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ABSTRACT

Objective Evidence regarding sleep quality in older adults residing in urban and rural 
areas is lacking among Latino populations living outside the United States. The pur-
pose of the study was to compare the perceived sleep quality of older adults from Costa 
Rica in urban and rural areas. 
Methods Volunteers were 52 urban and 30 rural older adults who completed anthro-
pometric measures, cognitive screening, demographic information, and the Pittsburgh 
Sleep Quality Index questionnaire (PSQI). Non-parametric Mann-Whitney U tests 
determined differences on subjective sleep quality, sleep latency, sleep duration, habi-
tual sleep efficiency, sleep disturbances, use of sleep medication, sleep daily dysfunc-
tion, and global PSQI. Multiple regression analyses determined sociodemographic pre-
dictors of sleep quality.
Results Regardless of the residency zone, older adults showed similar subjective 
sleep quality (p=0.077), sleep latency (p=0.863), sleep duration (p=0.316), sleep effi-
ciency (p=0.613), use of sleep medication (p=0.207), and total PSQI score (p=0.270). 
Sleep perturbation (p=0.009) and sleep daily dysfunction (p=0.019) were higher in rural 
than in urban older adults. Education predicted sleep perturbation (β=-0.266, p=0.049, 
R2 =0.17). Age (β=-0.309, p=0.025) and residency region (β=0.346, p=0.024) predicted 
sleep daily dysfunction (R2=0.196). 
Conclusion Most sleep quality measures were similar between older adults residing in 
urban and rural zones. Low education predicted sleep perturbation regardless of the resi-
dency zone; and younger age and urban zone predicted higher sleep daily dysfunction. 

Key Words: Urban; rural; latinos; sleep quality; Costa Rica (source: MeSH, NLM).

RESUMEN 

Objetivo Evidencia sobre la calidad del sueño en adultos mayores que residen en 
áreas urbanas y rurales es escasa en las poblaciones latinas que viven fuera de los 
Estados Unidos. El propósito del estudio fue comparar la percepción de la calidad del 
sueño de adultos mayores de Costa Rica de zonas urbanas y rurales.
Métodos Los voluntarios fueron 52 adultos mayores residentes en zonas urbanas y 
30 en zonas rurales, quienes completaron medidas antropométricas, evaluación cog-
nitiva, información demográfica y el cuestionario del Índice de Calidad del Sueño de 
Pittsburgh (PSQI). Las pruebas no paramétricas U de Mann-Whitney determinaron 
diferencias en la calidad subjetiva del sueño, la latencia del sueño, la duración del 
sueño, la eficiencia habitual del sueño, los trastornos del sueño, el uso de medicamen-
tos para dormir, la disfunción diaria del sueño y el PSQI global. 
Resultados Independientemente de la zona de residencia, los adultos mayores mos-
traron similar calidad subjetiva del sueño (p=0.077), latencia del sueño (p=0.863), dura-
ción del sueño (p=0.316), eficiencia del sueño (p=0.613), uso de medicamentos para 
dormir (p=0.207) y puntuación total del PSQI (p=0.270). La perturbación del sueño 
(p=0.009) y la disfunción diaria del sueño (p=0.019) fueron mayores en los adultos 
mayores rurales que en los urbanos.

Artículo / Investigación
Article / Research
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Sleep quality contributes to the overall good health in 
the population; people with sleep disturbances tend 
to show additional health problems and increased 

mortality risk (1). The construct of sleep has been studied 
unevenly due to its complexity; some of the variables cha-
racterizing this research line are onset of sleep time, sleep 
continuity, number of awakenings, drowsiness, and difficulty 
of falling asleep, among others. Epidemiological studies have 
measured sleep using self-report instruments, which have 
been validated against neurological measuring instruments, 
triaxial accelerometers, and polysomnography (2).

Extensive research suggests associations between va-
rious dimensions of sleep, chronic diseases, and mortality 
risk (3-6). Sleep duration is one of the most studied varia-
bles, and systematic reviews and meta-analytical evidence 
suggest that sleeping both, a few or several hours, is asso-
ciated with an increased mortality risk (7-10). A prospective 
meta-analytic study showed that sleeping less than 6-h 
was associated with the onset of diabetes in Australian 
aged 45 years and above who did not have chronic health 
conditions at the beginning of the study. Participants who 
initially presented poor health also showed a significant 
association between sleeping a few hours and increased 
cardiovascular diseases (10). A 7-year longitudinal study 
conducted in China on 113,138 adults between 44 and 75 
years of age, reported a significant association between 
sleep duration and mortality. This finding was more evident 
in people with comorbidities; short- and long-duration 
sleep were independently associated with mortality, but 
only long-duration sleep showed a high mortality risk in 
those with cardiovascular diseases or diabetes (9).

Other variables related to sleep quality have been repor-
ted in older adults (11). A significant association was found 
between poor sleep quality and suicide risk in 10-years of 
follow-up. Falling asleep difficulty and non-restorative sleep 
were individually associated with higher suicide risk (Odds 
Ratio [OR]=2.17 and 2.24, respectively). The authors 
analyzed this association controlling for the influence of 
depressive symptoms and confirmed that the self-reported 
basal sleep quality was still associated with an increased 
risk of death by suicide (OR=1.30, 95 % confidence inter-
val [CI95%]=1.04-1.63, p<0.05). These findings confirm 
previous evidence showing that mortality is not only related 
to the aging process, but also to independent factors asso-
ciated with an increased risk for all-cause mortality (12).

Sleep disturbance during aging increase morbidity and 
mortality risk (13). There are studies focusing in demogra-

Conclusión La mayoría de las medidas de calidad del sueño fueron similares entre los adultos mayores que residen 
en zonas urbanas y rurales. La baja educación predijo la perturbación del sueño independientemente de la zona de 
residencia, mientras que la edad más joven y la zona urbana predijeron una mayor disfunción diaria del sueño.

Palabras Clave: Urbano; rural; latinos; calidad del sueño; Costa Rica (fuente: DeCS, BIREME).

phic and social components associated with sleep quality 
impairment. For example, men sleep more hours than 
women, and older adults tend to report equal or less sleep 
time compared to younger adults. Hispanics report short 
sleep and African Americans report short and long sleep; 
low socioeconomic status groups also reported short sleep 
and those who have long working hours (1). Objective 
sleep measurements also show that participants who sleep 
alone show better quality sleep than those who sleep with 
someone else.

Residence zone (i.e., urban vs. rural) is another impor-
tant aspect to analyze on sleep research. A study on urban 
participants in China, showed that poor sleep quality is 
associated with age, number of chronic diseases, anxiety, 
and low educational level (14). Another study conduc-
ted with rural population found associations between 
poor sleep quality and age, chronic diseases, poor diet 
and a low level of activities of daily living (15). There is 
also evidence on sleep quality in African urban and rural 
adolescents and adults (6,16). In Uganda, 148 rural and 
urban children aged 11 to 16 responded a comprehensive 
questionnaire that included sleep pattern questions. The 
self-reported sleep duration and subjective sleep quality 
was similar between urban and rural participants (16). In 
263 adults from Ghana, total sleep time was associated to 
10-year cardiovascular disease risk even after controlling 
for residency zone (i.e., urban vs. rural) and previous sleep 
disturbance, among others (6).

A study on low-income Latin American adults living in 
New York, reported that sleep quality is affected by living 
in environments characterized by neighborhood problems 
(e.g., violence) and construction problems. These findings 
agree with those reported by Kurina, McClintock (1), who 
found that downtown life and perceived neighborhood pro-
blems are related to health outcomes, including mortality 
risk. In spite of this evidence, there is still little information 
on comparisons between sleep quality on urban and rural 
Latino older populations not living in the United States. 
Therefore, the purpose of this study was to compare the 
perceived sleep quality of older Costa Rican adults residing 
in urban and rural areas.

METHODS

Participants
Participants were 82 Costa Rican older adults between 
the ages of 60 and 84. From the total sample, 52 were 
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from the Greater Metropolitan Area (i.e., Urban) and 30 
resided in the rural areas of the Guanacaste State (i.e., 
Rural). The Greater Metropolitan Area is located in Costa 
Rica’s Central Valley, and State of Guanacaste is located 
about 200 km Northeast of San José (the capital) towards 
the Pacific Coast.

Procedures
Participants were recruited from the University of Cos-
ta Rica’s Institutional Program for the Older Adult, the 
Costa Rican Gerontological Association, the Program for 
Golden Citizens of the Costa Rican Social Security Bureau, 
retired teachers, community folk and cultural groups. The 
recruiting process was carried out directly through the 
groups and institutions by visiting and personally inviting 
any person interested in participating that signed up for 
the research project. The inclusion criteria to participate 
in the study were being able to read, understand and sign 
an informed consent, have between 65 to 85 yr. of age, 
being from a community dwelling living condition, have 
adequate visual and auditory abilities to fill-out the measu-
rement instrument, and have stable doses of medications 
for at least 30 days prior to screening. Volunteers were not 
allowed to participate in the study if they had moderate 
cognitive impairment as determined by the Mini-Mental 
State Examination (MMSE) (17), had current clinically 
significant major psychiatric disorder, and had a history of 
drug or alcohol abuse or dependence. The study protocol 
followed the Helsinki Declaration of ethical principles 
for medical research involving human participants and 
was approved by the Scientific Ethics Committee of the 
University of Costa Rica.

An ad hoc questionnaire was filled that included socio-de-
mographic information (e.g., sex, age, place of residence, 
ethnic group, education level). The quality of sleep was 
measured with the Pittsburgh Sleep Quality Index, PSQI 
(18). The PSQI has proved internal consistency (Cron-
bach’s α=0.83) and is an effective instrument to measure 
the quality and patterns of sleep in adults. It differentiates 
“poor” from “good” sleep quality by measuring seven areas 
(components): subjective sleep quality, sleep latency, sleep 
duration, habitual sleep efficiency, sleep disturbances, use 
of sleeping medications, and daytime dysfunction over the 
last month (18). According to Buysse, Reynolds (18), a 
score ≤5 on PSQI indicates a good sleeper, and scores >5 
bad quality sleep.

Participants completed the questionnaires in one session. 
An additional session was required in the rural zones since 
most of the participants showed a low educational level, 
requiring more clarification related to the questionnaire 
content. Some participants in rural zones could not fill out 
the questionnaires in writing, and instead, they answered 
verbally (research assistants read aloud the questionnaires 
and wrote down their answers).

Statistical analysis
Statistical analyses were performed with the IBM-SPSS Sta-
tistics, version 22 (IBM Corporation, Armonk, New York). 
Descriptive statistics are presented as mean and standard 
deviation (M ± SD). Independent samples t- tests determi-
ned significant mean differences between urban and rural 
older adults on age, MMSE, body height, weight, body mass 
index (BMI = body weight in kg/Body height in m2), number 
of family members and sons living at home. Non-parame-
tric Mann-Whitney U tests were computed to determine 
differences on sleep variables (i.e., subjective sleep quality, 
sleep latency, sleep duration, habitual sleep efficiency, sleep 
disturbances, use of sleep medication, sleep daily dysfunc-
tion, and global PSQI). In addition, the CI95% around the 
mean differences are presented. Finally, a multiple linear 
regression analysis determined whether sociodemographic 
variables predicted sleep quality. The criterion variable were 
sleep perturbation (model 1) and sleep daily dysfunction 
(model 2), and predictor variables were MMSE, age, edu-
cation, number of family members, sons living at home, 
and residence zone (dummy-coded) (19). For all analyses, 
significance level was set a priori at p≤0.05.

RESULTS

Participants were 82 older adults from urban and rural 
Costa Rican regions. Descriptive statistics for sample appear 
in Table 1. The 50 % of urban older adults were married, 
13.5 % were single (never been married), and 36.6 % were 
either widowed, separated or divorced. The 53.3 % of rural 
older adults were married, 6.7 % were single, and 40 % were 
either widowed, separated or divorced. A higher proportion 
of urban older adults were retired (82.7 %) compared to 
rural older adults (73.3 %).
Urban were younger than rural older adults (p=0.013, 
CI95%=-6.1, -0.7, yr.). The cognitive screening (i.e., MMSE) 
showed higher scores in urban than in rural older adults 
(p≤0.001, CI95%=1.5, 3.4 pts.); however, scores were wi-
thin considered normal values (no cognitive impairment 
=24-30 pts.) (17). Urban had similar body height (p=0.261, 
CI95% =-1.7, 6.2 cm), weight (p=0.787, CI95%=-8.2, 6.2 
kg), and BMI (p=0.358, CI95%=-4.2, 1.5 kg/m2), than rural 
older adults. In addition, the number of family members 
was similar between urban and rural older adults (p=0.685, 
CI95%=-0.9, 0.6 members), as well as the number of sons 
living with them (p=0.644, CI95%=-0.3, 0.5 sons). 
Similar mean scores between urban and rural older adults 
were found on subjective sleep quality (p=0.077), sleep 
latency (p=0.863), sleep duration (p=0.316), sleep effi-
ciency (p=0.613), sleep medication (p=0.207), and PSQI 
total score (p=0.270). Sleep perturbation (p=0.009) and 
sleep daily dysfunction (p=0.019) were higher in rural 
than in urban older adults.



REVISTA DE SALUD PÚBLICA · VoLUmEn 24(5), oCTUBRE - 2022

4

Table 1. Descriptive statistics of the urban and rural older adults (n=82)

Variable Urban

All urban
(n = 52) Rural All rural

(n = 30)Male
(n = 11)

Female
(n = 41)

Male
(n = 3)

Female
(n= 27)

Age (yr.) 64.9 ± 1.8 67.4 ± 0.9 66.9 ± 5.7 71.0 ± 3.4 70.2 ± 1.1 70.3 ± 6.2
Height (cm) 169.8 ± 2.0 154.2 ± 1.0 157.2 ± 9.2 166.0 ± 3.7 153.6 ± 1.3 155.0 ± 6.6
Weight (kg) 72.5 ± 4.5 67.4 ± 2.3 68.5 ± 13.7 79.5 ± 8.5 68.1 ± 3.2 69.5 ± 16.9
BMI (kg/m2) 25.1 ± 1.9 28.5 ± 0.9 27.8 ± 5.3 28.6 ± 3.4 29.2 ± 1.3 29.2 ± 2.4
MMSE (0-30 pts) 28.3 ± 1.3 29.3 ± 1.3 29.1 ± 1.4 27.3 ± 1.3 26.5 ± 2.4 26.6 ± 2.4
Education (yrs.) 13.9 ± 3.3 12.0 ± 4.6 12.4 ± 4.4 12.0 ± 5.6 8.2 ± 5.4 8.5 ± 5.4
Family members 3.4 ± 1.8 2.7 ± 1.5 2.9 ± 1.6 1.7 ± 0.6 3.2 ± 1.8 3.0 ± 1.7
Sons living at home 1.0 ± 1.4 0.7 ± 0.9 0.7 ± 1.0 0.0 ± 0.0 0.7 ± 0.8 0.6 ± 0.8
Subjective quality of sleep (0-3) 0.6 ± 0.4 0.9 ± 0.2 0.8 ± 1.1 1.3 ± 0.7 1.3 ± 0.2 1.3 ± 1.7
Sleep latency (0-3) 1.1 ± 0.3 1.3 ± 0.2 1.2 ± 0.9 1.3 ± 0.5 1.3 ± 0.2 1.3 ± 0.9
Sleep duration (0-3) 0.6 ± 0.3 0.8 ± 0.2 0.8 ± 0.9 2.0 ± 0.6 0.6 ± 0.2 0.7 ± 1.2
Sleep efficiency (0-3) 0.6 ± 1.0 1.0 ± 1.2 0.9 ± 1.2 1.3 ± 1.5 0.7 ± 1.2 0.8 ± 1.2
Sleep perturbation (0-3) 0.3 ± 0.5 0.4 ± 0.6 0.4 ± 0.5 ± 0.0 0.7 ± 0.5 0.7 ± 0.5
Sleep medication (0-3) 0.1 ± 0.3 0.4 ± 1.0 0.3 ± 0.9 1.0 ± 1.7 0.6 ± 1.1 0.6 ± 1.1
Sleep daily dysfunction (0-3) 0.5 ± 0.7 0.2 ± 0.5 0.3 ± 0.6 1.0 ± 0.0 0.6 ± 0.8 0.6 ± 0.7
Global PSQI (0-21) 3.6 ± 3.1 5.0 ± 3.9 4.7 ± 3.8 9.0 ± 5.2 5.6 ± 4.4 6.0 ± 4.5

Regression analyses showed that for model 1, education 
was a significant predictor of sleep perturbation (Table 2). 
Participants with less total years of education showed higher 
sleep perturbation (β=-0.266, p=0.049, R2=0.170). For re-
gression model 2, age (β=-0.309, p=0.025) and residency 
region (β=0.346, p = 0.024) were significant predictors 
of sleep daily dysfunction (Table 2). For this model, being 
older and living in an urban region accounted for 19.6 % 
of the variance in sleep daily dysfunction (R2=0.196). 

DISCUSSION

The purpose of the study was to compare Costa Rican ur-
ban and rural older adults on the perceived sleep quality, a 
construct composed of seven factors. The main finding of 
the study was that the perceived quality of sleep as measu-
red by the PSQI was similar between urban and rural older 
adults. From the seven factors comprised in the PSQI, rural 
older adults showed impaired scores in sleep perturbation 
and sleep daily dysfunction. Age, education and residency 
zone were significant predictors of impaired sleep quality.

To describe family dynamics more clearly in the sample 
analyzed, we found that about half of the older adults from 
urban and rural zones interviewed were married; with the 
other half being widowed or single. In addition, in both 
zones the number of family members was similar, as well 
as the number of sons living with them. Li, Yao (15), repor-
ted similar results in rural areas, as 67.4 % were married 
and 74 % lived with a relative. However, in a study with 
Chinese population residing in an urban area, only 9.8 % 
of the older adults lived alone (14).

The cognitive screening on the sample in the present 
study showed normal scores for both groups of older adults; 
however, Faubel, López-GarcÍa (20), reported that people 
older than 60 years sleeping more than 11-h had lower 

cognitive scores than those sleeping ~7-h. Older adults 
scoring low in mental and physical tests reported poor 
subjective sleep quality (15). Other evidence suggests that 
older adults with a relatively poor mental health show 8 % 
higher risk of experiencing disturbed sleep (21).

In this study, the body height, weight and BMI measures 
in older adults from rural and urban zones were similar. 
Li, Yao (15) found in rural zones in China that more than 
half of the older adults had normal weight, and 32 % were 
overweight and obese. In addition, 66 % suffered from chro-
nic diseases, and those with low weight showed higher 
scores in the PSQI, indicating lower sleep quality, lower 
sleep efficiency and shorter duration, greater use of sleep 
medications and greater diurnal dysfunction. However, Luo, 
Zhu (14), did not find a significant difference in sleep quality 
among urban Chinese older adults with low and high BMI. 

The quality of sleep, sleep latency, duration and effi-
ciency of the elderly of this study was similar between 
those residing in urban and rural zones. In urban and rural 
Chinese older adults, more than 40 % showed an increased 
prevalence of poor subjective sleep quality, especially among 
women from urban zones (14,15). The high prevalence of 
sleep disturbances was associated to increasing age (14).

The sleep latency of the elderly in the urban area was 
24.1-min and 12.6 % could not fall asleep before 30-min. 
Women showed worse sleep latency and subjective sleep 
quality than men (14). Meta-analytical evidence (22), shows 
that sleep latency is different between 20 yr. and over 80 yr. 
adults; however, the difference is only of 10-min; therefore, 
investigators have questioned the purported association 
between sleep latency and age, which warrants more re-
search. Another confounding variable that might explain 
some of the findings is the number of diseases reported 
or under reported by participants. For instance, Nakazaki, 
Noda (23) reported an association between poor sleep 
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and chronic diseases, and Potvin, Lorrain (24) reported 
an association between poor sleep quality with cognitive 
status deterioration in older adults. Luo, Zhu (14), studied 
urban older adults and found that 41.2 % of participants 
reported sleeping less than 7-h, 53.9 % reported having a 
high sleep efficiency (above 85 %), and only 17 % reported 
using sleep medications.

In this study, we found that lower education predicted 
sleep disturbance (regression model 1, negative β, Table 
2). A recent study in rural Chinese showed that poor sleep 

quality was predicted by marital status (poorer sleep in 
unmarried), low income and chronic diseases (25). Another 
recent report in older adults form rural Thailand showed 
that being female, having high education level, mild de-
pression and poor family relationships were significant 
predictors of poor sleep quality (26). A previous study on 
urban Chinese older adults also showed and association 
between lower education and lower sleep quality (14). 
However, the association was lost in older adults residing 
in rural zone (15). 

Table 2. Multiple linear regression coefficients on sociodemographic predictors 
 sleep perturbation and sleep daily dysfunction in older adults

Predictors

Unstandardized 
coefficients

Standardized 
coefficients t p=

95% confidence interval 
for β

B Standard 
Error β Lower 

Bound
Upper 
Bound

Model 1
(Constant) 0.980 1.533 0.639 0.525 -2.086 4.046
MMSE 0.010 0.036 0.040 0.266 0.791 -0.063 0.082
Age -0.016 0.011 -0.196 -1.437 0.156 -0.039 0.006
BMI 0.014 0.011 0.162 1.330 0.188 -0.007 0.036
Education -0.028 0.014 -0.266 -2.012 0.049 -0.055 0.000
Region 0.228 0.167 0.208 1.364 0.178 -0.106 0.563
Family members -0.007 0.055 -0.022 -0.132 0.896 -0.118 0.103
Sons living at home -0.031 0.095 -0.051 -0.323 0.748 -0.221 0.160

Model 2
(Constant) 0.617 1.846 0.334 0.739 -3.074 4.308
MMSE 0.045 0.044 0.155 1.044 0.301 -0.042 0.133
Age -0.031 0.014 -0.309 -2.298 0.025 -0.059 -0.004
BMI 0.002 0.013 0.016 0.136 0.893 -0.024 0.027
Education -0.017 0.017 -0.131 -1.004 0.319 -0.050 0.016
Region 0.465 0.202 0.346 2.309 0.024 0.062 0.869
Family members 0.034 0.066 0.082 0.507 0.614 -0.099 0.167
Sons living at home 0.102 0.115 0.140 0.893 0.375 -0.127 0.332

Note: Model 1: dependent variable is sleep perturbation; Model 2: dependent variable is sleep daily dysfunction; MMSE: Mini-Mental State Examination; 
BMI: Body Mass Index.

In the present study, age (negative β) and the residence 
zone (positive β) predicted daily sleep dysfunction (re-
gression model 2, Table 2). For this model, being younger 
and living in an urban region accounted for 19.6 % of the 
variation in daily sleep dysfunction. According to Li, Yao 
(15), in a sample of rural older adults, a regression analysis 
associated poor quality of sleep with chronic disease, age, 
impaired diet (increased rice intake), dysfunction in acti-
vities of daily life, and low scores in physical and mental 
tests. In a study on urban older adults (14), a regression 
analysis showed that age, lower educational level, anxiety, 
and the number of chronic diseases were risk factors of 
poor sleep quality.

In conclusion, it is unreasonable to determine a single 
linear change in variables related to subjective sleep qua-
lity and the aging process. In this study, low education 
levels were related to sleep perturbation regardless of the 
residency zone; however, younger age and living in urban 
zones predicted higher sleep daily dysfunction. The cul-
ture, residence zone, different socio-demographic factors, 
eating habits, and diseases are some factors that partially 
mediate different forms and magnitudes of poor quality of 

sleep associated with aging. It is necessary to determine 
factors affecting different populations to reduce conditions 
influencing poor sleep quality and provide older adults 
with a greater sense of well-being. It might be plausible to 
recommend activities related to positive benefits in sleep 
quality in the older adult population, such as Tai-chi practice 
and other types of physical training (27-32) ♣

Conflict of interest: None.

REFERENCES
1. Kurina LM, McClintock MK, Chen J-H, Waite LJ, Thisted RA, Lauder-

dale DS. Sleep duration and all-cause mortality: a critical review of me-
asurement and associations. Annals of Epidemiology [Internet]. 2013 
[cited 2021 Jul 22]; 23(6):361-70. Available from: 

 https://doi.org/10.1016/j.annepidem.2013.03.015.
2. Buysse DJ. Sleep health: can we define it? Does it matter. Sleep [Inter-

net]. 2014 [cited 2021 Jul 7]; 37(1):9-17. Available from: 
 https://doi.org/10.5665/sleep.3298.
3. Liu T-Z, Xu C, Rota M, Cai H, Zhang C, Shi M-J, et al. Sleep duration 

and risk of all-cause mortality: a flexible, non-linear, meta-regression of 
40 prospective cohort studies. Sleep Medicine Reviews [Internet]. 2017 
[cited 2022 Jul 4]; 32:28-36. Available from: 

 https://doi.org/10.1016/j.smrv.2016.02.005. 



REVISTA DE SALUD PÚBLICA · VoLUmEn 24(5), oCTUBRE - 2022

6

4. Sofi F, Cesari F, Casini A, Macchi C, Abbate R, Gensini GF. Insomnia 
and risk of cardiovascular disease: a meta-analysis. European Journal 
of Preventive Cardiology [Internet]. 2014 [cited 2021 Jul 8]; 21(1):57-
64. Available from: https://doi.org/10.1177/2047487312460020.

5. Wang Q, Xi B, Liu M, Zhang Y, Fu M. Short sleep duration is associa-
ted with hypertension risk among adults: a systematic review and me-
ta-analysis. Hypertension Research [Internet]. 2012 [cited 2021 Jul 8]; 
35(10):1012-1018. Available from: https://doi.org/10.1038/hr.2012.91.

6. Cole HV, Owusu-Dabo E, Iwelunmor J, Newsome V, Meeks K, Agye-
mang C, et al. Sleep duration is associated with increased risk for car-
diovascular outcomes: a pilot study in a sample of community dwelling 
adults in Ghana. Sleep Medicine [Internet]. 2017 [cited 2021 Jul 7]; 
34:118-125. Available from: 

 https://doi.org/10.1016/j.sleep.2017.03.008.
7. Gallicchio L, Kalesan B. Sleep duration and mortality: a systematic re-

view and meta-analysis. Journal of Sleep Research [Internet]. 2009 
[cited 2021 Jul 22]; 18(2):148-158. Available from: 

 https://doi.org/10.1111/j.1365-2869.2008.00732.x.
8. Cappuccio FP, D'Elia L, Strazzullo P, Miller MA. Sleep duration and 

all-cause mortality: a systematic review and meta-analysis of prospec-
tive studies. Sleep [Internet]. 2010 [cited 2022 Jan 4]; 33(5):585-592. 
Available from: https://doi.org/10.1093/sleep/33.5.585.

9. Cai H, Shu X-O, Xiang Y-B, Yang G, Li H, Ji B-T, et al. Sleep duration 
and mortality: a prospective study of 113 138 middle-aged and elderly 
Chinese men and women. Sleep [Internet]. 2015 [cited 2021 Jul 22]; 
38(4):529-536. Available from: https://doi.org/10.5665/sleep.4564.

10. Holliday EG, Magee CA, Kritharides L, Banks E, Attia J. Short sleep du-
ration is associated with risk of future diabetes but not cardiovascular 
disease: a prospective study and meta-analysis. PloS One [Internet]. 
2013 [cited 2022 Jul 4]; 8(11):e82305. Available from: 

 https://doi.org/10.1371/journal.pone.0082305.
11. Bernert RA, Turvey CL, Conwell Y, Joiner TE. Association of poor 

subjective sleep quality with risk for death by suicide during a 10-year 
period: a longitudinal, population-based study of late life. JAMA Psy-
chiatry [Internet]. 2014 [cited 2021 Jul 22]; 71(10):1129-1137. Available 
from: http://dx.doi.org/10.1001/jamapsychiatry.2014.1126.

12. Grandner MA, Martin JL, Patel NP, Jackson NJ, Gehrman PR, Pien G, 
et al. Age and sleep disturbances among American men and women: 
data from the US Behavioral Risk Factor Surveillance System. Sleep 
[Internet]. 2012 [cited 2021 Jul 22]; 35(3):395-406. Available from: 

 https://doi.org/10.5665/sleep.1704.
13. Yaffe K, Falvey CM, Hoang T. Connections between sleep and cogni-

tion in older adults. The Lancet Neurology [Internet]. 2014 [cited 2021 
Jul 7]; 13(10):1017-1028. Available from: 

 https://doi.org/10.1016/S1474-4422(14)70172-3.
14. Luo J, Zhu G, Zhao Q, Guo Q, Meng H, Hong Z, et al. Prevalence and 

risk factors of poor sleep quality among Chinese elderly in an urban 
community: results from the Shanghai aging study. PLoS One [Inter-
net]. 2013 [cited 2021 Jul 22]; 8(11):e81261. Available from: 

 https://doi.org/10.1371/journal.pone.0081261.t001.
15. Li J, Yao Y-s, Dong Q, Dong Y-h, Liu J-j, Yang L-s, et al. Characteri-

zation and factors associated with sleep quality among rural elderly in 
China. Archives of Gerontology and Geriatrics [Internet]. 2013 [cited 
2022 Jul 4]; 56(1):237-243. Available from: 

 https://doi.org/10.1016/j.archger.2012.08.002.
16. Christoph MJ, Grigsby-Toussaint DS, Baingana R, Ntambi JM. Physical 

Activity, Sleep, and BMI Percentile in Rural and Urban Ugandan Youth. 
Annals of Global Health [Internet]. 2017 [cited 2021 Jul 7]; 83(2):311-
319. Available from: https://doi.org/10.1016/j.aogh.2017.04.005.

17. Folstein MF, Folstein SE, McHugh PR. "Mini-mental state". A practical 
method for grading the cognitive state of patients for the clinician. Journal 
of Psychiatric Research [Internet]. 1975 [cited 2021 Jul 7]; 12(3):189-
198. Available from: https://doi.org/10.1016/0022-3956(75)90026-6.

18. Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. The Pi-
ttsburgh sleep quality index: A new instrument for psychiatric practice 
and research. Psychiatry Research [Internet]. 1989 [cited 2021 Jul 7]; 
28(2):193-213. Available from: 

 https://doi.org/10.1016/0165-1781(89)90047-4.
19. Pedhazur EJ, Pedhazur Schmelkin L. Measurement, design and analy-

sis: An integrated approach. New York: Taylor & Francis; 1991.
20. Faubel R, López-GarcÍa E, Guallar-castillÓn P, Graciani A, Banegas 

JR, RodrÍguez-artalejo F. Usual sleep duration and cognitive function in 
older adults in Spain. Journal of Sleep Research [Internet]. 2009 [cited 
2021 Jul 22]; 18(4):427-435. Available from: 

 https://doi.org/10.1111/j.1365-2869.2009.00759.x.
21. Yang CY, Chiou AF. Predictors of sleep quality in community-dwelling 

older adults in Northern Taiwan. JNR [Internet]. 2012 [cited 2021 Nov 
22]; 20(4):249-260. Available from: 

 https://doi.org/10.1097/jnr.0b013e3182736461.
22. Ohayon MM, Carskadon MA, Guilleminault C, Vitiello MV. Meta-analy-

sis of quantitative sleep parameters from childhood to old age in heal-
thy individuals: developing normative sleep values across the human 
lifespan. Sleep [Internet]. 2004 [cited 2022 Jul 4]; 27(7):1255-1274. 
Available from: https://doi.org/10.1093/sleep/27.7.1255.

23. Nakazaki C, Noda A, Koike Y, Yamada S, Murohara T, Ozaki N. Asso-
ciation of insomnia and short sleep duration with atherosclerosis risk 
in the elderly. American Journal of Hypertension [Internet]. 2012 [cited 
2021 Nov 22]; 25(11):1149-1155. Available from: 

 https://doi.org/10.1038/ajh.2012.107.
24. Potvin O, Lorrain D, Forget H, Dube M, Grenier S, Preville M, et al. 

Sleep quality and 1-year incident cognitive impairment in commu-
nity-dwelling older adults. Sleep [Internet]. 2012 [cited 2021 Jul 7]; 
35(4):491-499. Available from: https://doi.org/10.5665/sleep.1732.

25. Dong X, Wang Y, Chen Y, Wang X, Zhu J, Wang N, et al. Poor sleep 
quality and influencing factors among rural adults in Deqing, China. 
Sleep & breathing [Internet]. 2018 [cited 2021 Jul 7]; 22(4):1213–1220. 
Available from: https://doi.org/10.1007/s11325-018-1685-8.

26. Thichumpa W, Howteerakul N, Suwannapong N, Tantrakul V. Sleep 
quality and associated factors among the elderly living in rural Chiang 
Rai, northern Thailand. Epidemiology and Health [Internet]. 2018 [ci-
ted 2022 Jan 4]; 40:e2018018. Available from: https://doi.org/10.4178/
epih.e2018018.

27. Raman G, Zhang Y, Minichiello V, D’Ambrosio C, Wang C. Tai Chi im-
proves sleep quality in healthy adults and patients with chronic condi-
tions: a systematic review and meta-analysis. J Sleep Disord Ther [In-
ternet]. 2013 [cited 2021 Nov 8]; 2(141):2167-0277.1000141. Available 
from: https://doi.org/10.4172/2167-0277.1000141.

28. Yang PY, Ho KH, Chen HC, Chien MY. Exercise training improves 
sleep quality in middle-aged and older adults with sleep problems: a 
systematic review. Journal of physiotherapy. 2012; 58(3):157-63.

29. Chennaoui M, Arnal PJ, Sauvet F, Leger D. Sleep and exercise: a reci-
procal issue? Sleep Med Rev [Internet]. 2015 [cited 2022 Jan 4]; 20:59-
72. Available from: https://doi.org/10.1016/j.smrv.2014.06.008.

30. Bonardi JMT, Lima LG, Campos GO, Bertani RF, Moriguti JC, Ferriolli 
E, et al. Effect of different types of exercise on sleep quality of elderly 
subjects. Sleep Medicine [Internet]. 2016 [cited 2021 Jan 4]; 25:122-
129. Available from: https://doi.org/10.1016/j.sleep.2016.06.025.

31. Erlacher C, Erlacher D, Schredl M. The effects of exercise on self-rated 
sleep among adults with chronic sleep complaints. Journal of Sport 
and Health Science [Internet]. 2015 [cited 2021 Nov 8]; 4(3):289-298. 
Available from: https://doi.org/10.1016/j.jshs.2014.01.001.

32. Morita Y, Sasai-Sakuma T, Inoue Y. Effects of acute morning and eve-
ning exercise on subjective and objective sleep quality in older indivi-
duals with insomnia. Sleep Medicine [Internet]. 2017 [cited 2021 Jul 
22]; 34:200-208. Available from: 

 https://doi.org/10.1016/j.sleep.2017.03.014.


