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Abstract
Background: China has the largest aged population in the world, and the elderly adults who live in
pension institutions are more likely to suffer from mental disorders than other elderly adults. The current
study aimed to explore the distribution of the depression among the aged population with different sleep
conditions in pension institutions in Northeastern China.

Methods: We conducted a cross-sectional study in Northeastern China from May to September 2017
using a multistage sampling method and 507 elderly people without cognitive impairment in six pension
institutions were interviewed. The Pittsburgh Sleep Quality Index (PSQI) and Geriatric Depression Scale
(GDS) were adopted to collected the information of sleep quality and depression. We used logistic
regression to analyze the factors in�uencing depression among the elderly adults with poor or good sleep
quality.

Results: The overall depression rate among elderly adults was 21.7%. The logistic regression analysis
revealed that marital status, chronic disease, regular exercise, physical pain, �lial piety and chewing
ability had signi�cant effects on the depression of the elderly with good sleep quality. Loneliness, self-
care ability, chewing ability and chronic diseases had signi�cant effects on depression of the elderly with
poor sleep quality.

Conclusion: The prevalence of depressive symptoms in the elderly is not high. However, different factors
in�uenced depression among elderly adults depending on their sleep quality. Therefore, the risk factors of
depression among elderly adults should be analyzed separately.

Background
Population aging is becoming an increasingly serious issue globally, posing serious challenges to the
maintenance and/or improvement of human health and socioeconomic development, particularly in
China [1]. China has the largest aged population—it is the only country in the world with over 100 million
elderly adults (aged 60 years and above) [2]. With aging population and changing family structures,
traditional home-based care in China has gradually weakened, and an increasing number of elderly
people are inclined to receive long-term care in pension institutions [1]. The pension institutions in
Northeastern China include public institutions and private institutions. They can be found on government
websites. The elderly can choose whether to stay in the pension institution voluntarily. Elderly adults who
live in pension institutions rather than in their own homes are unable to receive care from their adult
children. Accordingly, they are more likely to suffer from mental disorders than other elderly adults.

Depression is one of the most important indicators of mental health. Among elderly adults, depression
has become the second largest mental disorder after Alzheimer's disease [3]. It is also the only mental
disorder that ranks among the top in terms of disease burden in both high and low income countries
(high-income countries: rank 2; low and middle-income countries: rank 4) [4]. It has been reported that
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about 80% of elderly adults who commit suicide do so as a result of depression [4]. Therefore, it is
imperative to analyze depression among elderly adults living in pension institutions.

Sleep is a physiological need of the human body. Numerous studies have shown that the quality of sleep
among the elderly is closely related to mental disorders, such as depression and anxiety [5,6]. Elderly
adults’ sleep quality certainly affects their lives, work, and mental status to varying degrees, and as such
affects their quality of life. Therefore, it is necessary to conduct targeted research on the characteristics
of the elderly population with different sleep quality. To date, there have been some studies on the
relationship between sleep and depression among elderly adults. However, most of them focus on the
correlation between sleep and depression among elderly adults who are either hospitalized or reside in a
community; there are few studies on elderly adults living in pension institutions [5].

In addition, previous studies in China have relied on different methods of measuring depression [7,8],
making comparison of depression levels among elderly adults di�cult. Moreover, research conclusions
from developed countries cannot be directly applied to elderly adults in China because of differences in
race, culture, income level, and lifestyle. Most previous studies also did not screen for cognitive
impairment among elderly adults, leading to insu�cient reduction of information bias and decreasing the
generalization of previous conclusions [9].

This study attempted to analyze depression and factors in�uencing depression among elderly adults with
different sleep quality living in pension institutions in Northeastern China. We used the Geriatric
Depression Scale (GDS), which is widely used in China and abroad, to investigate depression among
elderly adults living in pension institutions. Furthermore, we comprehensively analyzed and compared the
depression levels among elderly adults according to their sleep quality and examined their correlation
with demographic information and health status. Through this study, we provide rational prevention and
intervention measures for elderly adults with different sleep quality that were suffering from depression.

Methods
Study area and subjects

This cross-sectional study was performed in Northeastern China from May to September 2017. First,
according to the information of pension institutions on the website of the Civil Affairs Bureau, the
institutions with more than 500 beds were selected. There were 34 pension institutions with more than
500 beds. Then the pension institutions were divided according to the city level areas. Four cities were
selected from them, and then they were selected in proportion to the number of pension institutions in
each city. Finally, six public pension institutions were selected as the research objects: two in Shenyang,
two in Anshan, one in Tieling, and one in Benxi. The inclusion criteria of the study population were: 
age≥60;  stay time≥6 months;  not diagnosed with Alzheimer's disease;  voluntary participation in the
study. Exclusion criteria of the study population:Elderly with acute diseases during the investigation. All
the participants were interviewed using a questionnaire exploring cognitive function, demographic
characteristics, and in�uencing factors. The questionnaire also made use of the Pittsburgh Sleep Quality
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Index (PSQI) and Geriatric Depression Scale (GDS). The selection of sample size is 5-10 times of the
number of items of all scales. The sample size needs to consider 10-20% error [10]. There were 52 items
in this study. Therefore, the sample size should be 286 ~ 624. Considering the economic and human
factors, the �nal sample size were 588.We contacted a total of 588 elderly people, of whom 553 were
interviewed and completed questionnaires. After screening for the cognitive function using the Mini-
Mental State Examination (MMSE) [11], 507 elderly adults without cognitive defects were chosen as
participants.

Survey and quality control

Survey scales

The GDS [12] is a 30-item self-report assessment used to identify depression among the elderly. In the
GDS, 20 questions are answered “yes” (scored 1) or “no” (scored 0), while the remain 10 questions are
evaluated the opposite way (where “yes” is scored 0 and “no” is scored 1). The total score of the GDS
ranges from 0 to 30, with a score of ≥11 indicating depression.

The PSQI [13] is a self-report questionnaire that assesses sleep quality over a one-month time interval.
The measure scale consists of seven components, including subjective sleep quality, sleep latency, sleep
duration, habitual sleep e�ciency, sleep disturbance, use of sleeping medication, and daytime
dysfunction. The score for each component ranges from 0 to 3, where 0 indicates “no di�culty” and 3
indicates “very di�cult.” The total score of the PSQI ranges from 0 to 21, with a score of >7 denoting poor
sleep quality or having a sleep disorder.

The MMSE has been widely used to screen for cognitive defects among the elderly10. The total score of
the MMSE ranges from 0 to 30. Combined with the educational level of the elderly, the diagnostic criteria
for cognitive impairment among the elderly are as follows: illiteracy is ≤17 points, primary school is ≤20
points, secondary school (including technical secondary school) is ≤22 points, and university is ≤23
points.

All the scales we used were Chinese scales which were tested by reliability and validity in other studies.
We also used a self-designed questionnaire for baseline information including age, sex, marital status,
pension, economic status, chronic disease, self-care, body aches, chewing ability, ability to go out alone,
exercise, regular diet, smoking, �lial piety, and loneliness.

Quality control

Thirty-�ve investigators were recruited for training. After uni�ed training, the investigators in this study
explained the contents of the questionnaire to the elderly one by one, and screened the cognitive function
of the respondents to ensure the accuracy of the information source.

Statistical analysis
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Items for which over 95% of participants had the same answers were excluded from the data analysis;
these items included race (“Han” accounted for 96.8%) and medical insurance (“Have” accounted for
98.9%).

In addition, the proportion of missing items was <5% among elderly adults with poor or good sleep
quality. No missing items were processed. We performed a statistical analysis of the data using SPSS
Statistics 20.0. We conducted a univariate analysis using the chi-square test, and a multivariate analysis
using binary unconditional logistic regression analysis. A P value less than 0.05 was considered
statistically signi�cant.

Results
Sample Characteristics

Among the 507 eligible participants, 253 had good sleep quality (71.6 ± 5.5 years old). This group
comprised 125 females (49.9%) and 128 males (50.6%). Among them, 75 persons (29.6%) were aged <75
years and 178 persons (70.4%) were aged ≥75 years. Furthermore, 235 elderly adults (92.9%) were
married/cohabiting and 18 (7.1%) were divorced/widowed/unmarried. Two hundred and six (81.4%)
participants had pensions and 47 (18.6%) did not. On the other hand, 254 elderly adults had poor sleep
quality (71.9 ± 4.8 years old). This group included 129 females (50.8%) and 125 males (49.2%). Among
them, 61 participants (24.0%) were aged <75 years and 193 (86.0%) were aged >75 years. Further, 194
participants (76.4%) were married/cohabiting and 60 (23.6%) were divorced/widowed/unmarried. One
hundred eighty-�ve participants (72.8%) had pensions and 69 (27.2%) did not. The overall prevalence of
depression was 21.7%; the ratios among elderly adults with good and poor sleep quality were 12.3% and
31.1%, respectively. The results of the chi-square test showed a signi�cant difference in the depression
rate between the two groups of elderly adults (P < 0.05).

Univariate analysis of factors in�uencing depression among the elderly living in pension institutions

The results of the univariate analysis of factors in�uencing depression among elderly adults living in
pension institutions are reported in Table 1. Marital status, pension, economic status, chronic illness, self-
care, body aches, chewing ability, ability to go out alone, regular exercise, and regular diet were
signi�cantly related to the prevalence of depression among all elderly adults (P < 0.05). For elderly adults
with good sleep quality, marital status, pension, economic status, chronic illness, self-care, body aches,
chewing ability, ability to go out alone, regular exercise, eating patterns, smoking, and �lial piety were
signi�cantly related to depression (P < 0.05). As for elderly adults with poor sleep quality, marital status,
pension, chronic illness, self-care, chewing ability, ability to go out alone, regular exercise, diet, and
loneliness were related to the detection rate of depression (P<0.05).

Multivariate analysis of factors in�uencing depression among elderly adults living in pension institutions
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The results of the multivariate analysis of factors in�uencing depression among elderly adults in pension
institutions are reported in Table 2. After adjustment for age, the signi�cant factors (P < 0.05) from the
univariate analysis were entered into the binary logistic model for all participants. The factors
signi�cantly in�uencing depression among elderly adults were ranked (in descending order of effect size)
as follows: marital status, smoking, chronic illness, chewing ability, regular exercise, economic status, and
child �lial piety.

Multivariate analysis of risk factors of depression according to sleep quality among elderly adults living
in pension institutions

The results of the multivariate analysis of risk factors for depression among elderly adults with different
sleep quality living in pension institutions are reported in Table 3. After adjusting for age as a �xed factor
in the model, the logistic regression analysis revealed that the factors in�uencing depression among
elderly adults with good sleep quality were ranked (in descending order of effect size) as follows: marital
status, chronic disease, regular exercise, body aches, child �lial piety, and chewing ability (P < 0.05). By
contrast, the factors in�uencing depression among elderly adults with poor sleep quality were ranked as
follows: loneliness, regular diet, chewing ability, and chronic disease (P < 0.05; Table 3).

Discussion
This study conducted a cognitive function screening for elderly adults living in pension institutions, and
adopted the highly valid and reliable GDS as the main assessment tool for evaluating depression and its
in�uencing factors among elderly adults without cognitive dysfunction. The �ndings of this study can be
characterized as a good representation of the population (and thus bearing high information reliability).
The conclusions drawn also have strong generalizability. The results of this study showed that the
depression rate among elderly adults without cognitive dysfunction living in pension institutions in
Northeastern China was 21.7%, which is much lower than that in Beijing (n = 107, 32.71%) [14] and
Guangdong Province (n = 379, 38.5%) [15]. The depression rate among elderly adults with poor sleep
quality was 31.1%, which was signi�cantly higher than that among elderly adults with good sleep quality
(12.3%). The results were similar to those pertaining to elderly adults living in pension institutions in
Beijing [14].

Similarly, Dai and Li et al. found a signi�cant negative correlation between sleep quality and depression
[5,14]. However, there was no study to discuss whether there were differences in depression in�uencing
factors among the elderly with different sleep quality. This study hopes to further analyze the in�uencing
factors of depression in the elderly with different sleep quality and provide more speci�c measures.

For the elderly with good sleep quality, spousal support and care can reduce the incidence of depression:
indeed, the incidence of depression in widowed elderly adults was signi�cantly higher than that among
married elderly adults [16]. Divorced elderly adults or those in poor marriages are also more likely to
suffer from mental health problems and increased depression [17]. However, one study has shown that
there was no relationship between depression and marital status [18]. It may be because the nature of the
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pension institution is different from that of home-based pension. Even if the elderly has a spouse, they
cannot be accompanied for a long time.

Regular exercise can strengthen the body and increase the opportunity to communicate with others while
exercising, thereby sustaining feelings of pleasure among elderly adults [19]. However, there are some
risks in physical exercise in the pension institution [20]. At present, there were also control experiments of
physical exercise in the pension institutions. Although the conclusion shows that exercise can alleviate
the depression of the elderly. But the sample size of the study was small and the exercise mode was only
a single Taiji exercise. It can not prove the safety and effectiveness of physical exercise [21]. Therefore,
this conclusion needs to be treated with caution. The implementation of physical exercise in the pension
institutions requires the supervision and guidance of a professional rehabilitation team, but many
pension institutions do not have this ability.

Elderly adults who often experienced body aches had a higher risk of depression. Body aches are likely to
increase discomfort among elderly adults, which in turn can affect their daily activities and increase their
negative emotions. However, there are adverse reactions in the elderly after self medication[22]. We
cannot encourage the elderly to use drugs blindly without the professional guidance of doctors in order to
alleviate the pain. Therefore, this conclusion needs more detailed veri�cation.

For elderly adults with poor sleep quality, loneliness is an important risk factor of depression. Insomnia
can increase elderly adults’ sense of loneliness, which is likely to cause depression 14. Similarly, chewing
ability has an impact on depression among elderly adults with poor sleep quality. Therefore, we should
pay close attention to the chewing ability of elderly adults. Pension institutions should make soft food
available to elderly adults depending on their chewing ability. These institutions should also conduct
regular physical examinations of elderly adults, supervise the rational and timely use of drugs among
elderly adults with chronic diseases, and formulate measures to reduce disease-related psychological
burdens for elderly adults, thereby reducing the incidence of depression among elderly adults living in
pension institutions.

There were some limitations in our study. First, measures for some of the factors, such as smoking and
chewing ability, were simplistic and broad, and therefore could have weakened our assessments of their
effects. Second, although the present study was a population-based study on depression among elderly
adults with different sleep quality in pension institutions in Northeastern China, it was limited by its cross-
sectional design. Third, loneliness was not evaluated by the scale in the present study, and will be
considered in the future. Therefore, all conclusions drawn from this study should be con�rmed in a future
prospective study.

In conclusion, this study is the �rst to assess depression among elderly adults with different sleep quality
in pension institutions in Northeastern China and to clarify its associated factors. Our results revealed
that the prevalence of depression differed among elderly adults according to their sleep quality. Marital
status, chronic disease, regular exercise, body aches, �lial piety, and chewing ability had considerable
effects on depression among elderly adults with good sleep quality. By contrast, loneliness, self-care,
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chewing ability, and chronic disease had considerable effects on depression among elderly adults with
poor sleep quality. Our �ndings suggest that there should be a focus on the maintenance of health status
and psychological factors to reduce the incidence of depression among elderly adults in pension
institutions.

Abbreviations
GDS: Geriatric Depression Scale

MMSE: Mini-Mental State Examination

PSQI: Sleep Quality Index

Declarations
Ethics approval and consent to participate

All participants gave written informed consent prior to participating in the study. Each participant was
clearly informed that he or she could decline or withdraw from the survey at any time. Before the
investigation, the person in charge of each elderly care institution has been contacted and the basic
information of this study has been described in detail. The investigation was conducted only after the
permission was obtained from China Medical University (Address of: No.77, Puhe Road, Shenyang North
New Area, Shenyang 110122, China). The study protocol and consent were approved by the Ethics
Review Committee of China Medical University (Ethical Review Code: AF-SOP-07-1.1-01).

Consent for publication

Not applicable.

Availability of data and materials

The datasets used and analyzed during the current study are available from the corresponding author on
reasonable request.

Competing interests

The authors declare they have no competing interests.

Funding

This study was funded by the People’s Republic of China: Development of Geriatric Nursing Policy
Principles and Training Program in Liaoning Province [Grant number: 49313], which provided �nancial
support during the search and screening of the literatures. The funder had no role in study design, data
collection and analysis, decision to publish, or preparation of the manuscript.



Page 9/14

Authors’ contributions

JZ and APW designed the research protocol, performed the study, and analysed the data. YYZ and HRJ
performed the investigation. Where questions arose, YYZ, ZGL and XJZ advised. JZ and APW designed
the Tables. JZ drafted the manuscript. JZ, APW, YYZ, ZGL, XJZ and HRJ read and revised the manuscript.
All authors read and approved the �nal manuscript.

Acknowledgements

We thank the staff members at the pension institutions for providing assistance with the �eld
investigation, administration, and data collection.

Authors’ a�liations

1. Nursing Department, The First A�liated Hospital of China Medical University, Shenyang 110001,
China

2. China Medical University, Shenyang 110122, China

3. Department of Intensive Care Unit, The First A�liated Hospital of China Medical University, Shenyang
110001, China

Corresponding author

Correspondence to Aiping Wang

References
1. Zhang NJ, Guo M, Zheng X. China: awakening giant developing solutions to population aging. The

Gerontologist. 2012;52(5):589-596.

2. World Health Organization. China country assessment report on ageing and health. 2015. Available
from: http://apps.who.int/iris/bitstream/10665/194271/1/9789241509312_eng.pdf. Accessed 17
March 2017.

3. Copeland JR, Beekman AT, Dewey ME, Hooijer C,Jordan A,Lawlor BA,Lobo A,Magnusson H,Mann
AH,Meller J,Prince MJ,Reischies F,Turrina C,deVries MW,Wilson KC. Depression in Europe.
Geographical distribution among older people. Br J Psychiatry, 1999, 174:312-21.

4. Heslon C. Suicide, a philosophical act or an act of depression? Soins Gerontol, 2016, 21(119):12-4.

5. Bourgeois J, Elseviers MM, Van Bortel L,Petrovic M,Stichele RH. Sleep quality of benzodiazepine
users in nursing homes: a comparative study with nonusers. Sleep Med. 2013; 14(7):614-21.

�. Leblanc MF, Desjardins S, Desgagné A. Sleep cognitions associated with anxiety and depression in
the elderly. Clinical intervention in Aging.2015;10:575-582.

7. Li LW, Liu J, Zhang Z, Xu H. Late-life depression in Rural China: do village infrastructure and
availability of community resources matter?. Int J Geriatrc Psychiatry, 2015, 30(7):729-36.



Page 10/14

�. Chen S, Conwell Y, He J, Lu N,Wu J. Depression care management for adults older than 60 years in
primary care clinics in urban China: a cluster-randomised trial. Lancet Psychiatry, 2015, 2(4):332-9.

9. Ng TP, Niti M, Chiam PC, Chiam PC,Kua EH. Physical and cognitive domains of the instrumental
activities of daily living: validation in a multiethnic population of Asian older adults. J Gerontol A Biol
Sci Med Sci. 2006; 61(7):726-735.

10. Sun Z. Medical Statistic. People's Medical Publishing House. 2014. (Monograph in Chinese)

11. Ahmadpanah M, Sabzeiee P, Hosseini SM, Torabian S,Haghighi M,Jahangard L,Bajoghli H,Holsboer-
Trachsler E,Brand S. Comparing the effect of prazosin and hydroxyzine on sleep quality in patients
suffering from posttraumatic stress disorder. Neuropsychobiology. 2014;69(4):235-242.

12. Lin X, Haralambous B, Pachana NA, Bryant C,Logiudice D,Goh A,Dow B. Screening for depression and
anxiety among older Chinese immigrants living in Western countries: The use of the Geriatric
Depression Scale (GDS) and the Geriatric Anxiety Inventory (GAI). Asia Pac Psychiatry. 2016
Mar;8(1):32-43.

13. de la Vega R, Tomé-Pires C, Solé E, Racine M,Castarlenas E,Jensen MP,Miró J. The Pittsburgh Sleep
Quality Index: Validity and factor structure in young people. Psychol Assess. 2015;27(4):e22-27.

14. Li YK, Wang ZW, Yin X. The relationship between sleep quality and depression among old people in
the elderly home. Journal of Nursing Administration. 2012;12(10):697-699. (Article in Chinese)

15. Wang HZ, Shi L, Gao YL. Survey of depression and life satisfaction of aged people in province-level
nursing home in Guangzhou. Journal of Nursing. 2007;14(2):5-7. (Article in Chinese)

1�. Jeon GS, Choi K, Cho SI. Impact of Living Alone on Depressive Symptoms in Older Korean Widows.
Int J Environ Res Public Health. 2017,14(10):1191.

17. Chatters L M, Taylor R J, Woodward A T, Nicklett EJ. Social support from church and family members
and depressive symptoms among older African Americans. The American Journal of Geriatric
Psychiatry, 2014;23(6): 559-567.

1�. Ranjan S , Bhattarai A , Dutta M . Prevalence of depression among elderly people living in old age
home in the capital city Kathmandu. Health Renaissance, 2013,11(3):212-218.

19. Horn PL, West NP, Pyne DB, Koerbin G,Lehtinen SJ,Fricker PA,Cripps AW. Routine exercise alters
measures of immunity and the acute phase reaction. Eur J Appl Physiol. 2015;115(2):407-15.

20. Zhang L, Wang P, Zhao X, Li YC,Zhang YQ. Analysis on the sports life style of old people in pension
institutions of the west in Liaoning. Journal of Harbin Sport University, 2015, 33(1):58-63. (Article in
Chinese)

21. Anisha V, Femila P, Appavu S. A Study to Assess the Effectiveness of Taichi Exercise on Depression
among Senior Citizens in Selected Old Age Home. Asian Journal of Nursing Education & Research,
2014,4(4):403-407.

22. Wang R, Guo DH,Zhao SY. Analysis of adverse drug reactions in 41176 elderly patients . Journal of
PLA Medical College, 2018, 039(001):69-74. (Article in Chinese)



Page 11/14

Tables
Table 1 Univariate analysis of the factors influencing depression among elderly adults living in pension
institutions
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Factors Total Good sleep quality Poor sleep quality

n Depression
Prevalence

(%)

OR
(95%CI)

n Depression
Prevalence

(%)

OR
(95%CI)

n Depression
Prevalence

(%)

OR
(95%CI)

 

Age ≧75 years 371 25.0 1.29
(0.81,
2.06)

178 13.3 1.15
(0.51,
2.58)

193 28.5 1.63
(0.89,
2.97)

 

  60–74 years 136 20.5   75 11.8   61 39.3    
Sex Female 254 24.0 1.38

(0.90,
2.11)

125 15.2 1.73
(0.80,
3.74)

129 33.3 1.24
(0.73,
2.11)

 

  Male 253 19.0   128 9.4   125 28.8    

Marital
status

Divorced/widowed/unmarried 78 56.4 7.12
(4.24,
11.96)

18 55.6 12.74
(4.54,
35.76)

60 56.7 4.33
(2.35,
7.97)

 

  Married/cohabiting 429 15.4   235 8.9   194 23.2    
Pension No 116 37.9 3.01

(1.90,
4.76)

47 29.8 4.72
(2.12,
10.48)

69 43.5 2.14
(1.20,
3.80)

 

  Yes 391 16.9   206 8.3   185 26.5    

Economic
status

Bad 52 34.6 2.08
(1.13,
3.86)

34 32.4 4.76
(2.03, 1

1.17)

18 38.9    

  Good 454 20.3   219 9.1   235 30.6    

Chronic
disease

Yes 283 35.0 10.42
(5.42,
20.03)

114 24.6 14.76
(4.35,
50.04)

169 42.0 6.97
(3.17,
15.36)

 

  No 224 4.9   139 2.2   85 9.4    

Self-care No 297 34.0 11.51
(5.66,
23.40)

134 20.9 10.21
(3.01,
34.58)

163 44.8 11.49
(4.75,
27.80)

 

  Yes 210 4.3   119 2.5   91 6.6    

Body aches Yes 68 38.2 2.61
(1.51,
4.49)

34 32.4 4.76
(2.03,
11.17)

34 44.1    

  No 438 19.2   219 9.1   219 29.2    

Chewing
ability

Poor 224 38.8 7.18
(4.34,
11.88)

100 21.0 3.80
(1.71,
8.47)

124 53.2 10.24
(5.23,
20.07)

 

  Good 283 8.1   153 6.5   130 10.0    

Ability to
go out
alone

No 186 37.1 4.03
(2.59,
6.27)

75 28.0 6.53
(2.90,
14.73)

111 43.2 2.75
(1.59,
4.76)

 

  Yes 321 12.8   178 5.6   143 21.7    
Regular
Exercise

No 281 33.8 7.19
(4.03,
12.82)

105 24.8 9.41
(3.48,
25.48)

176 39.2 4.39
(2.11,
9.10)

 

  Yes 226 6.6   148 3.4   78 12.8    

Regular
diet

No 201 35.3 3.74
(2.40,
5.83)

71 19.7 2.38
(1.11,
5.14)

130 43.8 3.62
(2.03,
6.44)

 

  Yes 306 12.7   182 9.3   124 17.7    

Smoking Yes 145 22.1   73 5.5 3.04
(1.03,

182 28.0    
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9.04)
  No 362 21.5   180 15.0   72 38.9    

Filial piety No 125 28.0 1.59
(1.00,
2.53)

79 22.8 3.65
(1.69,
7.91)

46 37.0    

  Yes 382 19.6   174 7.5   208 29.8    

Loneliness Yes 130 43.1 5.78
(2.40,
13.91)

42 17.6   88 59.6 11.10
(5.79,
21.27)

 

  No 377 20.0   211 19.4   296 21.6    

Note: CI: confidence interval; OR: Odds ratio.

 

Table 2 Multivariate analysis of factors influencing depression among elderly adults in pension

institutions
Factors OR 95% confidence

interval
P

Agea 1.02 0.96-1.08 0.47

Marital status (divorced/widowed/unmarried vs.
married/cohabiting)

9.07 2.69-30.58 <0.01

Smoking (Yes vs. No) 5.22 2.10-12.96 <0.01

Chronic disease (Yes vs. No) 4.46 2.03-9.80 <0.01

Chewing ability (Yes vs. No) 4.08 2.25-7.38 <0.01

Regular exercise (No vs. Yes) 2.96 1.46-5.99 <0.01

Economic status (bad vs. good) 2.95 1.33-6.53 <0.01

Sleep quality (bad vs. good) 2.36 1.29-4.31 <0.01

Filial piety (No vs. Yes) 2.19 1.16-4.12 0.02

aFixed in the model.

 

Table 3  Multivariate analysis of factors influencing depression among elderly adults with
different sleep quality living in pension institutions
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Factor OR 95% confidence
interval

P

Good sleep quality (n = 253)
  Agea 1.12 1.00-1.24 0.04

  Marital status (divorced/widowed/unmarried vs.
married/cohabiting)

6.91 1.79-26.79 <0.01

  Chronic disease (Yes vs. No) 6.66 1.64-26.96 <0.01

  Regular exercise (No vs. Yes) 5.11 1.56-16.67 <0.01

  Body aches (Yes vs. No) 4.10 1.30-12.97 0.02

  Filial piety (No vs. Yes) 3.79 1.34-10.73 0.01

  Chewing ability (Yes vs. No) 2.74 1.00-7.51 0.05

Poor sleep quality (n = 254)

  Agea 0.96 0.89-1.04 0.32

  Loneliness (Yes vs. No) 8.77 2.37-32.54 <0.01

  Self-care (No vs. Yes) 7.00 2.25-21.75 <0.01

  Chewing ability (Yes vs. No) 5.31 2.47-11.40 <0.01

  Chronic disease (Yes vs. No) 4.40 1.64-11.83 <0.01

aFixed in the model; age was set as a continuous variable in the multivariate analysis.


