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Abstract

Background Sleep quality has been widely studied among

western countries. However, there is limited population-

based evidence on insomnia in Chinese adult populations,

especially in middle-aged and older adults. The aims of

present study are to (1) examine the prevalence of poor

sleep among Chinese middle-age and older adults, (2)

compare the Pittsburgh Sleep Quality Index (PSQI) seven

domain scores across different physical health statuses, (3)

explore factors associated with insomnia.

Methods A cross-sectional survey was conducted using a

multi-instrument questionnaire. In total, 1563 residents

aged 45 or older in the community were interviewed. The

Chinese version of the PSQI was used to assess sleep

quality while poor sleep was defined as a total PSQI

score[5. Socio-demographic, lifestyle and physical health

data were also collected.

Results The prevalence of poor sleep among adults aged

over 45 years was 20.67 %. Clusters logistic regression

analysis identified that migrant workers, single marital

status, lower education level, no physical exercise, illness

within 2 weeks, and a higher total number of chronic dis-

eases contribute to increased risk of poor sleep (P\ 0.05).

Among three clusters, physical health has the biggest

independent contribution on sleep quality.

Conclusions Our results indicated that poor sleep was

common in middle-aged and older adults. It was associated

with identity of migrant worker, education level, exercise,

illness within 2 weeks and number of chronic disease.

Being ill within 2 weeks and having more chronic diseases

were the major physical health-related factors contributing

to poor sleep in the middle-aged and older people. Physical

health may be a major determinant in sleep quality.

Keywords Sleep quality � Middle-aged and older adults �
PSQI � Cross-sectional study
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Abbreviations

BMI Body mass index

LR Local residents

MW Migrant workers

SS Senior middle school or higher

JS Junior middle school

ES Elementary school or lower

I2W Illness within 2 weeks

TC Total number of chronic diseases

OR Odds ratio

CI Confidence interval

Background

Sleep problems are common among general population. A

number of epidemiological studies have reported preva-

lence of insomnia symptoms ranging from 10 to 48 %

around the world [1, 2]. Nevertheless, population-based

data on insomnia in Chinese adult populations are limited,

especially for middle-aged and older adults. A cross-sec-

tional study (n = 5001) among Hong Kong general popu-

lation aged 18 years and above revealed a high prevalence

of 39.4 % of insomnia over a one-month period by using

the Pittsburgh Sleep Quality Index (PSQI) [3]. Using

structured questions, another population-based study

(n = 9851) reported an overall prevalence of insomnia

among Hong Kong Chinese at 11.9 % [4]. The different

prevalence among Hong Kong general population may

result from the different survey time and measurement of

insomnia. In a study of 2416 older adults (aged C 60) in

mid-east China, 49.7 % of the participants reported poor

sleep quality [5]. A recent study of 3289 middle-aged and

older adults in Beijing and Shanghai, however, reported a

low level of sleep quality among these two populations [6].

Sleep quality is reported to be associated with many

factors, such as age, gender, physical disease, psychiatric

disorder and shift work [7, 8]. Among them, age and

gender are the most widely accepted ones. With regard to

age, almost all epidemiological studies reported an

increased prevalence of insomnia symptoms related to

aging, almost 50 % in older adults (65 years and above)

[2, 3, 9–13]. Many studies found that the prevalence of

insomnia is consistently low in younger age, but increases

in older age [2, 3, 10]. In addition, the related factors with

sleep quality among younger and older adults were dif-

ferent [6, 14–16]. As to gender, the well-confirmed con-

clusion was that female was more likely to experience poor

sleep than male [1, 4–6, 17].

In addition to the well-acknowledged factor, some

studies also reported other risk factors of insomnia, such as

lower education level, lower socioeconomic status, smok-

ing, drinking and lack of exercise. It has been noted that

sleep problems were more prevalent in individuals with

lower education level, lower socioeconomic status and less

social support [18, 19]. Also, sleep duration decreased

when the number of cigarette smoked per day increased,

indicating a consistent, dose–response relationship between

smoking and sleep [20]. In addition, the association

between sleep problems and alcohol consumption seems to

follow a J-shaped curve, which indicated that the individ-

uals who abstain from alcohol tend to be sleepless com-

pared with those who drink moderate amounts of alcohol

[20]. In terms of the factor of physical exercise, Yang’s

meta-analysis showed that the sleep duration was not

prolonged after exercise, but the quality of sleep was sig-

nificantly improved [21].

The risk factors of insomnia in middle-aged and older

adults are not yet well defined. Many researchers found that

the prevalence of insomnia mainly increases in middle-

aged and older adults with disease and medication

[14, 22–24]. So majority of researchers considered age as a

considerable risk factor of insomnia. But some studies

demonstrated that healthy (without disease and medication)

older adults sleep almost as well as younger subjects and

aged people with chronic disease is significantly associated

with higher risk of insomnia [15, 16, 20]. Thus we guess

that insomnia may be associated with increased health

problems with aging rather than age per se.

The researches in Chinese middle-aged and older adults

were relatively rare. Most of the available studies used ad

hoc nonstandardized measures to assess sleep quality, such

as ‘‘Do you have difficulty in falling asleep?’’ and ‘‘How

long do you take to fall asleep?’’ [4, 6], which are less.

Thus, we carried out a large-scale questionnaire survey to

investigate the prevalence of poor sleep among middle-

aged and older adults ([45 years) by using the PSQI as

validated scale. In this paper, we report (1) the prevalence

of poor sleep among Chinese middle-aged and older adults,

(2) a comparison of the PSQI seven domain scores across

physical health statuses and (3) risk factors associated with

insomnia.

Methods

Sampling and participants

This study was based on a cross-sectional survey in the

Dongguan city of Guangdong province in China. With an

estimated poor sleep rate of about 16 % in previous study

[6], the minimal sample sizes required in this study were

1545 subjects, allowing a maximal deviation of 1.8 % and

type one error of 5 %. The cohort in this survey consisted

of family members drawn from 5 % of total households in

this city. A total of 1324 households, involving 4086
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residents, were randomly selected using the city’s house-

hold registration system by simple random sampling.

Among them, 1611 subjects were over 45 years old. After

excluding those who had self-reported mental disease such

as senile dementia, schizophrenia, force disease of sexual

neurosis and hysteria and other psychiatric disorders that

have a strong link to sleep (e.g., mood disorders), as well as

those had not completed the PSQI scale, we finally ana-

lyzed 713 households, involving 1563 individuals from all

the responders. A flowchart illustrating the selection of

study participants is presented in Fig. 1. The final sample

size was approached and accepted to allow the imple-

mentation of the study protocol. The present cross-sec-

tional data was collected entirely by questionnaire during

face-to-face interviews. This study was approved by the

Research Ethics Board of Guangzhou Medical University

(Project identification code: GZMU-2014024). All partic-

ipants provided written informed consents.

Procedures

The interviewers (healthcare staff from local Community

Health Service Agencies) underwent specific trainings on

introduction of this survey, questionnaire contents, com-

munication skills, confidentiality, and they were provided

with full sets of written instructions to standardize the data

collection and recording procedures. All interviews were

conducted at the participants’ homes. All research data

were collected through face-to-face interviews using

structured study questionnaires. Initially, each group was

accompanied by a supervisor to ensure that the interviews

were properly conducted. Subsequently, routine supervi-

sion was randomly performed in a certain group.

Measurement of sleep quality

We used the PSQI to assess subjective sleep quality. This

scale has been the most comprehensively and extensively

used sleep questionnaire developed to date [25].The sen-

sitivity, accuracy, comprehensibility, and reproducibility of

this Quality Index had been examined and confirmed pre-

viously abroad [26, 27]. The Chinese version of the PSQI

also had an overall sleep quality evaluation

(r = 0.82–0.83) and test–retest reliability (r = 0.77–0.85)

[28].

The PSQI evaluates multiple dimensions of sleep ret-

rospectively over a 1-month period which consisted of 19

items [25].These items could be grouped into seven quality

components, including subjective sleep quality, sleep

latency, sleep duration, habitual sleep efficiency, sleep

disturbances, use of sleeping medication and daytime

dysfunction. The seven components score are then summed

to yield a global PSQI score (rang 0–21); higher scores

indicate worse sleep quality. A global PSQI score[5 has a

diagnostic sensitivity of 89.6 % and a specificity of 86.5 %

in differentiating from poor to good sleep quality. In this

study, a global PSQI score[5 was defined as poor sleep

quality, while the score B5 was regarded as good sleep

quality.

Covariates

Social demographic characters (age, gender, marital status,

level of educational and migrant status), lifestyle (cigarette

smoking, alcohol intake, regular exercise) and health-re-

lated factors (illness within 2 weeks, number of chronic

diseases, body mass index and random blood glucose

levels) were assessed using a standardized questionnaire.

Marital status was dichotomized into married and single,

‘‘married/cohabitation’’ as ‘‘married’’ while ‘‘separated/di-

vorced/widowed/single’’ as ‘‘single’’. Level of educational

was categorized into senior middle school or higher, junior

middle school, and elementary school or lower. Migrant

status was divided into local residents and migrant workers.

Cigarette smoking was defined as having smoked at least

100 cigarettes in their lifetime. Alcohol drinking was

defined as the consumption of at least 30 g of alcohol per

week for the past year. Alcohol consumption was obtained

on the amount and type of alcohol that was consumed

during the previous year. Regular exercise was defined as

participating in moderate or intensive activity for no less

than 30 min per day for at least 3 days a week. Body mass

index (BMI) was categorized as ‘‘underweight’’ (\18.5),

‘‘normal weight’’ (18.5–23.9), ‘‘overweight’’ (24.0–27.9)

and ‘‘obese’’ ([28.0), according to the Chinese BMI ref-

erence standards [29]. Random blood glucose level was

measured by Ames glucometer, with categories

All respondents
N=4086

≥45 years old
N=1611

≤45 years old
N=2475

Without mental disability
N=1609

With mental disability
N=2

Finally study sample
N=1563

PSQI scale uncompleted
N=46

Fig. 1 Flow chart in the selection of study subjects
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of\11.1 mmol/L and C11.1 mmol/L. Capillary blood was

obtained from a finger prick. Illness within 2 weeks was

defined as being sick in the past 2 weeks. Number of

chronic diseases was defined as a total number of diseases

diagnosed by a doctor including heart disease, hyperten-

sion, stroke, thrombosis, diabetes, asthma, bronchitis/em-

physema, osteoporosis, arthritis, cancer, stomach/peptic

ulcer, migraine, tension headache, depression and other

major illness. This variable was categorized into a three-

category variable (none, 1 and greater than or equal to 2).

Statistical analysis

In our study, all analyses were conducted using the statis-

tical analysis program SPSS version 13.0. Mean and

standard deviation (SD) were presented for continuous

variables. Frequency and percentage were presented for

categorical variables. One way ANOVA test was used to

compare PSQI score between different groups. Univariable

logistic regression analysis was used to identify the odds

ratios (OR) and 95 % confidence interval (95 % CI) for the

association of different factors and poor sleep quality.

Clustered logistic regression [30] was employed to explore

the impacts of socio-demographic characters, lifestyle and

physical health-related factors (three clusters) on sleep

quality. The associations between variables were consid-

ered statistically significant at the level of P\ 0.05.

In clustered regression analyses, independent predictor

variables were grouped into three clusters according to

nature of the study variables: cluster 1, socio-demographic

characters; cluster 2, lifestyle variables; cluster 3, physical

health-related factors. Multidirectional associations may

exist between the three clusters of independent variables

and the dependent variables. As a result, simultaneous

consideration of variables from the clusters in a free mul-

tiple regression model (i.e., a free forward stepwise logistic

regression model) might result in confounded inference

[30]. Therefore, we adopted clustered logistic regression

which may facilitate more realistic assessment of the rel-

ative contribution of factors to sleep quality [30]. The

regression model was conducted in three steps: (1) A for-

ward stepwise regression of sleep quality for the cluster 1

variables; (2) A forward stepwise regression for the cluster

2 variables with the equation derived from step 1 as a fixed

part of the new regression model; (3) A forward stepwise

regression for the cluster 3 variables with the equation

derived from step 2 as a fixed part of the new regression

model.

The independent effect of each cluster was calculated by

the difference in corresponding R2 value between the two

regression models (with vs. without the cluster). The

independent contribution share of each cluster was calcu-

lated as individual R2 change/total R2 change in the final

model 9 100 %. In logistic regression models, the R2 is

the Nagelkerke ‘‘pseudo’’ R2 [31] which is similar to

classical R2 in linear regression models for data

interpretation.

Results

Participant characteristics

Descriptive statistics on study variables are presented in

Table 1. A total of 1563 individuals effectively completed

the questionnaire in this survey, of which 729 (46.64 %)

were males and 834 (53.36 %) were females. The average

age of the residents was 61.06 ± 11.18 years old, ranging

from 45 to 93. Among the participants, 1353 (86.56 %)

were married, and 210 (13.44 %) were single. A majority

of the participants had received junior middle school edu-

cation (83.43 %). Most of participants were local residents

(88.87 %). 26.74 % individuals were smokers, and

12.54 % individuals drank alcohol. There were only

54.24 % of them took regular physical exercise. 6.91,

34.48, 48.05 and 10.56 % of the participants were classi-

fied as normal weight, overweight, obese and underweight,

respectively. In addition, 6.08 % of participants had a

blood glucose value higher than 11.1 mmol/L, 27.19 %

had an experience of illness within 2 weeks, and 30.0 %

suffered one disease or more.

Overall prevalence

The PSQI total mean score of the 1563 complete ques-

tionnaires was 3.84 ± 2.81. The prevalence of poor sleep

was estimated to be 20.67 % (PSQI score[5). According

the PSQI scores in each domain (Table 2), sleep distur-

bances ranks the highest, followed by subjective sleep

quality. The use of sleeping medication got the lowest

score.

Impact of differences in characteristics on sleep

quality

Characteristics of participants with the global PSQI score

and sleep quality among middle-aged and older adults are

displayed in Tables 1 and 2. The mean PSQI score (in

Table 1) was progressively greater from individuals aged

55–65 years to individuals aged C 65 years to individuals

aged 45–55 (F2, 1560 = 6.557, P = 0.001). The prevalence

of poor sleep presented the same trend in Table 2. More-

over, poor sleep situation was also more likely to be

observed in migrant workers, singles, underweight, those

who received lower educated levels and those who taken

no exercise.
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Table 1 Characteristics of

participants with the globe PSQI

score

Variable N (%) PSQI score Mean ± SD P

Socio-demographic

Age 0.001

45* 578 (36.98) 4.03 ± 3.13

55* 434 (27.77) 3.43 ± 2.35

C65 551 (35.25) 3.96 ± 2.77

Gender 0.026

Male 729 (46.64) 3.67 ± 2.71

Female 834 (53.36) 3.99 ± 2.89

Marital status

Married 1353 (86.56) 3.78 ± 2.81 0.032

Single 210 (13.44) 4.22 ± 2.77

Migrant \0.001

Local residents 1389 (88.87) 3.47 ± 2.51

Migrant workers 174 (11.13) 6.76 ± 3.34

Education \0.001

Senior middle school or higher 125 (8.00) 3.05 ± 2.38

Junior middle school 1304 (83.43) 3.8 ± 2.75

Elementary school or lower 134 (8.57) 4.96 ± 3.4

Lifestyle

Smoking 0.698

No 1145 (73.26) 3.85 ± 2.77

Yes 418 (26.74) 3.79 ± 2.93

Drinking 0.223

No 1367 (87.46) 3.80 ± 2.81

Yes 196 (12.54) 4.07 ± 2.85

Exercise \0.001

Yes 848 (54.25) 3.49 ± 2.49

No 715 (45.75) 4.25 ± 3.1

Physical health related

Illness within 2 weeks \0.001

No 1138 (72.81) 3.23 ± 2.25

Yes 425 (27.19) 5.46 ± 3.45

Total number of chronic diseases \0.001

0 1094 (70.00) 3.19 ± 2.25

1 370 (23.67) 5.22 ± 3.31

C2 99 (6.33) 5.84 ± 3.55

BMI 0.010

Underweight (\18.5) 108 (6.91) 4.51 ± 3.06

Normal (18.5–23.9) 751 (48.05) 3.94 ± 2.91

Overweight (24.0–27.9) 539 (34.48) 3.66 ± 2.61

Obese (C28.0) 165 (10.56) 3.52 ± 2.73

Random blood sugar 0.864

\11.1 mmol/L 1468 (93.92) 3.84 ± 2.81

C11.1 mmol/L 95 (6.08) 3.79 ± 2.88

Dependent: Sleep quality

Good (score 0–5) 1240 (79.33)

Poor (score[5) 323 (20.67)

BMI body mass index

Qual Life Res (2017) 26:923–933 927
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Table 2 Characteristics of

participants with poor sleep
Variable Poor sleep N (%) ORa (95 % CI) P

Socio-demographic

Age

45* 134 (23.18) Reference 0.006

55* 67 (15.44) 0.60 (0.44, 0.84) 0.002

C65 122 (22.14) 0.94 (0.71, 1.25) 0.676

Gender

Male 139 (19.07) Reference 0.145

Female 184 (22.06) 1.20 (0.94, 1.54)

Marital status

Married 268 (19.81) Reference 0.034

Single 55 (26.19) 1.44 (1.03, 2.01)

Migrant

Local residents 228 (16.41) Reference \0.001

Migrant workers 95 (54.60) 6.12 (4.40, 8.52)

Education

Senior middle school or higher 17 (13.60) Reference 0.001

Junior middle school 264 (20.25) 1.61 (0.95, 2.74) 0.077

Elementary school or lower 42 (31.34) 2.90 (1.55, 5.44) \0.001

Lifestyle

Smoking

No 240 (20.96) Reference 0.633

Yes 83 (19.86) 0.93 (0.71, 1.24)

Drinking

No 275 (20.12) Reference 0.157

Yes 48 (24.49) 1.29 (0.91, 1.83)

Exercise

Yes 136 (16.04) Reference \0.001

No 187 (26.15) 1.85 (1.45, 2.38)

Physical health related

Illness within 2 weeks

No 129 (11.34) Reference \0.001

Yes 194 (45.65) 6.57 (5.04, 8.56)

Total number of chronic diseases

0 116 (10.60) Reference \0.001

1 155 (41.89) 6.08 (4.58, 8.06) \0.001

C2 52 (52.53) 9.33 (6.01, 14.47) \0.001

BMI

Underweight (\18.5) 32 (29.63) Reference 0.017

Normal (18.5–23.9) 165 (21.97) 0.669 (0.43, 1.05) 0.078

Overweight (24.0–27.9) 101 (18.74) 0.548 (0.34, 0.87) 0.110

Obese (C28.0) 25 (15.15) 0.424 (0.23, 0.77) 0.005

Random blood sugar

\11.1 mmol/L 306 (20.84) Reference

C11.1 mmol/L 17 (17.89) 0.83 (0.48, 1.42) 0.294

OR, a Crude OR of poor sleep in univariable logistic regression analyses

928 Qual Life Res (2017) 26:923–933
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Sleep quality, illness within two weeks and total

number of chronic diseases

People with illness within 2 weeks (I2 W) show a higher

prevalence of poor sleep than those without (26.15 vs

16.04 %, P\ 0.001, Crude OR = 6.57, 95 % CI =

5.04–8.56) as shown in Table 2. Different I2 W groups

exhibited statistical differences in terms of sleep quality.

Table 3 shows that these differences exist in all the seven

domains of the PSQI (P\ 0.001) and that the scores of

people with I2 W were higher than people without I2 W.

These findings were typically suggestive of sleep problems

being associated with I2 W.

Total number of chronic diseases (TC) were associated

with the prevalence of poor sleep, and the rate is highest in

people with C2 chronic diseases in Table 1 (P\ 0.001).

People with one chronic disease were nearly sixfold

(95 % CI = 4.58–8.06) more likely to have poor sleep and

people with C2 chronic diseases were nearly ninefold

(95 % CI = 6.01–14.47) more likely to be so. Difference

TC groups also showed statistical differences with all the

seven domains of sleep quality (P\ 0.001). Table 3 shows

that scores in all seven domains increased as the TC

increased. All of these results shown that there was a strong

relationship between TC and sleep quality.

Determinants of sleep quality

The variables included in the final progressive cluster

model of logistic regression are shown in Table 4. Values

of OR in Table 4 were adjust for all other variables

included in the table. Among the socio-demographic vari-

ables analyzed, migrant status and education level were

significantly associated with sleep quality. Migrant workers

were almost eightfold more likely to suffer from poor sleep

(OR = 7.92, 95 % CI = 5.11–12.29, P\ 0.001); partici-

pators received elementary school or lower (OR = 4.26,

95 % CI = 1.96–9.23, P\ 0.001) had a higher risk of

poor sleep. Among the lifestyle factors that we examined,

the risk of poor sleep (OR = 1.79, 95 % CI = 1.34–2.40,

P\ 0.001) increased significantly with taking no exercise.

Among the health-related factors that we studied, the

regression analysis further confirmed that individuals with

illness within 2 weeks and those with a higher number of

chronic diseases were more likely to experience poor sleep.

Compare with people without I2 W, those with I2 W had

near four times risk to suffer from poor sleep (OR = 3.71,

95 % CI = 2.48–5.54, P\ 0.001); participators with C 2

chronic diseases were significantly more likely to experi-

ence poor sleep when compare to those without chronic

disease (OR = 4.13, 95 % CI = 2.40–7.13, P\ 0.001).

Taking all the factors into three clusters: cluster 1, socio-

demographic; cluster 2, lifestyle and cluster 3, health-re-

lated factors. The independent contributions of the three

clusters were 42.18, 4.42 and 53.40 %, respectively. The

cluster 3, health-related factors had shown the greatest

contribution to the sleep quality while cluster 2, lifestyle

variables presented the lowest contribution.

Discussion

Main findings

In this study, we investigated the prevalence and predictors

of poor sleep among individuals aged 45 years or older in a

municipality in China. Approximately one fifth of partici-

pants were found with poor sleep quality. Among the seven

PSQI domains, the sleep disturbances were the most

important problem for sleep quality. Similar to previous

Table 3 Domain score in sleep quality

Variable Score Illness within 2 weeks

Mean ± SD

P for illness

within

2 weeks

Total number of chronic

diseases Mean ± SD

P for total

number of

chronic

diseasesNo Yes 0 1 C2

Subjective sleep

quality

0.78 ± 0.73 0.65 ± 0.66 1.11 ± 0.79 \0.001 0.65 ± 0.67 1.04 ± 0.77 1.22 ± 0.78 \0.001

Sleep latency 0.76 ± 0.82 0.64 ± 0.73 1.09 ± 0.97 \0.001 0.64 ± 0.74 1.03 ± 0.93 1.16 ± 0.96 \0.001

Sleep duration 0.37 ± 0.69 0.31 ± 0.63 0.52 ± 0.81 \0.001 0.32 ± 0.64 0.46 ± 0.78 0.59 ± 0.81 \0.001

Sleep efficiency 0.22 ± 0.63 0.14 ± 0.48 0.45 ± 0.88 \0.001 0.13 ± 0.46 0.41 ± 0.84 0.54 ± 0.99 \0.001

Sleep disturbances 1.05 ± 0.63 0.97 ± 0.57 1.24 ± 0.72 \0.001 0.95 ± 0.56 1.27 ± 0.73 1.26 ± 0.66 \0.001

Use of sleeping

medication

0.10 ± 0.40 0.06 ± 0.28 0.21 ± 0.60 \0.001 0.06 ± 0.3 0.22 ± 0.6 0.10 ± 0.39 \0.001

Daytime dysfunction 0.56 ± 0.76 0.46 ± 0.67 0.83 ± 0.90 \0.001 0.44 ± 0.66 0.78 ± 0.84 0.97 ± 1.02 \0.001
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studies, we confirmed that several risk factors were asso-

ciated with sleep quality, but our results also demonstrated

that sleep quality was closely related to several factor such

as migrant status, illness experience within 2 weeks and

suffering from chronic diseases. Health-related factors

were proved to be the most influential independent cluster

on sleep quality among the three clusters, followed by

socio-demographic characters and lifestyle factors. The

association between sleep quality and health status sug-

gested that it might be a major determinant for sleep

quality in middle-aged and older adults.

Compare with previous studies

In our study, about one in five of middle-aged and older

adults from general public had a bad sleeping in the past

month. However, the prevalence rate reported in China was

49.7 % [5] among rural older adults and 39 % [3] in gen-

eral population. All of these studies used the same sleep

evaluation standard, time limitation and dividing points.

The discrepancy between these studies might be caused by

different population choices. It might also be caused by

regional variations, economic status and education levels.

Adults aged 55–65 shown to be a protective factor for

poor sleep in univariable analyses, but the same association

was not found in the final clusters logistic regression

models. So we think the result may be induced by other

unknown confounding factors.

We also found that marital status was associated with

sleep quality in bivariate analysis. Single individuals were

more likely to have poor sleep quality. Previous studies

also had illustrated that married participants had a lower

risk of poor sleep [32, 33]. But the same association was

not found after adjusting for confounding variables in the

cluster logistic regression. Part of this association might be

attributed to better physical and mental health status among

participants who were married [34, 35]. Haseli’s survey

found that marital status significantly affected sleep quality

of subjects in Shanghai, but the same effect did not found

within subjects in Beijing [6]. Therefore, the difference

might also be caused by districts’ differences and its

variations.

Our study showed that education level was strongly

correlated with poor sleep after adjusting for other vari-

ables. To a great extent, lower education level may indicate

lower income and lower quality of life [36], which were

apparently related to poor sleep [3, 37]. This is consistent

with previous studies reporting that education is an inde-

pendent factor associated with sleep quality [38, 39].

It is noteworthy that poor sleep was more prevalent

among the migrant workers. As a special group in China,

migrant workers’, social and economic status is low, and

Table 4 Cluster logistic

regression models explaining

sleep quality by socio-

demographic characteristics

(cluster 1), lifestyle (cluster 2)

and Physical health-related

factors (cluster 3)

Predictor variable ORa (95 % CI) P* Nagelkerke R2 Independent contribution (%)

Cluster 1

Migrant-LR Reference

Migrant-MW 7.92 (5.11, 12.29) \0.001

Education-SS Reference

Education-JS 2.17 (1.17, 4.03) 0.014

Education-ES 4.26 (1.96, 9.23) \0.001

Total 0.143 42.18

Cluster 2

Exercise-yes Reference

Exercise-no 1.79 (1.34, 2.40) \0.001

Total 0.158 4.42

Cluster 3

I2 W-no Reference

I2 W-yes 3.71 (2.48, 5.54) \0.001

TC = 0 Reference

TC = 1 2.37 (1.57, 3.57) \0.001

TC C 2 4.13 (2.40, 7.13) \0.001

Total 0.339 53.40

LR local residents, MW migrant workers, SS senior middle school or higher, JS junior middle school,

ES elementary school or lower, I2 W illness within 2 weeks, TC total number of chronic diseases

* Variables enter the final model if the P\ 0.05
a Adjusted for all other variables included in the table
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the social support for them is not enough. Work and stress

often have a bad effect on the mental and physical health

[40, 41]. Therefore, it was no surprise to find that migrant

workers were more likely to suffer from poor sleep.

In terms of the association between physical exercise

and sleep quality, this study found that those who

reported regular exercise appeared to have a better sleep

quality. Similar results were found in Gerber and Reid’s

studies [32, 42]. Other study found that participations in

exercise training had a moderately beneficial effect on

sleep quality with decreases of sleep latency and the use

of sleep medication [21]. We considered regular moder-

ately exercise as a protective factor for good sleep quality

in this study.

Interesting, we found illness within recent 2 weeks had

association with sleep quality. There was little evidence

that illness within recent 2 weeks can predict the occur-

rence of sleep deprivation. Present research illustrated

that two-week illness could be considered as a detri-

mental factor for poor sleep. In particular, the condition

of illness within 2 weeks indicated that poor health status

related to lower health-related quality of life [43], which

was typically accompanied by the experience of poor

sleep [44].

In addition, we found that individuals with one or

more kinds of chronic diseases had higher risk of poor

sleep. Studies showed that chronic diseases had obvious

relationship with sleep quality [6, 45]. It was obvious

that patients with chronic diseases tend to have poor

sleep quality due to poor physiological functions [37].

Moreover, sleep problems were associated with an

increasing number of physical disabilities, depressive

symptoms and poorer self-perceived health [46, 47]. All

of them suggested that a number of sleep complaints

might be associated with chronic diseases. Depression

and anxiety caused by chronic illnesses could be related

to poor sleep, but they were not measured in our study.

These factors would be included in our further detailed

investigations.

Furthermore, the current results suggested that BMI was

linked to sleep quality in univariable analysis. The preva-

lence of poor sleep decreased while the value of BMI

increased. But the same association was not found after

adjusting for confounding variables. This result just

resembled with Jie Li’s study [5]. We think that the BMI

may have some potential relationship with sleep quality

which needs to be further studied.

Our analysis showed no significant association between

gender and sleep quality, although many studies reported

that different gender might result in different sleep quality.

A well-known viewpoint is that women are more likely to

suffer poor sleep than men [5, 6, 17]. It might result from

the different samples.

Strength

In this study, we used the PSQI, a most comprehensive and

extensive questionnaire, to evaluate the sleep quality. This

made sure the reliability of the results to the utmost extent.

Present study also added the sleep quality information

about individuals aged 45 or older while most of the pre-

vious studies explored sleep quality among children,

women and older adults aged 60 or older. Moreover, unlike

previous studies, related factors were classified into three

clusters and cluster logistic regression was administered in

present study. This made the exploration of the indepen-

dent contribution of every cluster possible.

Limitations of our study

First, this was a cross-sectional study including diseases

and factors. Associations between variables can be found,

but which variable is the chicken and which variable is the

egg were difficult to define in cross-sectional study. Sec-

ond, all the data in present study were based on self-report

of participants. On one hand, individuals might underreport

their smoking or their drinking situation in some cases. On

the other hand, individuals might underreport their weight

and over-report their height. Secondly, we did not involve

mental health situation for this study. A lot of researches

had reported that mental health situations, such as

depression and anxiety, were one of the most important

factors that influence the sleep quality. Last but not least, it

could be argued that considering sleep quality over just

1 month might not be a true evaluation of sleep quality,

although past psychometric evaluations of PSQI have

confirmed the validity and precision of this index.

Conclusions

Prevalence of poor sleep quality in middle-age and older

adults was high. It was associated with identity of migrant

worker, education level, exercise, illness within 2 weeks

and number of chronic disease. Being ill within 2 weeks

and having more chronic diseases were the major physical

health-related factors contributing to poor sleep in the

middle-aged and older people. Physical health may be a

major determinant in sleep quality. There is a need for

further research to investigate the sleep quality in migrant

workers and the causal pathways of associations observed

in this study.
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