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Abstract

should be analyzed separately.

Background: China owns he 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 purpose of this study is to
discover the risky factors of depression among nursing home residents with various sleeping quality.

Methods: We conducted a cross-sectional study in Northeastern China from May to September in 2017 using
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 collect
the information of sleep quality and depression. We used logistic regression to analyze the factors influencing
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 ache, filial piety and chewing ability had significant effects
on the depression of the elderly with good sleep quality. Loneliness, self-caring ability, chewing ability and chronic
diseases had significant effects on depression of the elderly with poor sleep quality.

Conclusion: The prevalence of depressive symptoms in the elderly is not high. However, sleeping quality
distinguishes root causes on elderly adults depression. Therefore, the risk factors of depression among elderly adults
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Background

Population aging is becoming an increasingly serious
issue globally, posing serious challenges to the mainten-
ance and/or improvement of human health and socio-
economic development, particularly in China [1]. China
has the largest aged population and it is the only country
in the world with over 100 million elderly adults (aged
60 years and above) [2]. With aging population and fam-
ily re-structures, traditional home-based care in China
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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 pri-
vate institutions which 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 grown up children.
Under such circumstance, they are more likely to suffer
from mental disorders than other elderly adults.
Depression is one of the most important indicator of
mental health. Among elderly adults, depression has
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become the second largest mental disorder after Alzhei-
mer’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 about 80% of elderly adults who
commit suicide 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. Nu-
merous 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 men-
tal status to varying degrees, and as such affects their
quality of life. Therefore, it is necessary to conduct tar-
geted research on the characteristics of the elderly popu-
lation 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
are focusing on the correlation between sleep and de-
pression among elderly adults who are either hospital-
ized or reside in a community. And yet there are few
studies on elderly adults who are living in pension insti-
tutions [5].

In fact, previous studies in China have relied on different
methods of measuring depression [7, 8], making it difficult
to compare elderly adults depression levels on the same
page. Moreover, researching conclusions from developed
countries cannot be directly applied to situation in China
because of differences in race, culture, income level, and
lifestyle. Most prior studies also did not screen for cogni-
tive impairment status among target group, leading to in-
sufficient reduction of information bias and decreasing the
generalization of previous conclusions [9].

This study attempted to analyze depression and factors
influencing it 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 within China and worldwide, to in-
vestigate depression among elderly adults living in
pension institutions. Furthermore, we comprehensively
analyzed and compared the depression levels among eld-
erly 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 Northeast-
ern China from May to September 2017. First, according
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to the information of pension institutions on the website
of the Civil Affairs Bureau, the institutions with more
than 500 beds were selected. Liaoning is a province with
14 prefecture-level cities, however not too many pension
institutions are qualified for this research. And mostly
are located within and near the provincial capital. With
the support for project funding, we selected eligible in-
stitutions from Shenyang, Anshang, Tieling and Benxi
and trained the personnel accordingly. In consideration
of the economic status, cultural background and cooper-
ation level, we selected six pension institutions from
these cities. 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 par-
ticipation in the study. Exclusion criteria of the study
population: Elderly with acute diseases during the inves-
tigation. We primarily double confirm with elder peo-
ple’s family if elders have been diagnosed as Alzheimer
as there was limited resources for us to look through.
Besides, all the participants were interviewed by using a
questionnaire exploring cognitive function, demographic
characteristics, and influencing factors. The question-
naire also made based on the Pittsburgh Sleep Quality
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. The
sample size was proportionally determined based on
each facility’s bed quantities. And participants were se-
lected randomly. The specific sampling results is shown
in Table 1. Considering the economic and human fac-
tors, the final 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 Examin-
ation (MMSE) [11]. The MMSE has been widely used to
screen for cognitive defects among the elderlyl0. 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. Five
hundred seven elderly adults without cognitive defects
were chosen as participants.

Ethics approval and consent to participate

All participants were asked to fulfill a consent form prior
participating the study. Each participants was well noted
that they have the right to decline or withdraw from the
survey at any time. Project detail has been introduced in
detail with contact persons from each institution. And
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Table 1 Sampling results of the elderly in pension institutions
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City Shenyang(1) Shenyang(2) Anshan(1) Anshan(2) Tieling Benxi Total
Number of beds 696 624 576 564 552 516 3528
Number of people selected 116 104 96 94 92 86 588

the project has been conducted with the permission
from The First Affiliated Hospital of China Medical Uni-
versity (Address of: No.155, Nanjing Road, Shenyang
110001, China) under the protocol and consent ap-
proved by the Ethics Review Committee of The First Af-
filiated Hospital of China Medical University. (Ethical
Review Code: AF-SOP-07-1.1-01).

Survey scales

Geriatric depression scale (GDS)

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 op-
posite 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 211 indicating depression.

Pittsburgh sleep quality index (PSQI)
The PSQI [13] is a self-report questionnaire that assesses
sleep quality over a one-month time interval. The meas-
ure scale consists of seven components, including
subjective sleep quality, sleep latency, sleep duration, ha-
bitual sleep efficiency, sleep disturbance, use of sleeping
medication, and daytime dysfunction. The score for each
component ranges from O to 3, where O indicates “no
difficulty” and 3 indicates “very difficult.” The total score
of the PSQI ranges from 0 to 21, with a score of >7 de-
noting poor sleep quality or having a sleep disorder.
Both scales are already used in China with citation.
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 fre-
quency, regular diet, smoking, filial piety, and loneliness.
The researchers used self-assessment questionnaire to
evaluate whether the participants were lonely or lack of
family car.

Quality control

We recruited 35 investigators to support the project and
standardized training were provided for them in order to
conduct questionnaire on their own. In consideration of
the facts that some elderly people were already unable to
read, we apply face-to-face interviews. During the inter-
view, the investigator could inform the elder regarding
the questionnaire in detail but could not be subjective
nor changing the contents randomly. For certain cases,

contents could be explained in more details on the con-
dition that not affecting the survey result. Investigators
observed participants’cognitive function to ensure the
survey result accuracy.

Statistical analysis

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 stat-
istical 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 significant. In this study, the eld-
erly people with good sleep quality and poor sleep qual-
ity were investigated. The elderly depression in pension
institutions was taken as the dependent variable, and the
content in the general data was used as the independent
variable.

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 <75years 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 >75years. Further, 194 partici-
pants (76.4%) were married/cohabiting and 60 (23.6%)
were  divorced/widowed/unmarried. One hundred
eighty-five 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 significant
difference in the depression rate between the two groups
of elderly adults (P < 0.05).
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Univariate analysis of risk factors of depression according
to sleep quality among elderly adults living in pension
institutions

The results of the univariate analysis of factors influen-
cing depression among elderly adults living in pension
institutions are reported in Table 2. For elderly adults
with good sleep quality, marital status, pension, eco-
nomic status, chronic illness, self-care, body aches,
chewing ability, ability to go out alone, regular exercise,
eating patterns, smoking, and filial piety were signifi-
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 re-
lated to the detection rate of depression (P < 0.05).

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 fixed factor in the
model, the logistic regression analysis revealed that the
factors influencing 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 filial piety, and chew-
ing ability (P < 0.05). By contrast, the factors influencing
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 influencing factors
among elderly adults without cognitive dysfunction. The
findings of this study can be characterized as a good rep-
resentation of the population (and thus bearing high in-
formation 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 Guang-
dong Province (n =379, 38.5%) [15]. The depression rate
among elderly adults with poor sleep quality was 31.1%,
which was significantly higher than that among elderly
adults with good sleep quality (12.3%). The results were
similar to those pertaining to elderly adults living in pen-
sion institutions in Beijing [14].
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Similarly, Dai and Li et al. found a significant negative
correlation between sleep quality and depression [5, 14].
However, there was no study to discuss whether there
were differences in depression influencing factors among
the elderly with different sleep quality. This study hopes
to further analyze the influencing factors of depression
in the elderly with different sleep quality and provide
more specific measures. The following will reveal ac-
cordingly based on sleeping quality.

For the elderly with good sleep quality, spousal sup-
port and care can reduce the incidence of depression: in-
deed, the incidence of depression in widowed elderly
adults was significantly higher than that among married
elderly adults [16]. Divorced elderly adults or those in
poor marriages are also more likely to suffer from men-
tal health problems and increased depression [17]. How-
ever, one study has shown that there was no relationship
between depression and marital status [18]. It may be
because the nature of the pension institution is different
from that of home-based pension. Even if the elderly (in
pension institution) has a spouse, they cannot be accom-
panied for a long time.

Regular exercise can strengthen the body and increase
the opportunity to communicate with others while exer-
cising, thereby sustaining feelings of pleasure among eld-
erly 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 con-
clusion 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 ex-
ercise [21]. Therefore, this conclusion needs to be
treated with caution. The implementation of physical ex-
ercise in the pension institutions requires the supervi-
sion and guidance of a professional rehabilitation team,
which most of the pension institutions are lack of. In
this study, various physical exercise for elder in pension
institutions are carried, which include table tennis, run-
ning, dancing and etc. In the future, with the guidance
of professional teams, we could carry out research focus-
ing one form of sports.

Elderly adults who often experienced body aches had a
higher risk of depression. Body aches are likely to in-
crease discomfort among elderly adults, which in turn
can affect their daily activities and increase their negative
emotions. Some studies show that there is a relationship
between the degree of physical pain and depression in
the elderly [22]. However, others are indicating no cor-
relation in such relationship as high tolerance of pain,
reduced sensitivity to pain, and elderly people subject-
ively thinking the pain is the natural result of the age
could also be the possibilities [23]. Nevertheless. It is
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Table 2 Univariate analysis of the factors influencing depression among elderly adults living in pension institutions

Factors Total Good sleep quality Poor sleep quality
n Depression OR (95%Cl) n Depression OR (95%Cl) n Depression OR (95%Cl)
Prevalence (%) Prevalence (%) Prevalence (%)
Age 275years 371 250 129 (081,206) 178 133 115 (051,258) 193 285 163 (089, 2.97)
60-74 136 205 75 118 61 393
years
Sex Female 254 240 138 (090, 2.11) 125 152 173 (080,3.74) 129 333 124 (0.73, 2.11)
Male 253 190 128 94 125 288
Marital  Divorced/ 78 564 7.2 (424,11.96) 18 556 1274 (454,3576) 60 567 433 (235, 7.97)
status widowed/
unmarried
Married/ 429 154 235 89 194 232
cohabiting
Pension  No 116 379 301 (190,476) 47 298 472(212,1048) 69 435 2.14 (1.20, 3.80)
Yes 391 169 206 83 185 265
Economic  Bad 52 346 208 (1.13,386) 34 324 476(203,11.17) 18 389
status Good 454 203 219 91 235 306
Chronic  Yes 283 350 1042 (542,2003) 114 246 1476 (4.35,5004) 169 420 6.97 (3.17,15.36)
disease g 224 49 139 22 85 94
Self-care  No 297 340 1151 (566, 2340) 134 209 1021 (301,3458) 163 448 11.49 (4.75, 27.80)
Yes 210 43 119 25 9 66
Body Yes 68 382 261 (1.51,449) 34 324 476 (203,11.17) 34 44,
aches No 438 192 219 91 219 292
Chewing  Poor 224 388 7.18 (4.34,11.88) 100 21.0 380 (1.71,847) 124 532 1024 (5.23, 2007)
ability Good 283 81 153 65 130 100
Ability to No 186 37.1 403 (259,627) 75 280 6.53 (290, 1473) 111 432 2.75 (159, 4.76)
IO ves 321 128 178 56 143 217
Regular  No 281 338 719 (403, 1282) 105 248 941 (348,2548) 176 392 439 (211,9.10)
Brercise v 226 66 148 34 78 128
Regular  No 201 353 374 (240,583) 71 197 238 (1.11,5.14) 130 438 362 (203, 6.44)
diet Yes 306 127 182 93 124 177
Smoking  Yes 145 221 73 55 304 (103,904) 182 280
No 362 215 180 150 72 389
Filial piety No 125 280 159 (100,253) 79 228 365 (169,791) 46 370
Yes 382 196 174 75 208 298
Loneliness Yes 130 43.1 578 (240,1391) 42 176 88 596 11.10 (579, 21.27)
No 377 200 211 194 296 216

Cl confidence interval, OR Odds ratio

essential to pay attention to the physical pain of the eld-
erly. Meanwhile, we should encourage the elderly to hon-
est about the pain level so that medical personnel could
provide corresponding measures to release the pain.
Painkiller could be provided according to the standard.
Taking medication without medical advice creates risk at
the same time. There are adverse reactions in the elderly
after self medication [24]. We cannot encourage the eld-
erly to use drugs blindly without the professional

guidance of doctors in order to alleviate the pain. There-
fore, this conclusion needs more detailed verification.

For elderly adults with poor sleep quality, loneliness is
an important risk factor of depression. Insomnia can in-
crease 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
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Table 3 Multivariate analysis of factors influencing depression among elderly adults with different sleep quality living in pension

institutions

Factor OR 95% confidence interval P

Good sleep quality (n=253)
Age® 112 1.00-1.24 0.04
Marital status (divorced/widowed/unmarried vs. married/cohabiting) 6.91 1.79-26.79 <001
Chronic disease (Yes vs. No) 6.66 1.64-26.96 <001
Regular exercise (No vs. Yes) 511 1.56-16.67 <001
Body aches (Yes vs. No) 4.10 1.30-1297 0.02
Filial piety (No vs. Yes) 3.79 1.34-10.73 0.01
Chewing ability (Yes vs. No) 274 1.00-7.51 0.05

Poor sleep quality (n=254)
Age® 0.96 0.89-1.04 0.32
Loneliness (Yes vs. No) 8.77 237-32.54 <001
Self-care (No vs. Yes) 7.00 225-21.75 <001
Chewing ability (Yes vs. No) 531 247-1140 <001
Chronic disease (Yes vs. No) 440 1.64-11.83 <0.01

“Fixed in the model; age was set as a continuous variable in the multivariate analysis

institutions should provide soft food to elderly adults
based 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 formu-
late measures to reduce disease-related psychological
burdens for elderly adults, thereby reducing the inci-
dence of depression among elderly adults living in pen-
sion institutions. Under the present conditions in China,
the majority elders choose to live at home together with
their spouse or children. Only a small portion of elder
Chinese are living in pension institutions. With no
massive markets, pension institutions in China lack of
systemic management and professional nursing staff.
There is also a lack of professional guidance regarding
elderly depression treatment. In such case, we need to
make continuous contributions to further develop com-
prehensive pension instituions.

There were some limitations in our study. First, mea-
sures 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 dif-
ferent sleep quality in pension institutions in Northeast-
ern 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 confirmed in a future prospective study.

In conclusion, this study is the first to assess depres-
sion 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 differentiated among elderly
adults according to their sleep quality. Marital status,
chronic disease, regular exercise, body aches, filial piety,
and chewing ability had considerable effects on depres-
sion among elderly adults with good sleep quality. By
contrast, loneliness, self-care, chewing ability, and
chronic disease had considerable effects on depression
among elderly adults with poor sleep quality. Our find-
ings suggest that there should be a focus on the main-
tenance of health status and psychological factors to
reduce the incidence of depression among elderly adults
in pension institutions.
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