or
Mann-Whitney test (non-parametric data) were used. For qualitative
variables, chi-square or Fisher’s exact tests, when appropriate.

Table 2 shows the results of sleep quality and pres-
ence of insomnia. It was observed that the PG had a
higher percentage of individuals with good sleep qual-
ity (x* = 4.836; p = 0.028), while the NPG had a sig-
nificantly higher percentage of individuals with severe
insomnia (3 = 6.066; p = 0.014). Furthermore, it is ob-
served that both groups had poor sleep quality (NPG:
7.64 +3.12 vs. PG: 6.08 + 3.01; t = 1.750; p = 0.087).

Table 3 presents the results for each of the sleep
quality domains assessed by the PSQI for volunteers
in the NPG and PG. Individuals in the PG had better
subjective sleep quality (U = 205.03; p = 0.041) and
daytime dysfunction (U = 187.58; p = 0.026) compared
to individuals in the NPG.

Individuals in the PG had better quality of life (Ta-
ble 4), with statistically significant differences in the
domains of general health status (t = -2.52; p = 0.015),
social aspects (U = 436.51; p = 0.005) and mental
health (U = 465.04; p = 0.028) compared to individuals
in the NPG (Table 4).

Discussion
'This study aimed to compare sleep quality, the presence
of sleep disorders, insomnia, and quality of life in patients

Table 2 — Assessment of the quality and presence of sleep disorders
in patients who did not practiced regular physical exercise and who
practice regular physical exercise.

NPG PG
(n=23)  (n=26) P
Total PSQI 7.64+312 6.08+3.01 0.087
Good sleep quality, n° (%) 3(13.0) 11 (42.3)  0.028*
Poor sleep quality, n° (%) 15 (65.2) 12 (46.1)  0.293

Presence of sleep disorders, n° (%) 5(21.7) 3(11.5) 0.448
Presence of insomnia, n° (%) 12 (52.1) 13 (50.0)  0.893
Presence of mild insomnia, n°® (%) 0(0.0) 0(0.0) -

Presence of moderate insomnia, n® (%) 5 (41.7) 13 (100.0)  0.080
Presence of severe insomnia, n° (%) 7 (58.3) 0(0.0) 0.009*

Data are expressed as mean + standard deviation (SD) or number
(%). PSQI: Pittsburgh Sleep Quality Index; n°: number; NPG:
non-practitioners of regular physical exercise; PG: practitioners of
regular physical exercise. For quantitative variables, Student’s t-test
(parametric data) or Mann-Whitney (non-parametric data) tests
were used. For qualitative variables, chi-square or Fisher’s exact tests,
when appropriate. *p < 0.05.

Table 3 — Assessment of sleep quality by the PSQI of patients who
did not practiced regular physical exercise and who practiced regular
physical exercise.

p P

PSQI domains (III\L %) @ =C;6) p

Subjective sleep quality 126 £0.81 0.81+0.63 0.041*
Sleep latency 156 £1.08 1.08+0.93 0.102
Sleep duration 1.35+1.03 0.84+1.00 0.076
Usual sleep efficiency 0.69+1.06 1.15+1.26 0.208
Sleep disorders 0.83+0.88 0.85+£0.61 0.567
Use of sleeping medication 096+1.06 0.85+£1.25 0.436
Dysfunction during the day 1.00+0.85 0.50+0.65 0.026*

Data are expressed as mean =+ standard deviation (SD). PSQI =
Pittsburgh Sleep Quality Index; NPG: non-practitioners of regular
physical exercise; PG: practitioners of regular physical exercise.

For quantitative variables, Student’s t test (parametric data) or
Mann-Whitney test (non-parametric data) were used.*p < 0.05.

who practice and do not practice regular physical exerci-
se. It was observed that the PG patients presented a bet-
ter index of good sleep quality, lower index of severe in-
somnia and better quality of life than the NPG patients.
Physical exercise directly influences sleep quality and is
effective in preventing sleep disorders. It can be said that
a good sleep pattern and regular physical exercise are es-
sential for health promotion and better quality of life®.

According to Zhang et al.*?; sleep disorders are risk
factors for major health problems, including systemic
arterial hypertension, diabetes, cancer, mental and cog-
nitive disorders. In addition to offering health benefits,
an intervention based on regular exercise reduces the
risk of mortality and chronic diseases, and can be con-
sidered a low-cost alternative®.
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Table 4 — Quality of life assessment by the SF-36 of patients who
did not practiced regular physical exercise and who practiced regular
physical exercise.

. NPG PG
SF-36 domains (n=23) (0 =26) p

70.61 +24.12 64.25+30.84 0.501
Limitation by physical aspects 52.25+40.56 70.44 3471 0.125
Pain 57.37 +30.95 59.68+29.32 0.848
51.26 +22.97 66.36 +18.73 0.015*

Functional capacity

General health status

Vitality 5243 +26.80 64.33+2535 0.117
Social aspects 55.35+29.03 79.25+26.84 0.005*
Emotional aspects 53.54+4234 75.51£39.79 0.065
Mental health 52.32£26.65 69.12+25.57 0.028*

Data are expressed as mean + standard deviation (SD). SF-36 =
Medical Outcomes Study 36 — Item Short-Form Health Sur-

vey; NPG = non-practitioners of regular physical exercise; PG =
practitioners of regular physical exercise. For quantitative variables,
Student’s t test (parametric data) or Mann-Whitney test (non-para-
metric data) were used.*p < 0.05.

We observed that the PG volunteers had a higher
prevalence of good sleep quality compared to the NPG,
constituting data which corroborate a study performed
with women over 60 years of age who participated in a
regular physical exercise program and presented better
levels of sleep quality®. However, another study car-
ried out in Teresina with older adult practitioners and
non-practitioners of physical activity contrastingly re-
vealed poor sleep quality in 62% of the group of prac-
titioners against 40% of the sedentary group, and sleep
disorders in 42% of the sedentary older adults versus
only 6% of the active group*.

'The different types of exercises, frequency and du-
ration can interfere with their effects, as the clinical
manifestations and etiology are different in each sleep
disorder, hence the need to develop an exercise proto-
col for people with changes and poor sleep quality®.

It was also observed that the PG subjects presented
better results in the subjective sleep quality and dys-
function domains during the day of the PSQI, which is
in agreement with what was demonstrated by a study
carried out with middle-aged and older adults with
sleep complaints, also evaluated by the PSQI, in which
there was a significant improvement in sleep quality®
after physical training of moderate intensity.

Studies on physical exercise and sleep show that
participation in regular physical exercise programs has
positive effects on sleep quality, mood and cognitive
skills, further suggesting that high levels of exercise
prevent insomnia®?. Our findings also corroborate
the systematic review conducted by Xie et al.”’ who

analyzed the effects of physical exercise on sleep qual-
ity and insomnia in adults, noting a greater risk of in-
somnia for those who do not exercise and a reduction
in the severity of insomnia and improvements in sleep
quality after its practice.

Insomnia is a common complaint found in primary
healthcare offices with a prevalence of 1 in 3 individ-
uals in the adult population, being higher in women.
It is estimated that up to 61% of middle-aged women
suffer from sleep problems and are at risk of develop-
ing chronic, persistent or intermittent insomnia®.

'The PG subjects in this study showed better quality
of life in the general health status, social aspects and
mental health domains, as well as in the study carried
out by Cassiano et al.?’, who observed significant im-
provements in physical aspects, general health status
and vitality after practicing physical exercises, thus
demonstrating the importance of its performance. In
addition, people with sleep disorders are less produc-
tive and report lower quality of life compared to those
without sleep disorders™.

The present study showed some limiting factors,
such as the observational nature, and therefore there was
no intervention in the groups. The interview through
questionnaires may not guarantee the veracity of the
answers obtained and it was not possible to control the
intensity of the exercise practiced by the patients or the
veracity of the information regarding the performance
of the third day of physical exercise (unsupervised).

Our results suggest that patients who practice reg-
ular physical exercise attending BHUs have a higher
prevalence of good sleep quality, lower rate of severe
insomnia and better quality of life under the gener-
al health status, social aspects and mental health do-
mains. With the significant increase in sleep disorders
in the world population, more studies are needed to
prove the effectiveness of physical exercise in improv-
ing sleep quality, since it is known the consequences
that poor sleep quality and insomnia have on patients’

physical and mental health throughout life.
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