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RESUMO 
Inúmeros fatores estão associados aos distúrbios do sono ocasionando o aumento nos gastos com saúde. O objetivo do 
trabalho foi analisar a associação dos distúrbios do sono e doenças crônicas não transmissíveis em pacientes com idade 
superior a 50 anos atendidos por Unidades Básicas de Saúde de Presidente Prudente. Participaram 363 pacientes. O histórico 
de doenças foi auto relatada a partir da aplicação de questionário, o nível de atividade física foi verificado através do 
questionário de Baecke, e a qualidade do sono foi avaliada utilizando o Mini-Sleep questionnaire. Dados antropométricos e 
de composição corporal foram coletados utilizando estadiômetro e balança, foram considerados obesos os pacientes dentro do 
percentil 75. A análise estatística foi composta pelos testes t de Student, qui-quadrado, e regressão logística binária. Os 
resultados mostraram que o distúrbio do sono está associado as doenças osteoporose, artrite/artrose, dor lombar, depressão e 
obesidade. Adicionalmente obesidade e inatividade física influenciam na ocorrência de doenças crônicas não transmissíveis.  
Palavras-chave: Distúrbio do sono. Doenças crônicas. Sistema único de saúde. 

ABSTRACT 
Many factors are associated with sleep disorders, causing an increase in health spending. The objective of this study was to 
analyze the association of sleep disorders and non-communicablechronic diseases in patients over 50 years of age, attended 
by Basic Health Care Units of Presidente Prudente. In total, 363 patients participated. The history of diseases was self-
reported through the use of a questionnaire, the level of physical activity was evaluated by the Baecke questionnaire, and 
sleep quality was assessed using the Mini-Sleep Questionnaire. Anthropometric and body composition data were collected 
using a stadiometer and scale; patients in the highest (75th) percentile were considered obese. Statistical analysis was 
performed using the Student t test, chi-square test, and binary logistic regression. The results showed that sleep disorders are 
associated with osteoporosis, arthritis/osteoarthritis, low back pain, depression, and obesity. Additionally, obesity and 
physical inactivity influence the occurrence of non-communicable chronic diseases. 
Keywords: Sleep disturbance. Chronic diseases. Brazilian national health system. 

Introduction 

Sleep is an event of great complexity that directly interferes with the clinical state of 
the individual1. Sleep benefits are due to neurobiological processes2, such as maintenance of 
physical and mental health, which can modify body temperature, cardiac work, and hormone 
production, leading to an essential restorative state and proper functioning of the organism3. 

Fernandes4, in a review study, reported that sleep phases take into consideration non-
rapid eye movements (NREM) and rapid eye movements (REM), observed on the 
electrocardiogram tracing, thus determining the sleep architecture. The sleep cycle consists of 
five stages, each lasting 90 minutes, and is repeated four to five times a night. Each phase 
presents specific physiological stages. 

The NREM phase corresponds to 75% of the sleep period, comprising four stages: 
stage 1-drowsiness, in which the individual begins to feel the first sensations of sleep; stage 2-
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has an average duration of 5 to 15 minutes, during which cardiac activity is reduced, muscles 
relax, and body temperature decreases; stage 3-similar to stage 4, is distinguished only in 
relation to the level of depth of sleep, which is a little lower; stage 4- has a duration of 
approximately 40 minutes and is the deep sleep phase. The NREM stage is of paramount 
importance to the body as secretions of hormones that aid growth occur and it is essential for 
the recovery of physical energy, added to which, at this stage there is deep rest and less neural 
activity. The REM stage is defined by the accentuation of brain activity. It does not result in 
deep rest, although dreams occur, and it is an important phase for emotional recovery4. 

Factors such as retirement, death of a companion, and change of routine, among others 
can alter the architecture of sleep, resulting in disturbances, such as reversal of the sleep 
cycle, changes in the time of each stage, episodes of nocturnal awakenings, daytime 
sleepiness, and alterations at the beginning or end of the sleep period5.  

The prevalence of sleep disorders in the general population is quite varied, between 
10% and 48%6, and has been associated with non-communicable chronic diseases such as 
hypertension7, obesity, dyslipidemia8, insulin resistance9, diabetes mellitus10, chronic pain11, 
low back pain12, osteoporosis, osteoarthritis, arthrosis13, and depression14. However, the 
practice of physical activity seems to be associated with better sleep quality8, being a method 
of prevention and treatment without medication15. 

Additionally, it has been seen that sleep disorders are associated with higher health 
expenditures in Brazil, related to higher consumption of drugs16. With the purpose of reducing 
the economic impact in the country and public health management in Presidente Prudente, 
reporting on sleep disorders and the association with numerous non-communicable chronic 
diseases in the SUS could contribute in both the preventive and curative sectors17. Thus, the 
objective of the present study was to analyse the association of sleep disorders and non-
communicable chronic diseases in patients over 50 years of age, attended by Basic Health 
Units in Presidente Prudente. 
 
Methods 
 
Participants 

A cross-sectional study, performed with the consent of the Municipal Health 
Department, in two Basic Health Units (BHUs), in the city of Presidente Prudente – SP. For 
the selection of the sample, a group of trained evaluators remained in the BHUs, in the 
morning and afternoon, for 30 days. During this period, the research was publicized and all 
patients who fulfilled the inclusion criteria were invited to participate ((i) aged ≥ 50 years, (ii) 
active registry in the BHUs, and (iii) signature of the free and informed consent term). 

Initially, 513 patients were evaluated, however 150 were excluded as they did not 
complete all evaluations. Thus, 363 patients met all the inclusion criteria and were included in 
the study. The project was approved by the Research Ethics Committee (Process no. 
241291/2013). 

 
Procedures 

In the present study, all questionnaires and evaluations were performed face-to-face, 
by a trained and qualified monitor. 

The dependent variable was the presence of diseases. Patients, through questionnaires, 
reported chronic diseases diagnosed in the previous year. The diseases considered were the 
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most frequent among patients seen in the basic care units of the SUS18,19: arterial 
hypertension, diabetes mellitus, arrhythmia, infarction, osteoporosis, arthritis/arthrosis, low 
back pain, and depression. This form of disease evaluation has been shown to be of great 
value and used in studies carried out in BHUs20-22. 

Level of physical activity was assessed using the Baecke questionnaire23, composed of 
16 questions, divided into 3 domains; i) occupational physical activities (8 questions), ii) 
physical exercises in leisure (4 questions), iii) physical activities of leisure and locomotion (4 
questions), being that the sum of these domains generates the habitual physical activity score. 
Based on this overall score, patients were classified by quartiles, in which patients located in 
the 25th percentile (<P25) were classified as insufficiently active. This methodology for 
classifying physical activity has been used in previous studies 20-22. 

Sleep was assessed using the Mini-Sleep questionnaire24, previously validated for the 
Portuguese language25. The instrument is composed of 10 questions, each with seven possible 
answers (1=never, 2=very rarely, 3=rarely, 4=sometimes, 5=frequently, 6=very often, and 
7=always), and the sum of the answers generates a score (the higher the score, the worse the 
sleep disturbances). For the present study, following the guidelines of the instrument, scores 
≥25 points were considered as the presence of a disorder. 

Body mass (in Body brand scale, model 230, Portugal) and height (Sanny stadiometer, 
Personal Caprice model, Brazil) were collected according to the protocol of Lohman et al.26. 
Body fat was analysed by bioelectrical impedance (in Body brand, model 230, Portugal), 
validated software27, provided by the manufacturer. All recommendations were previously 
reported to patients. For the statistical analysis, the sample was subdivided into percentiles, 
individuals located in the highest quartile (≥P75) for fat percentage being considered obese. 
 
Statistical analysis 

Numerical variables are presented as mean and standard deviation. The Student t test 
for independent samples established comparisons according to the presence or absence of 
sleep disturbance. The Chi-square test in a 2x2 contingency table, with application of the 
Yates correction, was used to analyze associations. Multivariate models were created using 
binary logistic regression (expressed as odds ratio [OR] and its 95% confidence intervals 
([95% CI]). The adequacy of the model was evaluated by the Hosmer-Lemeshow test. 
Statistical significance was set at 5% and all procedures were performed in BioStat version 
5.0. 
 
Results  
 

Comparisons of the descriptive variables of the sample according to sleep quality are 
presented in Table 1. Of the sample analyzed, 61.16% demonstrated sleep disorders. Subjects 
with sleep disorders presented lower age (p-value = 0.001) and height (p-value = 0.018), and 
higher body mass (p-value=0.020) and body fat (p-value=0.001). The physical activity score 
showed no difference between the groups (p-value=0.162). 
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Table 1. Comparison of descriptive variables according to sleep quality. 

 Altered sleep* 
(n= 222) 
(61.16%) 

Unaltered sleep 
(n= 141) 
(38.84%) 

 

Variables Mean ± SD Mean ± SD p=value** 
Age (years) 60.54 ± 8.01 64.18 ± 10.01 0.001 
Height (cm) 156.09 ± 13.50 159.11 ± 8.35 0.018 
Body mass (kg) 74.61 ± 15.23 70.86 ± 13.70 0.020 
HPA (score) 6.52 ± 1.58 6.77 ±1.68 0.162 
Body fat (%) 40.53 ± 8.74 36.47± 8.05 0.001 
Lean mass (kg) 23.98 ± 5.12 24.36 ± 5.24 0.504 
SD= Standard deviation; HPA= Habitual physical activity; *= Score in mini-sleep questionnaire ≥25 points; **=Student's t-
test for independent samples. 
Source: Authors 
 
 Associations between disease occurrence and sleep quality are presented in Table 2. It 
was possible to observe that individuals with sleep disorders had a higher occurrence of 
arterial hypertension (Altered: 66.7% and Unaltered: 55.6%, p-value=0.047), osteoporosis 
(Altered: 23.4% and Unaltered: 10.4%, p-value=0.003), arthritis/arthrosis (Altered: 57.7% 
and Unaltered: 33.3%, p-value=0.001), low back pain (Altered: 32.4% and Unaltered: 16.3%, 
p-value=0.047), and depression (Altered: 32.4% and Unaltered: 9.7%, p-value=0.001). 
 
Table 2. Association between diseases and sleep quality. 

 Altered sleep* Unaltered sleep  
p-value** Diseases n (%) n (%) 

Arterial hypertension 148 (66.7%) 75 (55.6%) 0.047 
Diabetes mellitus 60 (27.1%) 24 (17.8%) 0.062 
Arrhythmia 27 (12.2%) 15 (11.1%) 0.897 
Infarction 19 (8.6%) 6 (4.4%) 0.206 
Osteoporosis 52 (23.4%) 14 (10.4%) 0.003 
Arthritis/Arthrosis 128 (57.7%) 45 (33.3%) 0.001 
Low back 72 (32.4%) 22 (16.3%) 0.001 
Depression 72 (32.4%) 13 (9.7%) 0.001 

*= Score in mini-sleep questionnaire ≥25 points; ** Chi-square test in a 2x2 contingency table, in which the Yates correction 
was applied. 
Source: Authors. 
 

Multivariate models were created, taking into account the diseases that were 
significantly associated in the chi-square test (Table 3). Altered sleep was associated with a 
higher occurrence of arterial hypertension (OR=1.99 [95%CI=1.21-3.27]), however obesity 
was also associated with the outcome (OR=2.47 [95%CI=1.00 - 6.05]). Regardless of physical 
inactivity and obesity, sleep disorders were associated with a higher occurrence of 
osteoporosis (OR=2.43 [95% CI=1.21 - 4.89]), arthritis/arthrosis (OR=2.48[95% CI=1.53 - 
4.03]), and low back pain (OR=2.15[95% CI=1.22-3.79]). On the other hand, depressive 
symptoms were associated with alterationsin sleep (OR=3.05[95%CI=1.56-5.95]) and 
physical inactivity (OR=2.12[95%CI=1.12 - 4.01]). This highlights that all the multivariate 
models created were adequately adjusted. 
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Table 3. Association between sleep quality, physical inactivity, obesity, and occurrence of 
diseases, adjusted model. 

 Binary Logistic Regression 
 OR (95%IC)* Adjusting the model** 
Arterial hypertension  0.125 

Altered sleep 1.99 (1.21 – 3.27)  
Physical inactivity (≤P25) 1.37 (0.76 – 2.46)  
Body fat (≥P75) 2.47 (1.00 – 6.05)  

Osteoporosis  0.382 
Altered sleep 2.43 (1.21 – 4.89)  
Physical inactivity (≤P25) 1.79 (0.93 – 3.43)  
Body fat (≥P75) 4.97 (0.64 – 38.7)  

Arthritis/Arthrosis  0.941 
Altered sleep 2.48 (1.53 – 4.03)  
Physical inactivity (≤P25) 1.04 (0.59 – 1.80)  
Body fat (≥P75) 1.78 (0.80 – 4.48)  

Low back pain  0.191 
Altered sleep 2.15 (1.22 – 3.79)  
Physical inactivity(≤P25) 0.69 (0.37 – 1.30)  
Body fat (≥P75) 1.31 (0.48 – 3.60)  

Depression  0.449 
Altered sleep 3.05 (1.56 – 5.95)  
Physical inactivity(≤P25) 2.12 (1.12 – 4.01)  
Body fat (≥P75) 1.14 (0.34 – 3.77)  

OR= odds ratio; 95%IC= 95%confidence interval; *=Multivariate model adjusted simultaneously for sleep quality, physical 
inactivity, body fat, sex, chronological age, and schooling; **= Hosmer-Lemeshow test, which denotes adequate fit when p-
value is higher than 5%. 
Source: Authors. 
 
Discussion 
 

A cross-sectional study, whose objective was to analyze the association of sleep 
disorders and non-communicable chronic diseases in patients over 50 years of age, attended 
by Basic Health Units of Presidente Prudente. It was possible to observe that sleep disorders 
were associated with hypertension, osteoporosis, arthritis/arthrosis, low back pain, and 
depression. In addition, sleep disorders presented differences between ages, height, body 
mass, and percentage of body fat. 

Concerning arterial hypertension associated with sleep disorders, similar results were 
found by Bansil et al.28 with a prevalence of arterial hypertension of 61.5% of the sample. 
Nieto et al.29 evaluated 6,132 subjects of both sexes, aged ≥40 years, and in the association of 
sleep disorders with hypertension, also found obesity as a confounding factor. These results 
could be explained by sleep apnea, as it is one of the intermediary mechanisms by which 
obesity is related to arterial hypertension. 

In this sense, the hypothesis assumes that the condition of hypoxia could be a factor of 
elevation of arterial pressure30. Fujita and Hata31 evaluated 6,803 men and 22,800 women in a 
cohort, with the objective of analyzing the effect of obesity on the incidence of arterial 
hypertension, and concluded that even though the male gender were more obese, the highest 
incidence of arterial hypertension according to obesity was in the female gender, since the 
distribution of body fat between genders is different. 
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Regarding sleep disorders and their association with musculoskeletal disorders, 
especially osteoporosis and arthritis/arthrosis, a study of 85 women aged 50-82 years showed 
that approximately 60% of the sample presented sleep disorders due to the severity of the 
osteoporosis located in the back32. One possible explanation is the inflammatory condition 
present in osteoporosis, added to which there is greater bone resorption secondary to the 
effects of the pro-inflammatory cytokines IL-1, IL-6, and TNF-α, present in greater quantity 
in these patients, causing pain and accentuating sleep alterations33. 

In contrast, a meta-analysis aiming to investigate the association between sleep 
duration and the risk of osteoporosis as an outcome in women between 40-86 years, found 
that sleep duration of eight hours or more may be associated with an increased risk of 
osteoporosis. The exact biological mechanism of the association between sleep duration and 
osteoporosis has not yet been fully elucidated, althoughva long duration of sleep is also 
associated with the level of estrogen, which may have an impact on bone health34. 

In the same sense, the relationship between sleep disorders and arthritis/arthrosis was 
also found in the study by Lima et al.35, who evaluated 2,637 adults of both genders in order 
to guide sleep patterns according to socioeconomic/demographic variables, chronic diseases 
and symptoms, resulting in a higher prevalence regardless of sleep duration (short or long), in 
individuals with arthritis/osteoporosis, osteoporosis, and emotional problems. 

The study of Parmelee, Tighe and Dautovich36 reported strong evidence of the link 
between sleep disorders in patients diagnosed with arthritis, the main focus of the study being 
the association of pain caused by arthritis and depressive symptoms. However, the results 
demonstrated the unique role of sleep problems as immediate drivers of pain. 

Results presented by Zanuto et al.12, evidenced the high prevalence of low back pain 
and sleep disorders. Similar findings were reported in Germany, Turkey, and France, justified 
by the difficulty encountered by people with low back pain to relax and often move in bed 
during the night, a factor that results in difficulty falling asleep37. 

An association between depression and sleep disorders was found in the present study 
and corroborates with Chang et al.38, whose study aimed to examine the relationship between 
the perception of sleep quality and depression. The authors evaluated 2,972 elderly people and 
their results showed that quality of sleep was associated with depression, increasing the 
chances of depression by 31.9%, as well as the use of sleeping pills which altered the chances 
of depression by 29.5%. Additionally, in older adults with poor sleep quality, it was noted that 
daily nocturnal disturbances are more likely compared to daily daytime disturbances. These 
findings were confirmed by Bosh et al.39, who, similar to the present study, found a 
prevalence of 80% of depressive patients who had sleep disorders. 

In addition, after adjustments, physical inactivity was also associated with depressive 
factors, demonstrating that physical inactivity increases two times the chance of developing 
depression. The study by Minghelli et al.14 compared the levels of depression in active and 
inactive elderly, with a sample of 72 elderly divided into active and inactive. The results 
showed that in the inactive group, the chance of developing anxiety and depression was 38 
times, 92.1% presented depression, in contrast to the active group in which the chances of 
developing depression was 11 times and only 23.5% were depressive. 
 In the current study, the practice of physical activity did not present a direct 
association with sleep disorders. This situation is similar to the systematic review performed 
by Legnani et al.40, according to the authors, the subject has not yet established consensus in 
the literature, suggesting that other factors may interfere in this relationship. 

When relating sleep disorders and age, the present study showed that the group with 
sleep disturbances were younger, which does not corroborate with the literature as studies 
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have shown an increased prevalence of sleep disorders with aging, especially above 65 
years29. 

As limitations of the study, the importance of more direct measures of evaluation of 
sleep disorders, such as the use of biochemical markers, is highlighted. In addition, the cross-
sectional study design allows investigation of the momentary condition of individuals and not 
the cause effect. 

On the other hand, studies with SUS patients are important, as the expenses of actions 
and public health services of the Southeastern region in the year 2000 were R$ 412.33 per 
inhabitant, and, after 10 years, this value increased to R$ 716.9317. These data point to the 
need to evaluate the factors related to the increase in the prevalence of chronic diseases in 
order to understand the factors associated with the increase in SUS costs.  

The analyzed sample presents the problem of sleep disorders in patients of the public 
health service, and indicates the need for awareness actions on the subject that require 
attention and may lead to the management of preventive policies. 

Conclusions 

Sleep disordersare associated with diseases such as osteoporosis, arthritis/arthrosis, 
low back pain, depression, and obesity in patients of the unified health system. Additionally 
obesity and physical inactivity influence the occurrence of non-communicable chronic 
diseases. 
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