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Abstract—Lifestyle is an important determinant factor for 

mental diseases. This cross-sectional study aimed to examine the 
independent and interactive association between lifestyle and 
sleep quality with depressive symptoms in Chinese retired 
workers. One thousand two hundred and sixty-eight retired 
workers (aged 60 - 94 yrs) in China were recruited in this study. 
The outcomes were self-reported depressive symptoms, sleep 
quality, lifestyle and demographic variables. The detection rate 
of depressive symptoms and sleep disorder was 30.8% and 38.5%. 
Unhealthy lifestyle was significantly associated with depressive 
symptoms (OR = 9.801, 95% CI: 6.357 - 15.112). Sleep disorder 
was significantly positively correlated with depressive symptoms 
(OR = 1.280, 95% CI: 1.003 - 1.632). Unhealthy lifestyle and sleep 
disorder were independently and interactively associated with 
increased risks of depressive symptoms. These findings suggest 
that unhealthy lifestyle and sleep disorder are potentially 
suffering from depressive symptoms in Chinese retired workers. 
Intervention programs should enhance lifestyle and improve 
sleep quality. 

Keywords—depressive symptoms, sleep quality, lifestyle, 
workers 

I. INTRODUCTION 

In the past few decades, the importance of a healthy 
lifestyle has attracted more and more attention on a global scale. 
Ample research supports the important role of lifestyle in 
human health, and it is becoming more and more clear that 
healthy lifestyle can improve health conditions and well-being, 

and reduce poor health outcome. In contrast, unhealthy 
lifestyle will result in chronic diseases even those having 
negative psychological effects, such as diabetes mellitus, 
cancer, cardiovascular disease, depression, and anxiety [1-3]. 
Consequently, encouraging the healthy lifestyle is crucial 
which could potentially prevent the development of chronic 
diseases, reduce morbidity, improve quality of life (QOL), 
medical costs, and decrease the health care burden. 

Depression is a leading cause of disability and a major 
contributor to the burden of disease. Globally, more than 350 
million people of all ages suffer from depressive disorders [4]. 
Approximately 15% to 20% of older adults have significant 
depressive symptoms [5]. The cause of depression is 
multifactorial, including environmental, psychological, genetic, 
hormonal, immunological, biochemical and neurodegenerative 
factors, etc [6-7]. While many of these factors are immutable, 
some are open to modification and could provide the basis of 
practical interventions for the management of depression. 
Specifically, lifestyle factors play a role in the etiology of 
depression [1,3,8]. 

A sleep disorder is serious enough to interfere with normal 
physical, mental, social and emotional functioning [9]. 
Sleeping disorder is wide spread, with the prevalence of 56%, 
31% and 23% in USA, Western Europe and Japan, respectively 
[10]. Around one-third of adults experience the symptoms of 
insomnia, and approximately 6% meet the diagnosis of 
insomnia worldwide [11]. In China, 9.2% - 32.9% of adults are 
suffering from sleeping disorder, with higher rates in women 
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patients, and especially older adults [12-14]. Previous 
researches have shown sleep problems, such as sleep 
disturbance and chronic insomnia, elevated risk of mental 
disorders [15-16]. Chronic insomnia can induce functional 
impairment as well as increase the risk of severe conditions 
such as depression and cardiovascular disease in the long term 
[17-18], resulting in impaired quality of life. In addition, a 
significant connection was found among elderly people 
between insomnia and mental disorders, such as depression 
and/or anxiety [19]. 

Lifestyle is a more useful predictor for an individual’s 
health status than income, employment status, and education 
level [20-21]. Many studies have shown that healthy lifestyle is 
an important determinant factor for preventing physical and 
promoting mental diseases, particularly for those with major 
depression, leading to improved QOL [1, 22]. In this context, 
the aim of this study was to examine (i) associations of lifestyle 
and sleep quality with depressive symptoms; (ii) the interactive 
effects of lifestyle and sleep quality on depressive symptoms in 
Chinese retired workers. 

II. MATERIALS AND METHODS 

A. Data Collection and Sampling 

The present study is a cross-sectional survey study, with 
1268 retired workers (aged 60 - 94 yrs) recruited from the 
Retired Workers Activity Center of a power plant in Fushun 
City, Liaoning Province, China. This power plant is located in 
the rural-urban fringe in eastern of Fushun City, and it provides 
annual physical examination and some social welfare for 
retired workers instead of local community [22]. The 
participants could read and write Chinese, to whom a self-
reporting questionnaire was distributed from July to October in 
2013. 

B. Design of Questionnaires 

A self-report questionnaire was used to collect information 
on demographic variables, lifestyle, sleep quality, and 
depressive symptoms during 30 min. Demographic 
characteristics include age, gender, educational level, marriage 
status, and income.  

The Health Promoting Lifestyle Profile II (HPLP-II) has 
been extensively used to measure and evaluate lifestyles or 
daily activity [23]. The Chinese version of HPLP-II was used 
to evaluate the retired workers’ lifestyle in this study. The 
reliability and validity of this HPLP-II have been demonstrated 
in previous studies [21,24]. The overall score of HPLP-II was 
calculated from the mean score of 52 items. Each participant 
was asked to rate each item according to a Likert response 
scale as follows: 1= never, 2 = sometimes, 3 = often, and 4 = 
routinely. Retired workers in this study were categorized as 
low, medium and high lifestyle when their scores were < P25, 

P25 - P75 and > P75 respectively. In this study, the Cronbach’s α 
coefficient for the HPLP-II was 0.930. 

The Pittsburgh Sleep Quality Index (PSQI) was used to 
assess sleep quality. This questionnaire encompasses 
components of subjective quality, habitual efficiency, latency, 

disorders, medication use, duration, and diurnal dysfunctions. 
Each component was evaluated on a scale of 0 to 3 points and 
given the same value, with three points marking the negative 
end of the scale. The sum of the values constitutes the total 
PSQI index; scores were equal or greater than 8 would indicate 
sleep disturbance in the present study [25]. In this study, the 
Cronbach’s α coefficient for the PSQI was 0.730. 

The Geriatric Depression Scale (GDS) was developed by 
Yesavage et al. [26], and Liu et al. tested the validity and 
reliability of the Chinese version [27]. The self-reported scale 
consists of 30 items and requires yes/no responses to the 
questions. Higher scores represent higher levels of depressive 
symptoms. A summary score ranged from 0 to 30 was 
generated, and a cut-off of more than 11 was used to define the 
presence of depressive symptoms. In this study, the Cronbach’s 
α coefficient for the GDS was 0.802. 

C. Statistical Analysis 

Statistical analysis was performed using SPSS ver. 23.0 for 
Windows (SPSS, Inc., Chicago, IL). The Chi-square analysis 
of variance was performed to assess differences in the 
characteristics for categorical variables, and effect sizes were 
calculated. The logistic regression analysis was performed to 
examine the relationships between lifestyle, sleep quality and 
depressive symptoms. Analyses were adjusted to control for 
key demographic and socioeconomic variables. Statistical 
significance was set at P < 0.05. 

III. RESULTS 

A. Univariate Analysis 

Participants had a mean age of 69 years (P25 = 63, P75 = 74), 
and the overall HPLP-II mean score for all participants was 
2.99 ± 0.44, and the value of P25 and P75 were 2.72, 3.31, 
respectively. The scores were normally distributed and the 
variability in the data was homogeneous. Overall, about 54.9% 
of respondents were male, 52.1% were 60 - 70 years, 46.5% 
were under high school degree, 50.6% were middle income, 
and 86.9% were married. 63.6%, 30.8% and 38.5% of the 
retired workers had chronic disease, depressive symptoms and 
sleep disorder, respectively. 

As shown in Table Ⅰ, the detection rates of depressive 
symptoms were presented by frequency characteristics. The 
total rate of depressive symptoms revealed statistically 
significant differences by chronic disease [no (18.6%) vs. yes 
(37.7%), P < 0.001], and the same tendency was shown on age 
group, educational level, marriage status, chronic disease, 
income, and smoking (P < 0.05 for each), while depressive 
symptoms revealed no statistically significant differences by 
gender. Moreover, there was a marked difference between 
lifestyle [low scores (54.1%) vs. medium scores (29.5%) vs. 
high scores (10.7%), V = 0.322] and sleep disorder [no (28.7%) 
vs. yes (34.0%), φ = 0.056] with depressive symptoms (P < 
0.05 for each, Table Ⅰ). 
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TABLE I.  FREQUENCY CHARACTERISTICS OF THE SAMPLE IN THE CURRENT STUDY 

Variable 
Total Sample 

(n= 1268 ) 

Depressive symptoms 
x2 φ/V  No  

(n= 878) 
Yes  

(n= 390) 
Gender    0.551 0.021 
   Male 696 (54.9) 488 (70.1) 208 (29.9)   
   Female 572 (45.1) 390 (68.2) 182 (31.8)   
Age group (years)    8.205 * 0.080 * 

60~ 660 (52.1) 468 (70.9) 192 (29.1)   
   70~ 544 (42.9) 358 (65.8) 186 (34.2)   
   80~ 64 (5.0) 52 (81.3) 12 (18.8)   
Educational level    7.557 ** -0.077 ** 
   < High school degree 590 (46.5) 386 (65.4) 204 (34.6)   

   ≥ High school degree 678 (53.5) 492 (72.6) 186 (27.4)   

Marriage status    5.452 * -0.066 * 

   Single  166 (13.1) 102 (61.4) 64 (38.6)   

   Married  1102 (86.9) 776 (70.4) 326 (29.6)   
Chronic disease    50.317 *** 0.199 *** 

No 462 (36.4) 376 (81.4) 86 (18.6)   
Yes 806 (63.6) 502 (62.3) 304 (37.7)   

Income    8.223 * 0.081 * 

 Low (below ¥ 2000)  250 (19.7) 158 (63.2) 92 (36.8)   
Middle (¥ 2001- ¥ 3000) 642 (50.6) 442 (68.8) 200 (31.2)   
High (¥ 3001 or above) 376 (29.7) 278 (73.9) 98 (26.1)   

Smoking    12.864 ** 0.101 ** 
   Never smoke 960 (75.7) 688 (71.7) 272 (28.3)   
   1-10 tobaccos/day 202 (15.9) 130 (64.8) 72 (35.6)   

≥11 tobaccos/day 106 (8.4) 60 (56.6) 46 (43.4)   
Sleep disorder    3.957 * 0.056 * 
   No 780 (61.5) 556 (71.3) 224 (28.7)   
   Yes 488 (38.5) 322 (66.0) 166 (34.0)   
Overall    131.350 *** 0.322 *** 

   Low 292 (23.0) 134 (45.9) 158 (54.1)   

   Medium 678 (53.5) 478 (70.5) 200 (29.5)   

   High 298 (23.5) 266 (89.3) 32 (10.7)   
a. Note. Statistical methods: Chi-square test, φ/V is effect sizes.Values are presented as number (percentage) when appropriate. Overall is the mean score of all 52 items of the Health Promoting Lifestyle Profile II. * P < 

0.05, ** P < 0.01, *** P < 0.001. 

B. Multiple Logistic Regression Analysis 

Results from multiple logistic regression analysis showed 
that, low and medium scores of lifestyle were significantly 
associated with depressive symptoms (OR = 9.801, 95% CI: 
6.357 - 15.112; and OR = 3.478, 95% CI: 2.326 - 5.200; P < 
0.001for each). Meanwhile, sleep disorder was significantly 
positively correlated with depressive symptoms (OR = 1.280, 
95% CI: 1.003-1.632; P < 0.05). After adjusting for gender, 
age, marriage status, educational level, income, chronic disease, 
smoking, the associations were also significant (Table Ⅱ). 

As shown in Table Ⅲ, the interaction effects of lifestyle 
and sleep disorder with depressive symptoms, and the crude 
and adjusted OR (95%CI), were presented for each group in 
comparison with the reference group (no sleep disorder and 
high scores of lifestyle) for depressive symptoms, respectively. 
A significant additive interaction was observed between 
lifestyle and sleep disorder (P < 0.001). In particular, the 
retired workers with low scores of lifestyle and sleep disorder 
had the highest risks of depressive symptoms (OR = 32.679, 
95% CI: 14.047 - 76.024; P < 0.001). Further, these 
associations were also seen in the adjusted models (Table Ⅲ). 

TABLE II.  ASSOCIATIONS OF LIFESTYLE, SLEEP DISORDER AND DEPRESSIVE SYMPTOMS AMONG RETIRED WORKERS 

 Depressive symptoms (Crude) Depressive symptoms (Adjusted a) 
β Wald  OR (95%CI) β Wald  OR (95%CI) 

Lifestyle       
     High - - Ref. - - Ref. 
Medium 1.246 36.903 3.478 (2.326 - 5.200) *** 1.142 29.535 3.134 (2.076 - 4.732) *** 

Low 2.283 106.757 9.801 (6.357 - 15.112) *** 2.200 90.047 9.028 (5.731 - 14.223) *** 

Sleep disorder       
No - - Ref. - - Ref. 
Yes 0.247 3.949 1.280 (1.003 - 1.632) * 0.272 4.409 1.313 (1.018 - 1.693) * 

b. Note. a Adjusted for gender, age, marriage status, educational level, income, chronic disease, smoking. * P < 0.05, *** P < 0.001 compared with referent.
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TABLE III.  ODDS RATIO (95% CI) ASSOCIATED WITH THE LIFESTYLE AND SLEEP DISORDER ON DEPRESSIVE SYMPTOMS AMONG RETIRED WORKERS 

Sleep disorder Lifestyle 
Depressive symptoms (Crude) Depressive symptoms (Adjusted a) 

P* 
β Wald OR (95%CI) β Wald OR (95%CI) 

No High - - Ref. - - Ref. 

< 0.001 

 Medium 0.933 4.786 2.542 (1.102 - 5.862) * 0.977 5.090 2.655 (1.137 - 6.202) * 
 Low 1.702 20.022 5.486 (2.603 - 11.564) *** 1.656 18.425 5.236 (2.459 - 11.151) *** 
Yes High 2.121 29.576 8.337 (3.882 - 17.903) *** 2.066 27.296 7.895 (3.637 - 17.138) *** 

 Medium 2.646 45.813 14.099 (6.553 - 30.336) *** 2.678 44.281 14.549 (6.612 - 32.013) *** 
 Low 3.487 65.510 32.679 (14.047 - 76.024) *** 3.402 58.824 30.009 (12.582 - 71.576) *** 

c. Note. a Adjusted for age, marriage status, educational level, income, chronic disease, smoking, drinking. * P < 0.05, *** P < 0.001 compared with referent. * P-value of interaction between lifestyle and sleep disorder 
on depressive symptoms in multiplicative model. 

IV. DISCUSSION 

These findings of the present study suggest that lifestyle 
and sleep quality are independently and interactively associated 
with depressive symptoms. Namely, unhealthy lifestyle and 
sleep disorder are correlated with an increased detection rates 
of depressive symptoms. 

Depression in elderly people occurs frequently. In the 
current study, we found a detection rates of 30.8% of 
depressive symptoms in the subjected population, which is 
higher than previous study for Chinese older adults in Taiwan 
and Hong Kong [1,28]. The possible reason may be that survey 
methods and definition are different, and also the differences in 
the sample and cultural background may also influence the 
result. Although some studies suggest that women are more 
likely to have depressive symptoms than men in America [29], 
our present study did not find significant difference for 
depressive symptoms between men and women. It thus may be 
equally important to promote the Chinese older adults’ mental 
health both in male and female. 

Increasing evidence is suggesting that lifestyle as a key 
factor is associated with depressive and well-being [30-31]. 
Epidemiological studies consistently suggest that physical 
inactivity maybe a risk factor for the development of 
depressive symptoms [32-33]. Moreover, fewer incidences of 
depressive symptoms were reported in older adults with 
healthy dietary pattern which was also related to self-rated 
health [27-28,34]. In the current study, a significant association 
of lifestyle with depression symptoms was observed, indicating 
that unhealthy lifestyle may remarkably increase the incidence 
of depressive symptoms. Moreover, unhealthy lifestyle and 
sleep disorder increase the risk of depressive symptoms 
independently and synergistically, in Chinese older adults. 

However, it should be also noted that there are some 
limitations in the present study. First, the reliance on self-report 
nature of the data, and recall and reporting biases could not be 
avoided. Moreover, because this study used a cross-sectional 
design, the results do not imply causality but suggest the 
possible association of lifestyle and sleep quality with older 
adults’ mental health. Longitudinal studies may be thus needed 
to clarity causal relationship of lifestyle and sleep quality with 
depressive symptoms in the future study. 

V. CONCLUSIONS 

Taken together, the present study demonstrates the 
associations of lifestyle and sleep quality with depressive 

symptoms in Chinese retired workers, indicating that unhealthy 
lifestyle is significantly positively correlated with mental 
health. Furthermore, unhealthy lifestyle and sleep disorder are 
associated with increased risks of depressive symptoms. 
Further research is needed to clarify the potential mechanisms 
underlying this relationship. These findings suggest that the 
intervention program for older adults should focus on 
improving healthy lifestyle and sleeping disorders, thus 
attenuating the severity of depressive symptoms, and 
maintaining desirable healthy status and well-being. 
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