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RESUMO

O presente estudo tem como objetivo associar a presenga de doengas com a qualidade do sono em idosas praticantes de
exercicios fisicos. Foram investigadas 146 idosas (69,58+6,22 anos) praticantes de exercicios fisicos. A pesquisa foi
desenvolvida por meio da aplicagdo de um questionario de questdes sociodemograficas e de percepcdo de saude, além do
Indice de Qualidade de Sono de Pittsburgh — PSQI. Os dados foram analisados por meio do r-test independente, comparando
a qualidade do sono entre os grupos, e o teste qui-quadrado, exato de Fisher e regressdo logistica binaria para identificar as
doengas associadas a ma qualidade do sono e suas respectivas razdo de Odds e intervalo de confianca. Os resultados
apresentaram alta prevaléncia de baixa qualidade do sono nesta populagdo (n=79, fi=56,4%). Identificou-se que idosas com
artrose, depressdo, diabetes, doenga cardiaca, fibromialgia, gastrite e incontinéncia urinaria apresentam qualidade de sono
significativamente piores que as demais. Além disso, a qualidade do sono esta associada a presenca de artrose, diabetes e
doenga cardiaca, d. a qual o portador apresenta 3,4 vezes mais chance de apresentar qualidade do sono ruim
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ABSTRACT

The present study aimed to associate presence of diseases with sleep quality in elderly women who engage in physical
exercises. A total of 146 senior women (69.58+6.22 years old) with this profile were investigated. The research was
developed through the application of questionnaires covering sociodemographic data and health perception, in addition to the
Pittsburgh Sleep Quality Index (PSQI). Data were analyzed by means of the independent t-test, comparing sleep quality
between groups, as well as the chi-squared test, Fisher’s exact test, and binary logistic regression to identify diseases
associated with poor sleep quality and their respective odds ratio and confidence interval. Results showed high prevalence of
low sleep quality in this population (n=79, /=56.4%). Elderly women with arthrosis, depression, diabetes, heart disease,
fibromyalgia, gastritis and urinary incontinence had a significantly worse sleep quality compared to the other ones.
Moreover, sleep quality has proven to be associated with arthrosis, diabetes and heart disease, and those who have them are
3.4 times more likely to present poor sleep quality.

Keywords: Sleep. Diseases. Health. Elderly Women.

Introduction

The aging process is part of a human being nature’s, starting from birth through the
moment when life comes to an end'. Thus, the durability of an elderly individual may be
related to several factors, such as physical and emotional wellbeing®.

Important aspects in this aging process and in life durability include sleep quality,
because aging brings changes to both sleep quality and number of sleeping hours”.

Sleep has been defined as a condition in which a person restores and rests their body
and mind', a moment characterized by changes in physiological and behavioral processes.
According to the second edition of the International Classification of Sleep Disorders (ICSD-
2), published by the American Academy of Sleep Medicine in 2005, there are more than 90
types of different sleep disorders, such as: insomnia, sleep-related respiratory disorders,
hypersomnia, circadian rh;lthm sleep disorders, parasomnia, sleep-related movement
disorders, and other factors”".
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The main consequences of sleep disorders are biological and physiological changes
such as tiredness, fatigue, memory fail, attention and concentration deficit, tachycardia and
mood changes’, and the onset or aggravation of diseases can be mentioned as well®. Diseases
generally associated with poor sleep are: cardiopathies, arthritis, chronic lung disease,
diabetes mellitus, Alzheimer’s, Parkinson’s, obstructive lung disease, acid reflux, sleep apnea,
peptic ulcer, circadian rhythm disorder, and others'”’. Thus, in the elderly population, sleep
quality is highlighted as the main complaint, which occurs as a consequence of changes
during the aging process'.

However, it has been observed that physical exercise causes physiological,
biochemical and psychological changes, improving the overall sleep quality and reducing
nocturnal fluctuations in older women'’, thus proving to be an essential strategy for many
outcomes, such as: depression'', quality of life'?, cardiovascular risk factors', mortality'* and
obesity', presented by individuals with cardiovascular disease'®.

Thus, despite studies investigating poor sleep quality related to diseases, little is
known about these variables associated with elderly women who exercise'"*"'°.

In this sense, the results of this study may contribute to deepening knowledge about
poor sleep quality in elderly women who exercise and have any disease, and thus subsidize
health services in care planning for health promotion. Understanding the importance of this
theme, the present study aims to identify presence of diseases and their associations with poor
sleep quality in physically active elderly women.

Methods

Cross-sectional and descriptive study approved by the Ethics Committee on Research
Involving Humans, Santa Catarina State University [Universidade do Estado de Santa
Catarina] (UDESC), under legal opinion CAAE 45881815.1.0000.0118.

Participants

The study involved senior citizens participating in physical activity projects developed
by the Third Age Study Group [Grupo de Estudos da Terceira Idade] (GETI), an extension
program of Santa Catarina State University (UDESC). The program counts with
approximately 200 elderly participants and provides the community with extension projects
that promote active aging by means of physical exercise'""'®.

Inclusion criteria were: being female, due to the relationship between being female
and sleep quality, and aged 60 years old or over. Thus, 146 elderly women aged between 60
and 90 years old (X =69.58 years old, SD=6.22) were selected for the research. It is worth
stressing that all researched elderly women had been engaging in a physical exercise modality
(water aerobics, swimming, gymnastics, Pilates, dance, body building, walking, body building
for elderly women with urinary incontinence) for at least six months in the program, which
takes place two to three times a week, with duration of 50 minutes per session. The women’s
assiduity was controlled by attendance lists.

Instruments

Data collection instruments were composed of a diagnosis sheet with information
covering sociodemographic characteristics (age, marital status, education and current
occupation), health conditions (subjective perception of current health status, self-reported
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and medically diagnosed diseases, use of medication, and difficulties with exercising) —
designed by the group of researchers from the Gerontology Laboratory [Laboratorio de
Gerontologia] (LAGER) of the Center for Health Sciences and Sports [Centro de Ciéncias da
Saude e do Esporte] (CEFID), UDESC — and the Pittsburgh Sleep Quality Index (PSQI),
designed by Buysse et al.'’, and validated and translated for Brazil by Bertolazi*, with a high
coefficient of reliability (0=0.82), to assess sleep quality.

The PSQI is made up of sleep-related questions according to the following
components: 1) subjective sleep quality; 2) sleep latency; 3) sleep length; 4) habitual sleep
efficiency; 5) sleep disorders; 6) use of sleep-inducing medication; 7) daytime somnolence,
and disorders during the day. Each component has specific scores, with a maximum of 21
points. To categorize groups, the model proposed by Bleyer et al.?' was employed,
considering scores above five as indicative of poor sleep quality.

Data Collection

Data were collected in November 2016 by researchers with prior training. Initially, the
elderly from the GETI/UDESC were contacted in person, given explanations about the
research objectives and confidentiality, and invited to participate. Then, the date, time and
place for application were set. The diagnosis sheet was applied first, followed by the
Pittsburgh Sleep Quality Index — PSQI, both by means of individual interview.

Statistical Analysis

Data were analyzed on IBM SPSS Statistics, version 20.0 (Armonk, USA).
Descriptive statistics, mean (X), standard deviation (SD), relative frequency (7f) and absolute
frequency (af) were used for expressing results concerning sleep quality and self-reported
diseases.

Data normal distribution in the PSQI score was verified by means of the Kolmogorov-
Smirnov test, after which the independent t-test was applied to assess differences in sleep
quality among the elderly women as to presence or absence of certain diseases. The PSQI
score was categorized according to what Tiede et al.”? proposed, so values above 5 points on
the scale classify sleep as being of poor quality. The chi-squared test (x*) and Fisher’s exact
test (F) were applied to determine the independence of the categories of variables, and the
Goodman-Kruskal lambda test (1) was employed to measure the strength of this association
through proportional reduction in error. The significance level for the analyses was 5%.

Binary logistic regression adjusted to all independent variables was used for
estimating odds ratio (OR) and confidence intervals (95%CI), with sleep dysfunction as
outcome (n=79), by means of the increasing step-by-step method, using as criterion the lowest
signification level presented by the variables in the gross analysis. Adjustment quality was
verified by the Hosmer-Lemeshow test. Collinearity between proposed models was controlled
by variance inflation factor (VIF<10), by the model tolerance (VIF/1>0.20), observing high
variation in the last dimensions of the condition index, and by the high proportion of variance
between variables during the analysis on the dimensions of the collinearity diagnosis.

Results

Table 1 displays sociodemographic characteristics and health conditions related to
sleep quality, showing that all variables classify poor sleep quality. It is possible to observe
that negative perception on health status (p=0.04) and the hindrance that said status brings to
exercising (p=0.02) also correlate with worse sleep quality.

J. Phys. Educ. v. 30, €3045, 2019.



Page 4 of 9 Mazo et al.

Table 1. Comparison of the study participants’ sociodemographic characteristics and health
conditions with their sleep quality

PSQI score p-

1 0
Variables n(%) X(SD) value
Age Elderly women/Younger (<75 years old)  114(81.4) 6.53(2.93) 0.75
Elderly women/Older (>75 years old) 26(18.6) 6.73(2.88) '
. With partner 84(62.7) 6.54(2.95)
LN AR itk e 50373) 650297 0
. Up to 9 years 53(39.6) 6.83(3.28)
Education Over 9 years 81(604) 6320271y 03
Current Active 27(20.1) 6.19(2.35) 051
occupation Not active 107(79.9) 6.61(3.09) ’
Health Positive 87(64.9) 6.08(2.42) 0.04"
perception Negative 47(35.1) 7.34(3.62) ’
Difficulties with Yes 33(24.6) 7.85(3.74) 0.02"
PE No 101(75.4)  6.09(2.51) ‘
Use of Regularly 111(82.8) 6.56(2.94) 0.76
medication Not regularly 23(17.2) 6.35(3.04) '

Source: The authors

The study participants self-reported 21 types of diseases. This research excluded
diseases with n<10 for the poor sleep quality outcome to conduct the comparative analysis
(Table 2). Results show a statistically significant difference for self-reported diseases such as
arthrosis, depression, diabetes, heart disease, fibromyalgia, gastritis and urinary incontinence
compared to worse sleep quality.

Table 2. Comparison between diseases and sleep quality among study participants

Diseases N (%) PSQI score/ X (SD) p-value
PO N R
Depression ;eos 11049((1815.‘16)) Zﬁigﬁgﬁgg 0.038%
Diabetes ;eos 12021((1872.91)) Zﬁigﬁgﬁgg 0.040%
Heart disease ;eos 12012((1872‘.19)) 2:;(5)8% 0.003%
O R ST S
Gastritis ;eos 19091(5705.52) Zﬁigggﬁig 0.034%
T B
Urinary incontinence ;e; ggggg Zgigg;% 0.014"
B
N

Legend: *p<0.05 (Independent t-test)
Source: The authors
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Table 3 displays the association between diseases and sleep quality classification
(poor and good) for elderly women who exercise. Results show significant differences for
arthrosis (p=0.031), diabetes (p=0.031) and heart disease (p=0.01) as to sleep quality
classification, revealing a higher frequency of individuals with poor sleep quality.

Table 3. Association of diseases and sleep quality in physically active elderly women

Disease GOO(Sll;:?oi)quality boor 70 p-value A-value
Arthrosis yn eOS ;‘;g;g; ;ZEZ‘;:?; 0.031% 0.06
Depression J; eOS 456((3454.72)) 5923((6545.353)) 0.58 0.00
Diabetes yneos 456((2427'79)) ;gg;f; 0.031* 0.00
Heart disease J;e; 4;((4:;)5) 51)2?112) 0.015* 0.00
oo g yneos 429((1485.22;)) 598((8514?2)) 0.11 0.00

Gastritis yes 44(46.3) 51(53.7) 017

no 7(30.4) 16(69.6) 0.00
LRI o 465((246i.12) ;ggg:g 0.06 0.00

Legend: *p<0.05 (Chi-squared test) **p<0.05 (Fisher’s exact test)
Source: The authors

Table 4 displays results for logistic regression gross and adjusted analyses on the
association between diseases and poor sleep quality. In the gross analysis, the heart disease
variable associated positively and significantly with poor sleep quality. In the adjusted
analysis, the same disease associated with poor sleep quality (OR: 3.40; 95%CI; 1.04-11.15),
thus showing that elderly women with heart disease are 3.4 times more likely to have poor
sleep quality.

Table 4. Logistic regression gross and adjusted analysis for association between diseases and
poor sleep quality in physically active women (n=79)

Diseases n(%) OR (95%CI) OR (95%CI)*
Arthrosis yes 48(39) 2.02(0.96-4.24) 1.67(0.77-3.63)
no 75(61) 1 .
Heart disease yes 21(17.1) 4.00(1.25-12.74) 3.40(1.04-11.15)
no 102(82.9) 1 1
Fibromyalgia yes 12(9.8) 3.80(0.78-18.43) 2.41(0.42-13.78)
no 111(90.2) 1 :
Urinary incontinence ne {0 2.55(0.93-7.03) 1.63(0.52-5.10)
no 99(80.5) 1 1

Legend: *Analysis adjusted for all variables. Adjustment quality verified by the Hosmer-Lemeshow test with p=0.81. The
model explains 62.7% of the sample
Source: The authors

As for the sleep characteristics (PSQI domains) of the elderly women who engage in
physical exercises and have heart diseases, 30.8% of them do not breath comfortably, 28.6%
snore or cough loudly or heavily, 28% have bad dreams, 21.2% take medication to sleep, and
25.9% do not sleep within the first 30 minutes after going to bed.
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Discussion

In the present study, most elderly women who engaged in physical activity showed
poor sleep quality, which is associated with heart diseases, diabetes, depression, fibromyalgia,
gastritis, urinary incontinence and arthrosis. In this research, senior women with heart
diseases were 3.4 times more likely to have poor sleep quality.

Mechanisms related to sleep disorders and heart diseases in elderly women are not
well established; however, it is known that interrupted sleep may increase the activity of the
sympathetic nervous system and catecholamine secretion, which then increases risks for
arterial hypertension and coronary artery disease™.

International studies report that personal, behavioral and socio-environmental factors
associate significantly with insomnia and poor sleep quality, and multi-factor approaches need
to be considered when developing interventions aimed at sleep and at reducing cardiovascular
riskl4,16,22,24.

Major strategies to improve sleep and lower the gravity of cardiovascular diseases
include physical exercise as a nonpharmacological means to raise quality of life’. Although
several studies argue that physical exercise is a beneficial factor to improve sleep quality in
elderly women'*>*, the present research has not found the same; thus, further studies need
to be conducted with longitudinal monitoring of sleep quality’®, which is also a
recommendation for the investigated program. Observing the sleep characteristics (PSQI
domains) of physically active elderly women with heart diseases, it was possible to find that
they do not breath comfortably, they snore, or cough loudly or heavily, sleep poorly, take
medication to sleep and do not sleep within the first 30 minutes after going to bed. According
to studies'®?’, sleep disorders, especially in this age group, is most likely due to physical,
psychological and environmental factors; thus, identifying its causes is important to improve
the elderly’s sleep quality and health.

Another disease associated with the participants’ poor sleep quality was diabetes
mellitus. This aspect may be explained by production of melatonin, hormone responsible for
regulating sleep, and by secretion of leptin, hormone responsible for regulating satiety,
balancing food consumption; sleep deprivation causes leptin hypersecretion, inhibiting
secretion of insulin with the rise in cortisol levels, thus increasing risks for developing
diabetes mellitus™.

Arthrosis was another disease reported in this study, which affects more than half of
all individuals older than 65 and is responsible for high rates of sleep disturbances due as a
consequence of pain and joint function deficiency, worsening one’s quality of life and mental
health29,30.

Poor sleep quality also associated with gastritis diagnosis in active seniors (p=0.034),
who had on average less than seven daily hours of sleep®’, had difficulties to fall asleep and
reported asthenic and neurotic complaints®>. Mody et al.*® state that nocturnal gastric
symptoms are prevalent and have negative effects on the elderly population’s quality of life.

It also has been evidenced that cases of urinary incontinence associated with poor
sleep quality (p=0.014), since the elderly women needed to get up at night to urinate, thus
losing their sleep®®, or having it interrupted as a result of that. According to Winkelman et
al.*®, among women with urinary incontinence, poor sleep quality is common, and
incontinence frequency is associated with a higher degree of sleep dysfunction; thus, women
who seek treatment for urinary incontinence must be asked about their sleep habits so that
they can receive proper interventions.

Moreover, it is worth highlighting that sleep deficiency in physically active seniors is
associated with chronic diseases, which means risks to their health, decreasing their quality of
life, as they are more prone to develop cardiovascular and metabolic diseases'®°.
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The present study presents some limitations, namely: diagnosis self-reported by the
participants, which does not efficiently allow knowing the degree and certainty of the
identified diseases; small sample, which prevents better statistical analyses; and study size,
since longitudinal designs could better track changes in sleep quality in the health and disease
process.

Conclusions

This study has identified that elderly women who engaged in physical exercises had
high prevalence of poor sleep quality, which is associated with depression, fibromyalgia,
gastritis, urinary incontinence, arthrosis, diabetes and heart disease. However, those with heart
disease were more likely to have poor sleep quality.

Nevertheless, data indicative of poor sleep reinforces the need to assess the elderly
population’s sleep in detail, with special attention to factors and diseases that cause its
fragmentation, and to associations with the type of exercise performed.

Therefore, this study contributes to fostering new researches and encouraging the
creation of projects for physical exercise with the elderly in order to improve their sleep.
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