pii: jc-17-00057

JCSM
Journal of Clinical

http://dx.doi.org/10.5664/jcsm.6696

Sleep Medicine

SCIENTIFIC INVESTIGATIONS

Self-Reported Sleep Quality, Duration, and Health-Related Quality of Life in

Older Chinese: Evidence From a Rural Town in Suzhou, China
Chen-Wei Pan, MD, PhD*'*; Xiaoling Cong, Bsc?*; Hui-Jun Zhou, MD, MSc, PhD?; Jing Li, PhD* Hong-Peng Sun, PhD'; Yong Xu, MSc'; Pei Wang, MSc, PhD®®

'Jiangsu Key Laboratory of Preventive and Translational Medicine for Geriatric Diseases, School of Public Health, Medical College of Soochow University, Suzhou, Jiangsu
Province, China; ?Suzhou Vocational Health College, Suzhou, Jiangsu Province, China; *National Healthcare Group, Singapore, Singapore; *School of Public Health, Kunming
Medical University, Kunming, Yunnan Province, China; *School of Public Health, Fudan University, Shanghai, Shanghai, China; °Saw Swee Hock School of Public Health, National

University of Singapore, Singapore, Singapore; *contributed equally to this work

Study Objectives: To determine the associations of self-reported sleep quality and duration with health-related quality of life (HRQOL) in older Chinese.
Methods: We analyzed community-based cross-sectional data of 5,539 individuals aged 60 years and older in the Weitang Geriatric Disease Study.
Information of sleep quality and duration were self-reported through participants’ responses to predefined questions; HRQOL data were collected by using the
European Quality of Life-5 Dimensions (EQ-5D). We estimated the associations of sleep quality and duration with the EQ-5D index and visual analog scale
(VAS) scores using linear regression models. The associations between sleep quality and duration and EQ-5D-detected health problems were modeled

using logistic regression.

Results: In multiple linear models adjusting sociodemographic factors, health conditions, and lifestyle habits, both EQ-5D index and VAS scores declined
with deterioration of sleep quality. The coefficients for poor and intermediate sleep quality were =0.053 (95% confidence interval [CI]:-0.065, -0.042) and
-0.022 (95% CI: -0.030, -0.013), respectively, in relation to EQ-5D index score. They were -5.2 (95% CI: -6.7, -2.4) and - 3.8 (95% CI: -4.9, -2.7) in
modeling the EQ-5D VAS score. HRQOL declined as sleep duration decreased below 7.01 hours or exceeded 8.01 hours, though most of the associations
did not reach statistical significance. In multiple logistic models, poor sleep quality was associated with problems of mobility, pain/discomfort, and anxiety/

depression; short sleep duration was associated with mobility problems.

Conclusions: Poor sleep quality and extreme sleep durations appeared to be negatively associated with HRQOL in older Chinese adults.
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INTRODUCTION

Sleep disturbances such as insomnia, sleep apnea, and rest-
less legs syndrome are increasingly common health issues
when people grow old."** Extensive evidence has shown that
sleep disturbance is an independent risk factor of increased
overall mortality,” increased psychiatric and medical mor-
bidity,*” decreased physical and cognitive function,® and
decreased health-related quality of life (HRQOL)'*!'" among
older adults.

Sleep disturbances generally manifest declined sleep qual-
ity and abnormal sleep duration. Sleep quality and duration
are interlinked concepts'? and can be assessed objectively or
subjectively. Empirical evidence has shown that subjective as-
sessment of sleep is more sensitive to difference in sleep pat-
terns" and had stronger correlation with clinical conditions"
(eg, depression) than objective measurements such as polysom-
nography and actigraphy.'

It has been well documented that self-reported poor sleep
quality or extreme sleep durations (either too short or too long)
are related to a wide spectrum of health outcomes of older
people, including cognitive impairment, depressive symptoms,
physical functioning, mobility disorder, pain, and vitality."*!¢2

BRIEF SUMMARY

Current Knowledge/Study Rationale: To date, only two studies
have assessed the sleep-HRQOL relationships in an older
population. More investigations are needed to understand the nature
of this association. The current study is aimed to explore the cross-
sectional associations of sleep quality and duration with HRQOL in
older Chinese based on data from a large community-based survey.
Study Impact: We found that self-reported poor sleep quality and
extreme sleep durations were associated with worse HRQOL among
older community-dwelling Chinese. Given the ever-growing aging
population in China, sleep quality/duration thus should be taken into
consideration as important factors when inquiring about HRQOL of
older Chinese.

As a result, the multidimensional health outcome measure
HRQOL was clinically required and has been adopted to ho-
listically assess the sleep-health relationships in the popula-
tion.?"?? One study in Spain found that extreme sleep durations
were an indicator of worse HRQOL in a representative cohort
of 3,834 older adults.?! Another Hong Kong (HK) study of 310
older community-dwelling adults showed that poor sleep qual-
ity and short sleep duration were negatively associated with
HRQOL.2
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Although the two studies have contributed to the under-
standing of the sleep-health relationship in older adults, there
are some issues that have not been fully addressed by these
two studies. The Spanish study did not measure sleep quality, a
known significant factor without which the effect of sleep dura-
tion on HRQOL could be overestimated or even biased; the HK
sample seemed to have an overpresentation of women (84.4%).
Additionally, arbitrary dichotomization of sleep duration in
this study may pose a weakness to evaluate its association with
HRQOL. In mainland China, a nationwide prospective cohort
study of adults aged 65 years and older provided similar results
by showing that poor sleep quality and extreme sleep durations
were associated with increased risk of death and decreased
odds of being in a healthy state.”® However, researchers used
the cumulative health deficit index, which is not a measure of
HRQOL and thus did not reflect individuals’ perceptions on
their overall health status and specific health domains. Hence,
we design this study aiming to investigate the associations of
self-reported sleep quality and duration with HRQOL in older
Chinese from a large, community-based cross-sectional survey.

METHODS

Study Population

The Weitang Geriatric Diseases Study is a community-based
survey conducted in Weitang town, a rural area of Suzhou,
which is a metropolis located in East China. The survey aimed
to estimate the patterns, risk factors, and burden of prevalent
health conditions of community-dwelling people aged 60 years
or older. The study invited 6,030 residents aged 60 years or
older who were initially detected according to official records.
Before the study recruitment, each family received an invita-
tion letter explaining the nature of the study. After applying
the following exclusion criteria—(1) younger than 60 years;
(2) moved away from the residing address; (3) residence in
Weitang shorter than 6 months; and (4) death—a total of 5,613
people were considered eligible. Subsequently 2,872 women
and 2,683 men were interviewed face-to-face by trained inter-
viewers from August 2014 to February 2015.

The Weitang Geriatric Diseases Study was conducted in
conformity with the tenets of the Helsinki Declaration and ap-
proved by the Institutional Review Board of Soochow Univer-
sity. All participants gave informed consent in writing at the
recruitment.

Sleep Variables

Several questions were designed to assess participants’ sleep
status. First, participants were asked to rate their sleep qual-
ity by three severity categories (good, intermediate, and poor).
Accordingly, a categorical variable was created to represent
different sleep quality (good versus intermediate versus poor).
Second, sleep duration at night was inquired with the question:
“What time do you usually go to sleep at night and wake up in
the morning?” Third, daytime napping was queried through
the question: “Do you habitually take a nap? If yes, for how
many hours and minutes?” The sum of sleep time at night and
during napping gave the measure of 24-hour sleep duration.
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Sleep duration was categorized into 6 levels: <6, 6.01-7, 7.01—
8, 8.01-9, 9.01-10, and > 10 hours with the category 7.01-8 be-
ing defined as the reference group for comparison. Participants
who slept too short (< 3 hours, n = 8) or too long (> 15 hours,
n = 8) were excluded.

Health-Related Quality of Life Measure

The European Quality of Life-5 Dimensions questionnaire
(EQ-5D),** one of the most widely used generic health status in-
struments,” was used to assess respondents’ HRQOL. EQ-5D
consists of two parts. The first part is a health state classifica-
tion system defining health status in five dimensions: mobility,
self-care, usual activities, pain/discomfort, and anxiety/depres-
sion. The respondent is required to choose one of three alter-
natives (ie, “no problem” [level 1], “some problem” [level 2],
and “extreme problems” [level 3]) for the five dimensions each
that best describes his/her health status on the day of interview.
Responses to the dimensions collectively form a multiattribute
health state that can be assigned a utility score (ie, EQ-5D index
score) to indicate the value of the health state to Chinese gen-
eral population.”® The index score ranges from —0.149 (worst
health state) to 1.0 (full health), with a higher score indicating
higher utility or better HRQOL.* The second part is a visual
analog scale (VAS), which is a vertical 0 to 100 point rating
scale, for respondents to rate their overall health. The best and
worst health states carry a score of 100 and 0, respectively. The
EQ-5D has showed satisfactory validity and reliability in both
general and patient populations in mainland China.””*

Assessment of Covariates

Height without shoes was measured in centimeters using a
wall-mounted measurement tape while weight after remov-
ing heavy clothing was measured in kilograms using a digital
scale. Systolic and diastolic blood pressure and pulse rate were
recorded using the automated blood pressure monitor (Dina-
map model Pro Series DP110X-RW, 100V2; GE Medical Sys-
tems Information Technologies, Inc., Milwaukee, Wisconsin,
United States).

The survey collected information about respondents’ so-
ciodemographic characteristics (ie, age, sex, education level,
working status, marriage status, dwelling space, and monthly
income), lifestyle habits (ie, smoking, alcohol use, dietary, tea
consumption, outdoor activities), and health conditions.

A total of eight health conditions were included in the
analysis (ie, obesity, hypertension, hyperlipidemia, diabetes,
history of heart disease, history of stroke, cataracts, and cogni-
tive impairment). We defined obesity as body mass index of 30
kg/m? or higher, hypertension as either systolic/diastolic blood
pressure > 140/90 mmHg or use of antihypertensive medica-
tions, hyperlipidemia as either a total cholesterol level > 6.2
mmol/L or use of lipid-lowering drugs, diabetes as either fast-
ing blood-glucose > 7.0 mmol/L or use of diabetic medications,
and medical history of heart disease and stroke as self-reported
physician diagnosis. Cognitive function was assessed by the
Abbreviated Mental Test, which is defined as a score of 6
or less according to the clinical recommended value.*' Age-
related cataract was graded clinically according to the Lens
Opacities Classification System I11.*
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Statistical Analysis

The characteristics of participants were summarized in per-
centage for categorical variables and mean + standard devia-
tion for numerical variables. The differences in characteristics
according to sleep quality and duration were analyzed using
the chi-square test for categorical variables and the analysis of
variance for continuous variables.

To assess the associations between perceived sleep qual-
ity and HRQOL, a series of multiple linear regression models
were fitted for the EQ-5D scores (both index and VAS scores)
controlling for measured covariates. Three types of models
with increasing number of variables were constructed. The
first model (model 1) adjusted for sociodemographic charac-
teristics only: age, sex, education level (no formal education
versus formal education), living with a spouse (with versus
without), working status (working versus retired), dwell-
ing space (< 60 m? versus 61-120 m? versus > 120 m?), and
monthly income (< 1000 Chinese Yuan [CNY] versus 1001—
3000 CNY versus > 3000 CNY). The second model (model 2)
further adjusted for lifestyle parameters: smoking (never ver-
sus former versus current), alcohol consumption (never versus
former versus current), dietary (normal versus vegetarian), ha-
bitual tea consumption (nonhabitual versus habitual) and out-
door activities (with versus without). The third model (model
3) included all covariates in model 2 plus health conditions
(presence versus absence): obesity, hypertension, hyperlipid-
emia, diabetes, cataract, history of heart disease, and history
of stroke. Because the EQ-5D index and VAS scores followed
skewed distributions, the coefficients were estimated using
statistical procedures for robust standard error. Likewise,
the relationships of sleep duration with EQ-5D scores were
analyzed by repeating multiple linear models as previously
described.

Multiple logistic regression was used to model the associa-
tions of sleep quality and duration with self-reported EQ-5D
health problems. In the analysis, a binary variable (with prob-
lems or without problems) was created to indicate the existence
of any health problem in each EQ-5D dimension, and was ana-
lyzed as dependent variable in separate logistic models. All
covariates in model 3 were included in the logistic models.

As relationships of sleep duration and quality with HRQOL
may be systematically different between males and females,*!
we tested the modifying effect of sex on these associations. An
F test of variance was adopted to compare model 3 with inter-
action terms (sex x sleep quality or duration) with the same
model without such terms.

All analyses were performed using SAS (version 9.3, 2011,
SAS Inc., Cary, North Carolina, United States) at a signifi-
cance level of .05.

RESULTS

Overall, the participants reported good HRQOL with a mean
EQ-5D index score of 0.954 + 0.081 and a mean VAS score of
79.2 £ 11.8. Also, most participants rated their sleep quality
as good (77.3%). The average sleep duration per 24 hours and
per night were 8.98 + 1.53 and 8.74 + 1.47 hours, respectively;

23.1% of participants had napping habits with a mean napping
time of 1.06 hours.

The mean EQ-5D index and VAS scores for older adults
who rated themselves as having good sleep quality were higher
than those with poor or intermediate sleep quality, and the dif-
ferences were statistically significant (Table 1). With regard to
sleep duration, people who slept 7 to 8 hours per 24-hour period
achieved higher EQ-5D scores than those with either shorter
(<7 hours) or longer (> 8 hours) sleep duration (Figure 1). The
comparison between categories 7.01-8 hours and > 10 hours
reached statistical significance (Table 1).

Characteristics of the sample are presented according to
sleep quality and duration in Table 1. The percentage of fe-
male sex, retirement, low socioeconomic status (eg, smaller
dwelling space), the prevalence of history of heart disease and
stroke, and cognitive dysfunction were significantly higher
among those with poor sleep quality. Conversely, an older
adult with good or intermediate sleep quality was more likely
to have higher body mass index, tea consumption habits, ever
have smoked, and current drinking habits. For sleep duration,
older adults who had 7.01-8 hours of sleep duration per 24-
hour period were less likely to have chronic conditions and
drinking habits, compared with those who had extreme sleep
durations.

The associations between sleep quality, duration, and
HRQOL after controlling for covariates are displayed in
Table 2. In general, both EQ-5D index and VAS scores de-
clined when sleep quality worsened from good to poor, though
the decline of HRQOL slightly attenuated when more covari-
ates were adjusted. According to the full model of the EQ-5D
index score encompassing all covariates (model 3), the coef-
ficients for poor and intermediate sleep quality were —0.053
(95% confidence interval [CI]: —0.065, —0.042) and —0.022
(95% CI: —0.030, —0.013), respectively, when compared to the
reference category of good sleep quality. Similarly, the cor-
responding coefficients were —5.2 (95% CI: —6.7, —2.4), —3.8
(95% CI: —4.9, —=2.7) for the EQ-5D VAS score according to
the full model. There seemed to be a curvilinear association
between sleep duration and HRQOL outcomes. Namely, the
coefficients of strata for sleep duration grew negatively when
sleep duration declined or increased from the 7.01- to 8-hour
category. Although most coefficients did not reach statistical
significance, the reduction in VAS score for sleeping more than
10 hours was statistically significant.

The relationships between sleep quality, duration, and the
risk of experiencing EQ-5D problems in mobility, pain/dis-
comfort, and anxiety/depression are shown in Table 3. Prob-
lems with self-care and performing usual activities were not
analyzed because of their low occurrence (0.54% for self-care
and 0.83% for usual activities). Poor sleep quality was sig-
nificantly associated with self-reported problems in the three
dimensions, whereas intermediate sleep quality was related
to problems in anxiety/depression. Sleep duration was not
significantly associated with self-reported problems in pain/
discomfort anxiety/depression in multiple logistic models. But
sleeping shorter than 7 hours was found to be associated with
problems with mobility (ie, the shorter the sleep duration, the
higher risk of mobility problems).

Journal of Clinical Sleep Medicine, Vol. 13, No. 8, 2017



CW Pan, X Cong, HJ Zhou, et al. Sleep Quality, Duration and Health-Related Quality of Life

Table 1—Characteristics of study participants according to sleep quality and duration.

Sleep Duration Per 24-Hour Period (hours)

Sleep Quality
Poor Intermediate  Good*
Characteristics (n=537) (n=725) (n=4,294) PValue
Age, years, mean (SD) 69.0 67.7 68.0 .001
(7.2) (6.7) (6.6)
Female, % 65.9 65.1 476 <.001
No formal education, % 54.2 50.6 47.8 011
Living with a spouse, % 74.7 83.5 83.6 <.001
Retired, % 74.6 7341 64.5 <.001
Dwell space, %
<60 m? 19.3 13.0 144 014
61-120 m? 249 26.3 244
>120 m? 55.8 60.7 61.2
Monthly income, %
<1000 CNY 65.0 60.0 571 .002
1001-3000 CNY 30.7 33.9 35.2
> 3000 CNY 43 6.2 7.7
BMI, mean (SD) 229 23.2 234 .036
(3.6) (3.6) (3.2)
Hypertension, % 74.3 74.5 75.0 .926
Hyperlipidemia, % 76 47 6.4 .086
Diabetes, % 132 10.5 1.9 324
Cataract, % 58.0 57.5 54.8 199
History of heart disease, % 129 9.9 7.2 <.001
History of stroke, % 35 21 1.6 .008
Cognitive dysfunction, % 30.2 26.1 20.6 <.001
Current or former smoker, % 46.2 50.8 53.2 <.001
Current alcohol drinker, % 12.3 15.9 251 <.001
Tea drinking habits, % 242 251 37.8 <.001
Without outdoor activities, % 58.0 59.9 57.0 332
Daytime napping, % 22.9 26.9 225 .036
EQ-5D score, mean (SD) 0.898 0.936 0.964 <.001
(0.119) (0.095) (0.068)
VAS score, mean (SD) 73.9 76.1 80.4 <.001
(13.6) (12.1) (11.2)
EQ-5D problems
Mobility, % 6.2 3.0 1.9 <.001
Self-care, % 2.8 11 0.2 <.001
Usual activities, % 3.2 1.2 05 <.001
Pain/discomfort, % 51.3 35.0 22.3 <.001
Anxiety/depression, % 13.8 9.1 26 <.001

<6 601-7  7.01-8*  8.01-9  9.01-10 >10
(n=158)  (n=438) (n=1,316) (n=1617) (N=1081) (n=929) P Value
65.7 65.6 65.9 67.0 69.2 746 <001
(5.4) 4.8) (5.2) (5.7) (6.8) (.7
374 52.1 50.7 504 514 57.7 <001
386 438 445 46.1 50.2 62.0 <001
843 847 86.6 855 820 7.8 <001
46.4 532 575 636 730 87.4 <001
13.3 86 12 134 15.1 242 <001
29 24.4 27 235 275 253
63.9 67.0 65.1 63.1 575 50.5
404 426 487 538 66.4 80.6 <001
500 474 429 376 277 172
96 10.1 84 8.7 59 2.2
24.1 236 234 233 233 229 002
(3.5) (2.9) @3.1) (3.2) (3.4) @7
615 703 705 752 793 79.7 <001
7.8 59 57 6.3 58 78 359
10.2 10.7 9.7 15 13.9 13.8 013
5238 553 522 540 543 64.5 <001
78 8.7 54 7.2 94 1.9 <001
12 16 14 09 23 44 <001
15 16.7 16.1 184 24.6 39.4 <001
572 563 548 542 519 43.0 <001
271 28 247 236 23 276 002
4756 34.1 364 3556 354 28.6 <.001
64.2 62.8 589 583 552 532 002
10.8 8.0 124 23 319 38.7 <.001
0.952 0.956 0.960 0.958 0.954 0938  <.001
(0.076)  (0.080)  (0.070)  (0.073)  (0078)  (0.104)
803 81.0 813 80.2 782 746 <001
(12.7) (11.0) (10.5) (11.3) (11.8) (13.0)
06 21 1.0 18 28 59 <001
0.0 05 0.1 03 04 18 <001
0.0 05 02 06 05 27 <001
276 24.1 245 252 279 322 001
49 6.4 37 44 39 58 077

* = reference level. Age, BMI, EQ-5D scores and VAS scores were compared in analysis of variance tests. Other patient characteristics and EQ-5D
outcomes were compared in chi-square tests. P values indicated overall significance of each comparison. A post hoc Dunnett test was used to adjust type 1
error rate at an overall significance level of .05 at analysis of variance or chi-square. Bold indicates values that are significantly different from the reference
level. BMI = body mass index, CNY = Chinese Yuan, EQ-5D = European Quality of Life-5 Dimensions, SD = standard deviation, VAS = visual analog scale.

There was no significant sex difference in associations of
sleep quality and duration with HRQOL according to the F
test of variance. The interaction terms were not significant in
the models yet (P > .05 for both). The coefficients estimated by
model 3 for women and men were also similar (see Appendix |
in the supplemental material).

DISCUSSION

In a sample of Chinese older adults dwelling in communi-
ties, we found strong associations between sleep quality and
HRQOL. People who perceived themselves with poor sleep
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quality were associated with worse HRQOL. The associa-
tions between sleep duration and HRQOL were also indicated,
though not as significant as those for sleep quality. To the
best of our knowledge, this was the first study assessing the
sleep-HRQOL association in older adults in mainland China.
Our study simultaneously examined five EQ-5D dimensions
whereas other similar epidemiological studies mostly assessed
one health dimension at a time. Additionally, the EQ-5D index
score estimated can be used to calculate quality-adjusted life-
years in economic evaluations on the effect of sleep problems
on population health. Hence, our study not only conformed to
prior findings, but also expanded the knowledge of the sleep-
health relationship.
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Figure 1—Mean European Quality of Life-5 Dimensions index and visual analog scale scores and their standard deviations

according to sleep quality and duration.
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Sleep quality was classified into 3 levels: good sleep quality, intermediate sleep quality, and poor sleep quality. 24-hour sleep duration (including napping)
was categorized into 6 levels: < 6, 6.01-7, 7.01-8, 8.01-9, 9.01-10, and > 10 hours. * = the level of variable is significantly different from the reference
level, which was good sleep quality or sleep duration between 7.01-8 hours. EQ-5D = European Quality of Life-5 Dimensions, VAS = visual analogue scale.

Table 2—Association between sleep quality, duration and the European Quality of Life-5 Dimensions index and visual analog
scale scores (linear regression analysis).

Model 1 Model 2 Model 3
Index Score VAS Score Index Score VAS Score Index Score VAS Score

Sleep Quality

Poor -0.057 (-0.069, -0.045) -5.7 (-7.3,-4.2) -0.054 (-0.065, -0.042) -5.2(-6.7,-3.7) -0.053 (-0.065, -0.042) -5.2(-6.7,-3.7)

Intermediate -0.023 (-0.032, -0.015) -4.0 (-5.2, -2.9) -0.022 (-0.031, -0.014) -3.9 (-5.0,-2.8) -0.022 (-0.030, -0.013) -3.8 (-4.9, -2.7)

Good Ref. Ref. Ref. Ref. Ref. Ref.
Sleep Duration Per 24-Hour Period (hours)

<6 -0.013(-0.028,0.002)  -0.9(-3.3,1.5) -0.010 (-0.025, 0.005)  -0.5(-2.8, 1.9) -0.010 (-0.025, 0.004)  -0.4 (-2.7,2.0)

6.01-7 -0.005 (-0.015,0.005)  -0.9 (-2.4,0.5) -0.003 (-0.013,0.007)  -0.6 (-2.0, 0.8) -0.002 (-0.012,0.008)  -0.5(-1.9,0.9)

7.01-8 Ref. Ref. Ref. Ref. Ref. Ref.

8.01-9 -0.002 (-0.008, 0.004)  -0.7 (-1.7,0.2) -0.002 (-0.009, 0.004)  -0.7 (-1.6, 0.3) -0.002 (-0.008, 0.004)  -0.6(-1.5,04)

9.01-10 -0.004 (-0.012,0.003)  -2.0(-3.2,-0.9) -0.003 (-0.011,0.004)  -1.6 (-2.8, -0.5) -0.003 (-0.011,0.004)  -1.6(-2.7,-0.4)

>10 -0.012 (-0.022, -0.002) -3.8 (~5.2, -2.4) -0.009 (-0.018,0.001)  =3.1 (-4.5,-1.7) -0.009 (-0.018,0.001)  =3.1 (-4.5,-1.7)

Model 1 is adjusted for age, sex, education level, marital status, employment status, dwelling space, and monthly income. Model 2 is adjusted for the
covariates in model 1 plus lifestyle habits: smoking, alcohol consumption, dietary, outdoor activities, and sleep quality. Model 3 is adjusted for the covariates
in model 2 plus health conditions: obesity, hypertension, hyperlipidemia, diabetes, cataract, history of heart disease, history of stroke, and cognitive

impairment. Bold indicates P < .05. Cl =

confidence interval, EQ-5D = European Quality of Life-5 Dimensions, VAS = visual analog scale.

In our study, most participants rated their HRQOL favor-
ably. This is consistent with previous studies in mainland
China.””** Two facts may account for this finding. First, the
survey participants lived a normal life at home, which implies
better HRQOL than those who live in medical institutions
for professional care. Second, the EQ-5D is constrained by

significant ceiling effects in measuring HRQOL in the general
population.?™®

We also found a high prevalence of good sleep quality in
our sample, which is supported by prior studies in mainland
China.?** This can be explained by reports suggesting that
most generally healthy older adults experience satisfactory
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Table 3—Odds ratios (95% confidence interval) of sleep quality and duration in predicting European Quality of Life-5

Dimensions health problems.

Mobility
Sleep Quality*
Poor 217 (1.15, 4.10)

Intermediate 1.81(0.99, 3.33)
Good 1.0
Sleep Duration Per 24-Hour Period (hours)*

<6 4.09 (1.58, 10.57)
6.01-7 2.89 (1.06, 7.88)
7.01-8 1.0

8.01-9 1.28 (0.55, 2.96)
9.01-10 1.54 (0.67, 3.57)
>10 1.59 (0.65, 3.42)

Pain / Discomfort Anxiety / Depression
2.73 (2.00, 3.73) 3.84 (2.28, 6.45)
1.23(0.93, 1.61) 2.54 (1.51, 4.27)
1.0 1.0

1.49 (0.94, 2.36) 1.49 (0.55, 4.06)
0.88 (0.63, 1.20) 155 (0.81, 2.95)
1.0 1.0

1.03 (0.83, 1.28) 1.22 (0.75, 2.00)
1.15(0.90, 1.46) 1.05 (0.59, 1.87)
1.18(0.90, 1.53) 1.26 (0.71, 2.25)

* = multiple logistic regression adjusted for sociodemographic characteristics age, gender, education level, marriage status, working, dwelling space,
monthly income; health conditions obesity, hypertension, hyperlipidemia, diabetes, cataract, history of heart disease, history of stroke, cognitive impairment;
and lifestyle habits smoking, alcohol consumption, dietary, outdoor activities. Bold indicates P < .05.

sleep quality.** The contrasting finding has been reported by
the HK study, which found a prevalence of only 22% good
sleep quality. This was partially due to the oversampling of
women who appear more likely to report experiences of sleep
disturbances compared to men. Indeed, even in our study,
women accounted for a bigger proportion (65.9%) of partici-
pants who reported poor sleep quality. The average duration of
sleep in our study was longer than that reported previously in
mainland China,?® HK,?> and Taiwan.* This discrepancy may
be attributed to lifestyle of rural population who tend to sleep
longer than urban residents.?

The associations between sleep quality, duration and
HRQOL discovered in our study are consistent with previous
findings. First, sleep deprivation (ie, poor quality or short dura-
tion) has been found to be negatively associated with HRQOL
in HK?? and the Spain.?! Second, health problems in HRQOL
dimensions such as physical functioning,''®!” mental health,'*"?
and pain'®* are correlated with extreme sleep duration and
poor sleep quality, which may also have negative effect on self-
rated health.* Third, sleep problems (eg, insomnia)'®¥’ or sleep
complaints® that normally accompany sleep disturbances are
reported to have a negative relationship with HRQOL. Our find-
ings that sleep quality has stronger association with HRQOL
than sleep duration also align with the existing evidence.'>*

The mechanisms for negative effects of extreme sleep dura-
tions and poor sleep quality on HRQOL have been explored.
First, fatigue resulting from poor sleep quality or long sleep
duration® is able to influence people’s subjective well-being
and HRQOL. Second, sleep restriction leads to a series of ad-
verse neurobehavioral consequences and physiological changes
such as lapses of attention, depressive mood, reduced glucose
tolerance, and activation of the sympathetic nervous system.*’
These sleep-induced changes may manifest as reduced daily
function, which is reflected by HRQOL measure. With that
said, it should be borne in mind that our findings based on
cross-sectional data were limited to confirm a cause-effect
relationship between sleep disturbance and HRQOL. Indeed,
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evidence has suggested a reciprocal relationship between sleep
and health,* and even an inverse cause-effect relationship of
sleep to HRQOL.*

However, our findings were slightly different from those of
the Spanish study. First, our study found that extremely long
sleep duration was significantly correlated with lower EQ-
VAS score measuring overall health, not just the dimension of
physical role as reported by the Spanish study. The inconsis-
tency may be linked to differences in sleep patterns between
Western and Asian populations,*** and reasons for either short
or long sleep duration. Because both studies did not collect
relevant information, future studies are warranted to address
this issue. Second, our study did not find the modifying effect
of sex on associations between sleep and HRQOL as did the
Spanish study. The inconsistency may be partially attributed
to HRQOL instruments chosen. The Spanish study adopted a
comprehensive HRQOL instrument, Medical Outcomes Study
36-Item Short Form (SF-36), comprising 36 questions.* The
utility score*® generated from SF-36 scores was found to be
more discriminative than the EQ-5D.#”*® Nevertheless, there
was no evidence showing that the SF-36 derived utility score
was better than the EQ-5D in measuring HRQOL.

It should be noted that sleep quality of our sample was
assessed with a single question rather than the validated in-
strument Pittsburgh Sleep Quality Index (PSQI) in other stud-
ies."*172922 This was determined by the education level of study
participants of whom nearly half did not receive formal educa-
tion. A pilot study with a small sample showed that our partici-
pants had difficulties in understanding or completing PSQI in a
face-to-face interview setting. So we were concerned with the
testability of PSQI and decided to use simple questions consid-
ering trade-off between validity and academic authority. Actu-
ally, self-reported sleep quality is acceptable and has been used
in peer studies.'®'®**3? Nevertheless, future studies using the
PSQI are still warranted.

It should also be noted that the prevalence of health condi-
tions was normally higher for poorer sleep quality and extreme
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sleep durations (Table 1). Hence, we conducted separate mul-
tiple logistic regression analyses and found that both sleep
quality and duration were significant predictors for several
conditions (Appendix 2 in the supplemental material). Future
comprehensive analyses and studies are warranted to further
explore the detected associations.

The study had several limitations. First, because of the
nature of cross-sectional design, our study was unable to es-
tablish a causal relationship between perceived sleep quality,
duration, and HRQOL. Future studies adopting a longitudinal
design are warranted. Second, the information on sleep quality
and duration was collected in a self-reported approach, which
may be overestimated as evidence has shown." Third, we only
examined basic sleep patterns. Detailed questions inquiring
about a variety of common sleep problems in older adults, the
reasons for poor sleep quality and extreme sleep durations, and
the use of sleep medication, which could influence HRQOL
differently, would be informative. Fourth, results from our spe-
cific sample of Weitang town residents may not be generaliz-
able to a larger population base of older Chinese adults, such as
those living in a city or medical institutions.

In conclusion, self-perceived poor sleep quality and ex-
treme sleep durations are associated with worse HRQOL in
older Chinese adults. As China faces challenges from its ever-
growing aging population, it has become an important goal to
maintain favorable HRQOL or relieve HRQOL deterioration of
older adults for policy makers in health care. Therefore, sleep
quality/duration naturally should be viewed as important is-
sues to address in China. However, our findings should be in-
terpreted with caution because of the lack of follow-up and the
minimalistic manner in which sleep patterns were assesssed.

ABBREVIATIONS

EQ-5D, European Quality of Life-5 Dimensions
HRQOL, health-related quality of life

HK, Hong Kong

PSQI, Pittsburgh Sleep Quality Index

SD, standard deviation

VAS, visual analog scale
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