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Abstract: The elderly are susceptible to depression, especially empty nesters. This study investigated
the risk factors associated with depression in empty nesters. The participants were selected via
multi-stage random cluster sampling. Depression symptoms were assessed using the Geriatric
Depression Scale. The questionnaire surveyed demographic characteristics, underlying diseases,
behaviors and lifestyles, negative life experiences, social support, self-care ability, etc. Chronic
health conditions, such as being overweight/obese, smoking cessation, cancer, and chronic pain,
as well as negative life experiences, such as the death of a loved one and financial loss, increased
the risk of depression in empty nesters. In addition, the incapability of performing self-care also
increased the risk of depression in empty nesters. The prevalence of depression in empty nesters
was high. Being overweight/obese, cancer, chronic pain, smoking cessation, the death of a loved
one, financial loss, and the incapability to deliver self-care were risk factors for depression in empty
nesters. It is recommended that comprehensive measures be taken to enhance health interventions
for this population, including encouraging a proper diet and physical activity for weight control,
providing psychological counseling after negative life experiences, and teaching correct methods of
smoking cessation.
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1. Introduction

The aging population phenomenon is a major social problem around the globe in the 21st century.
At present, most people can expect to live to 60 or older as the youth mortality rate is greatly reduced
and life expectancy continues to grow [1]. Combined with the decline in the fertility rate, the increase
in life expectancy is leading to a rapid aging of the world’s population [1]. In China, as of the end
of 2018, the number of people aged 60 or older was close to 250 million, accounting for 17.9% of the
total population [2]. In 2015, the “Family Development Report of China (2015)” issued by the National
Health and Family Planning Commission showed that empty nesters accounted for half of all elderly
people. It is estimated that the proportion of empty-nest families will account for 90% of elderly
families in 2030, when the elderly families in China will be empty-nested across the board [3,4].

On a global scale, the burden of depression continues to increase [5]. Depression is a common
mental disorder, and approximately 300 million people of all ages suffer from it worldwide. Depression
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is the leading cause of disability in the world and it is a major factor contributing to the global burden
of disease [6]. Depression can lead to suicide in the worst cases [7]. Depression is expected to be the
main cause of disease burden in 2030 [4]. The elderly are more susceptible to depression than other
populations, especially empty nesters [8]. In China, the prevalence of depression in the elderly is
worrying. In 2012, the results of an investigation using the Geriatric Mental State examination among
4265 community elderly people conducted in four provinces in China showed that the detection rate of
depression symptoms in empty nesters was 8.18%, which was higher than the 6.31% for non-empty
nesters [9]. Empty nesters are more likely to develop depression than average elderly people [10].
The depression problem of empty nesters has become a major social problem related to the health
status of China’s aging population [4].

Empty nesters are susceptible to different adverse conditions and they are confronted with
age-related problems, such as chronic diseases [5,11-14] and irreversible reductions in cognitive
function [15]. In addition, more and more studies have shown that social support [16], behaviors and
lifestyles [17,18], self-care ability [19,20], negative life experiences [14,18,21,22], obesity [23], etc., are
the main risk factors for depression in empty nesters. Some studies have also shown that gender, age,
occupation, education level, marital status, etc. affect the occurrence of depression [7,24-29]. Therefore,
this study aimed to assess the prevalence and distribution of depression in empty nesters in a coastal
city of China through cross-sectional questionnaires and physical examinations, and to explore the risk
factors associated with depression in empty nesters in order to provide an effective theoretical basis for
resolving the problem.

2. Materials and Methods

2.1. Participants

This study defined empty nesters as individuals living alone for more than six months a year due to
their children having left home (for work, study, marriage, etc.), being childless, being widow/divorced,
etc., including empty-nested couples living together and empty-nested individuals living by themselves.
The exclusion criteria were as follows: (1) Individuals who had lost relatives and friends within two
months before the investigation; (2) individuals who had taken psychotropic drugs or received
treatment for mental illnesses within two months before the investigation; (3) individuals who had
significant physical illnesses and could not participate in the survey; and (4) individuals who were not
willing to participate in this research.

The sample size was calculated using the following formula:

DEXNxpx(1-p)
£ X(N-1)+px(1-p)

2
Z a
2

DE stood for “design effect” and was assigned as 1.5, N was the total number of empty
nesters (50,000), the expected prevalence rate p was assigned as 50%, d was assigned as 5%, and
a=0.05. The calculated sample size was 572. Using the multi-stage random sampling method,
8 townships/subdistricts (6 townships and 2 subdistricts) in the city were randomly selected,
1 village/residential committee was randomly selected from each township/subdistrict, and 66 empty
nesters were selected as a research unit from each village/residential committee. Empty nesters aged
60 or older were then selected as research participants, with the total sample size being 813 people.

A one-to-one and face-to-face survey was conducted for each eligible empty nester using a
self-designed questionnaire. All participants signed an informed consent form, and this research was
approved by the Bioethical Committee at Taizhou Tumor Hospital (SL2019007), Zhejiang Province,
PR China.
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2.2. Assessment of Depression

The Geriatric Depression Scale (GDS) compiled by Brink et al. in 1982 and standardized for the
elderly [30] was used, and it includes 30 items with a total score of 30 points. Specifically, 0 to 10
points indicates no depression, 11 to 20 points indicates mild depression, and 21 to 30 points indicates
moderate to severe depression. The validated Chinese version of the GDS was used in this study.

2.3. Investigation of Related Factors

Related factors used in this study were divided into six groups: Demographic characteristics,
underlying diseases, behaviors and lifestyles, negative life experiences, social support evaluation, and
self-care ability assessment.

2.3.1. Demographic Characteristics

Gender, age (divided into three groups: 60 to 69 years old, 70 to 79 years old, and over 80 years
old), occupation (cultivation, housework, and other occupations), education level (illiterate, primary
school, and junior high school, and above), marital status (married, widow/divorced, and other), etc.
were described in the demographic characteristics section.

2.3.2. Underlying Diseases

Underlying diseases included investigation of hypertension, diabetes, dyslipidemia, coronary
heart disease, stroke, chronic respiratory diseases, cancer, chronic pain (more than three months’
duration with daily or almost daily pain), and physical discomfort (participants were asked whether
there had been any physical discomfort in the last two weeks).

2.3.3. Behaviors and Lifestyles

Smoking status (never, still smoking, or smoking cessation), drinking status (never, still drinking,
or drinking cessation), exercise (whether the participant exercised in their spare time), and use of
micronutrients (whether the participant had regularly taken oral vitamins, calcium tablets, or other
trace element supplements in the last year) were included in the behaviors and lifestyles section.

2.3.4. Negative Life Experiences

Whether the empty nesters had experienced health changes, economic difficulties, the death of a
loved one, loss of property, sad experiences, conflicts between relatives or friends, or terror in the last
two years was asked in the negative life experiences section.

2.3.5. Social Support Evaluation

The Social Support Rating Scale has 10 items, covering objective support (3 items), subjective
support (4 items), and support utilization (3 items), with a total score of 40 points. Higher scores
indicated high social support. It is generally considered that a total score of less than 20 points indicates
limited social support, 20 to 30 points indicates general social support, and 30 to 40 points indicates
satisfactory social support.

2.3.6. Self-Care Ability Assessment

The Barthel index rating scale was used to evaluate the participants’ self-care ability. The scale
includes 10 items with a total score of 100 points. A score of no more than 40 points indicates heavy
dependence, where the participant relies totally on the care of others; a score of 41 to 60 points indicates
moderate dependence, where the participant relies mostly on the care of others; a score of 61 to 99
points indicates light dependence, where the participant relies partly on the care of others; and a score
of 100 points indicates no dependence, where the participant does not need others to take care of them.
The validated Chinese version was used in this study.
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2.4. Statistical Analysis

The percentages of depression in populations with different characteristics were estimated based
on the complex sampling method, and a correlation analysis was performed using the Rao-Scott
chi-square test. The OR (odds ratio) value of each factor associated with depressive symptoms was
calculated by univariate weighted logistic regression analysis, and the confounding effect of various
factors was further controlled by multivariate weighted logistic regression analysis. Statistical tests
(two-tailed, « = 0.05) and all analyses were performed using the SPSS 20.0 software (SPSS Inc., Chicago,
IL, USA).

3. Results

A total of 813 people (326 males and 487 females) were enrolled in the study. The GDS was
used to evaluate the depressive symptoms of empty nesters. The estimated prevalence of depressive
symptoms in empty nesters was 46.5% (95% Cl: 8.6-54.6%). The prevalence of depressive symptoms
in different populations is shown in Table 1. The prevalence of depressive symptoms in men was
lower than the prevalence of depressive symptoms in women, and the weighted prevalence rates were
41.2% (95% CI: 33.0-49.9%) and 50.0% (95% CI: 41.8-58.2%), respectively. The weighted prevalence
of depressive symptoms in overweight/obese participants was 55.8% (95% CI: 46.1-59.9%), which
was higher than weighted prevalence of depressive symptoms in participants with lean/normal
weight. The weighted prevalence of depressive symptoms in participants engaged in housework was
56.8% (95% CI: 45.6-67.2%), which was significantly higher than individuals with cultivation or other
occupations. The weighted prevalence of depressive symptoms among religious believers (49.7%, 95%
CI: 40.9-58.5%) was significantly higher than weighted prevalence of depressive symptoms among
non-religious believers (29.0%, 95% CI: 17.3-44.4%). The prevalence of depression in participants
with chronic diseases, such as dyslipidemia (62.0%, 95% CI: 50.2-72.5%), chronic respiratory diseases
(54.1%, 95% CI: 50.3-57.8%), and cancer (84.5%, 95% CI: 55.0-96.1%), was high. Smokers (39.4%, 95%
CI: 27.0-53.2%) and drinkers (33.5%, 95% CI: 21.7-47.9%) showed a lower prevalence of depressive
symptoms than non-smokers/drinkers or participants who had quit smoking/drinking. In terms of
negative life experiences, individuals who had experienced the death of a loved one (73.7%, 95%
CI: 60.4-83.8%), financial losses (80.0%, 95% CI: 53.5-93.3%), and sad experiences (72.9%, 95% CI:
55.9-85.1%) demonstrated a high prevalence of depressive symptoms.

Table 1. General characteristics of included empty-nested older adults.

Depressive Symptoms

Characteristics Rao-Scott Chi-square  p-Value
n % Weighted %  95% CI of Weighted %
Sex

Male 157 48.2 412 33.049.9 14.501 0.007

Female 263 54.0 50.0 41.8-58.2
Age Group (years)

60-69 140 49.5 48.7 39.5-57.9 1.366 0.288
70-79 183 54.3 47.0 37.0-57.1
>80 97 50.3 42.8 36.4-49.4

Body Mass Index (BMI, kg/m?)

Normal 18.5-24.9 187 48.1 421 32.8-52.1 12.876 0.003
Lean <18.5 19 44.2 37.6 34.5-40.8
Overweight/obese > 25.0 203 55.8 53.0 46.1-59.9

Educational Level

Illiterate 261 54.6 48.6 40.2-57.0 3.963 0.064
Primary 133 48.5 45.5 35.2-56.1
Secondary and higher 26 42.6 35.8 28.1-44.3

Occupation

Cultivation 120 45.6 37.0 31.2-433 17.099 0.003

Housework 239 61.3 56.8 45.6-67.2

Other 61 38.1 34.5 23.6-47.2
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Table 1. Cont.
Lo Depressive Symptoms .
Characteristics Rao-Scott Chi-square p-Value
n % Weighted %  95% CI of Weighted %
Marital Status
Married 259 48.9 447 38.1-51.4 3.486 0.069
Widow/Divorced 148 57.1 50.3 39.0-61.5
Other 13 54.2 493 35.3-63.4
Religious Belief
Yes 365 54.0 49.7 40.9-58.5 10.987 0.013
No 55 40.1 29.0 17.3-44.4
Hypertension
Yes 186 52.5 471 38.4-56.0 0.390 0.552
No 234 51.0 46.1 38.4-54.0
Diabetes Mellitus
Yes 62 58.5 543 43.8-64.5 5.517 0.051
No 358 50.6 45.5 37.5-53.7
Dyslipidemia
Yes 41 64.1 62.0 50.2-72.5 31.993 0.001
No 379 50.6 45.2 37.6-53.0
Coronary Heart Disease
Yes 38 58.5 53.3 34.6-71.1 1.640 0.241
No 382 51.1 46.0 38.7-53.4
Stroke
Yes 24 63.2 59.5 36.5-79.1 2.885 0.133
No 396 51.1 459 38.4-53.5
Chronic Respiratory Disease
Yes 27 56.3 54.1 50.3-57.8 11.553 0.011
No 393 514 459 37.8-54.2
Cancer
Yes 8 66.7 84.5 55.0-96.1 10.392 0.015
No 412 514 46.0 38.1-54.2
Chronic Pain
Yes 126 61.8 56.3 41.1-70.4 5.249 0.056
No 294 48.3 427 35.8-49.8
Discomfort
Yes 67 53.2 46.3 30.8-62.6 0.002 0.966
No 353 514 46.6 39.4-53.9
Smoking Status
Never 337 515 46.7 39.4-54.2 6.437 0.017
Current 55 48.7 39.4 27.0-53.2
Former 28 62.2 59.0 48.6-68.7
Drinking Status
Never 348 53.8 487 40.7-56.7 6.411 0.012
Current 48 39.3 33.5 21.7-47.9
Former 24 54.5 52.0 39.7-64.1
Physical Activity
Yes 115 51.1 46.1 34.2-58.5 0.023 0.884
No 305 51.9 46.7 39.4-54.2
Nutrient Supplements
Yes 55 55.0 47.0 33.4-61.1 0.016 0.904
No 365 51.2 46.5 39.0-54.2
Worry About Children
Yes 180 63.8 542 47.4-60.9 4.568 0.070
No 240 452 42.8 32.0-54.3
Change of Health Status
Yes 157 65.7 51.0 37.8-64.0 0.772 0.409
No 263 45.8 448 35.3-54.7
Financial Hardship
Yes 85 63.4 482 34.9-61.7 0.115 0.745
No 335 49.3 46.2 37.9-54.8
Death of a Close Relative
Yes 58 77.3 73.7 60.4-83.8 39.344 <0.001
No 362 49.1 439 36.9-51.2
Unexpected Financial Loss
Yes 33 86.8 80.0 53.5-93.3 13.298 0.008
No 387 49.9 453 37.7-53.3
Sad Experiences
Yes 56 80.0 72.9 55.9-85.1 20.092 0.003
No 364 49.0 44.6 37.0-52.5
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Table 1. Cont.

Depressive Symptoms

Characteristics Rao-Scott Chi-square  p-Value
n % Weighted %  95% CI of Weighted %
Conflicts between Relatives or Friends
Yes 22 81.5 65.2 28.3-89.9 1.657 0.239
No 398 50.6 46.1 38.2-54.2
Experience of Terror
Yes 24 64.9 42.5 20.6-67.8 0.183 0.682
No 396 51.0 46.8 39.2-54.5
SSRS Score

<20 29 48.3 44.6 31.8-58.1 1.483 0.263

20-29 178 59.9 53.1 46.8-59.3
>20 213 47.1 434 30.8-57.0

Self-Care Ability

Yes 396 51.4 46.3 38.2-54.7 1.630 0.242
No 24 61.5 53.4 44.9-61.6

The results of the multivariate weighted logistic regression analysis of depressive symptoms
(Table 2) showed that being overweight/obese could increase the risk of depressive symptoms (adjusted
OR = 1.64, 95% CI: 1.04-2.56) compared to people with a normal BMI. Compared to participants with
cultivation, individuals engaged in housework demonstrated a higher risk of depressive symptoms
(adjusted OR = 2.48, 95% CI: 1.86-3.31). Religious people showed a higher risk of depressive symptoms
than individuals without religious beliefs (adjusted OR = 2.24, 95% CI: 1.19-4.20). At the same time,
chronic diseases, such as cancer (adjusted OR = 5.19, 95% CI: 1.14-23.56) and chronic pain (adjusted
OR = 1.60, 95% CI: 1.18-2.17), could significantly increase the risk of depressive symptoms. Compared
to non-smokers, quitters were prone to depressive symptoms (adjusted OR = 3.08, 95% CI: 1.89-5.02);
drinking appeared to produce a certain protective effect against depressive symptoms (adjusted
OR = 0.60, 95% CI: 0.37-0.99). Negative life experiences, such as the death of a loved one (adjusted
OR = 2.26, 95% CI: 1.75-2.91) and financial losses (adjusted OR = 5.30, 95% CI: 2.99-9.39), could
significantly increase the risk of depressive symptoms in empty nesters. In addition, the incapability
of providing self-care (adjusted OR = 1.53, 95% CI: 1.10-2.13) also increased the risk of depressive
symptoms in empty nesters.

Table 2. Multifactor weighted logistic regression analysis of depressive symptom:s.

Risk Factors OR (95% CI) p-Value Adjusted OR (95% CI) p-Value
Sex
Male 0.70 (0.56-0.87) 0.007 1.17 (0.98-1.40) 0.072
Age Group (years)
60-69
70-79 0.93 (0.68-1.27) 0.620 0.94 (0.70-1.28) 0.668
>80 0.79 (0.53-1.17) 0.197 0.78 (0.47-1.28) 0.277
Body Mass Index (BMI, kg/m?)
Normal
Lean 0.83 (0.59-1.15) 0.220 1.00 (0.73-1.37) 0.992
Overweight/obese 1.55 (1.16-2.07) 0.009 1.64 (1.04-2.56) 0.032
Educational Level
Illiterate
Primary 0.88 (0.71-1.09) 0.210 0.82 (0.66-1.01) 0.057
Secondary and higher 0.59 (0.37-0.94) 0.032 0.62 (0.34-1.15) 0.110
Occupation
Cultivation
Housework 2.23 (1.35-3.69) 0.007 2.48 (1.86-3.31) <0.001
Other 0.90 (0.49-1.62) 0.674 0.89 (0.6-1.32) 0.508
Marital Status
Married
Widow/Divorced 1.25 (1.00-1.57) 0.051 0.87 (0.53-1.44) 0.545

Other 1.20 (0.72-2.01) 0.422 1.28 (0.39-4.23) 0.634
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Table 2. Cont.

Risk Factors OR (95% CI) p-Value Adjusted OR (95% CI) p-Value
Body Mass Index (BMI, kg/m?)
Religious Belief
Yes 2.42 (1.27-4.62) 0.014 2.24 (1.19-4.20) 0.019
Hypertension
Yes 1.04 (0.89-1.22) 0.552 0.83 (0.65-1.06) 0.117
Diabetes Mellitus
Yes 1.43 (1.00-2.04) 0.052 1.24 (0.81-1.91) 0.277
Dyslipidemia
Yes 1.98 (1.48-2.64) 0.001 1.45 (0.88-2.40) 0.125
Coronary Heart Disease
Yes 1.34 (0.78-2.32) 0.242 1.11 (0.68-1.82) 0.624
Stroke
Yes 1.74 (0.8-3.79) 0.137 1.70 (0.50-5.72) 0.339
Chronic Respiratory Disease
Yes 1.39 (1.10-1.75) 0.012 1.14 (0.88-1.48) 0.272
Cancer
Yes 6.4 (1.35-30.44) 0.026 5.19 (1.14-23.56) 0.037
Chronic Pain
Yes 1.73 (0.98-3.06) 0.057 1.60 (1.18-2.17) 0.008
Discomfort
Yes 0.99 (0.56-1.74) 0.966 0.75(0.44-1.27) 0.235
Smoking Status
Never
Current 0.74 (0.52-1.06) 0.087 1.09 (0.61-1.97) 0.732
Former 1.64 (1.12-2.41) 0.018 3.08 (1.89-5.02) 0.001
Drinking Status
Never
Current 0.53 (0.34-0.83) 0.012 0.60 (0.37-0.99) 0.045
Former 1.14 (0.60-2.19) 0.639 0.74 (0.32-1.68) 0.409
Physical Activity
Yes 0.98 (0.67-1.42) 0.884 1.02 (0.80-1.30) 0.854
Nutrient Supplements
Yes 1.02 (0.68-1.53) 0.904 0.75 (0.55-1.01) 0.055
Worry About Children
Yes 1.58 (0.95-2.64) 0.071 1.88 (0.84-4.25) 0.108
Change of Health Status
Yes 1.28 (0.66-2.49) 0.409 0.92 (0.52-1.63) 0.753
Financial Hardship
Yes 1.08 (0.62-1.90) 0.745 0.77 (0.49-1.22) 0.220
Death of a Close Relative
Yes 3.59 (2.16-5.95) 0.001 2.26 (1.75-2.91) <0.001
Unexpected Financial Loss
Yes (1.5;{?271) 0.013 5.30 (2.99-9.39) <0.001
Sad Experiences
Yes 3.33 (1.71-6.49) 0.004 0.90 (0.61-1.35) 0.563
Conflicts between Relatives or Friends
Yes 2.19 (0.50-9.60) 0.249 0.96 (0.55-1.67) 0.869
Experience of Terror
Yes 0.84 (0.32-2.20) 0.682 0.41 (0.26-0.64) 0.002
SSRS Score
<20
20-29 1.41 (0.94-2.10) 0.082 1.52 (0.89-2.61) 0.108
>20 0.96 (0.36-2.56) 0.916 0.74 (0.27-2.01) 0.499
Self-Care Ability
No 1.32 (0.79-2.23) 0.244 1.53 (1.10-2.13) 0.019

4. Discussion

This study showed that the prevalence of depressive symptoms in empty nesters reached 47%,
which was significantly higher than the rate of 23.6% seen in the general elderly population. This
finding was consistent with the findings of other studies [10,11,25], which may be due to the fact that,
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compared to non-empty nesters, empty nesters report lower incomes, a higher prevalence of chronic
diseases, and no intimate siblings, friends, or even neighbors, which may increase their susceptibility
to discomfort and anxiety and a higher risk of depression.

This study showed that the occurrence of depression in empty nesters was related to chronic
conditions, such as being overweight/obese, religious beliefs, cancer, and chronic pain, as well as
practices such as smoking and drinking. Being overweight/obese is a common problem among the
elderly in China. In 2012, the rate of overweight residents aged 60 or older in China was 31.9% and
the obesity rate was 11.6%, which were 7.6% and 2.7% higher than in 2002, respectively [31]. Being
overweight/obese is a risk factor for many chronic diseases, which, to some extent, increases the
psychological burden of the elderly. Chronic diseases damage the health of empty nesters and they also
reduce their quality of life [32]. Empty nesters are likely to complain about emptiness and helplessness
in life and feel that they lack friends and, therefore, are likely to be depressed [33,34]. Because of the
poor prognosis and high mortality rate of many cancers, people generally have negative thoughts
toward cancer. Therefore, after the diagnosis of cancer, the elderly, including empty nesters, are prone to
anxiety and depression [19]. A strong association was found between cancer and the risk of depressive
symptoms. Similarly, chronic pain is a long-term affliction in the elderly that negatively impacts their
normal life, sleep, rest, and even psychology, making them prone to depressive symptoms [23,35].
Seemingly, empty nesters with religious beliefs are at a high risk of developing depressive symptoms,
which may be related to the search for mental support by empty nesters after the occurrence of
diseases or negative life experiences. In other words, many empty nesters develop religious beliefs
after experiencing depressive symptoms or corresponding risk factors [36,37]. Smoking and drinking
can relieve the psychological stress and anxiety of the elderly to a certain extent. On the other hand,
however, smoking cessation may cause certain depressive symptoms in the elderly [38,39], and this
may be due to the fact that, for some elderly, smoking was one of their pleasures that has now been
taken away from them.

This study showed that the negative life experiences of losing loved ones and financial losses are
risk factors for depression in empty nesters. These experiences often negatively impact the mental
state of the elderly, making them prone to anger, loneliness, sadness, etc. Moreover, empty nesters
cannot share their negative life events with other individuals due to the lack of an effective social
support system, and negative coping strategies are often used, which can easily lead to symptoms
of depression [1,40]. Chan et al. [41] found that negative life events, as stressors, were positively
correlated with depression and they were potential risk factors for depression in the elderly. One
study [42] showed that the number of negative life events was directly proportional to the risk of
developing senile depression, and the number of negative events had an additive effect on senile
depression. Therefore, negative life events, such as the death of a loved one and financial losses (e.g.,
due to natural disasters such as earthquakes), are likely to induce depressive symptoms in empty
nesters [43,44].

High economic levels tend to lead to better health conditions and high life satisfaction [45,46].
A study on health and life satisfaction among the elderly showed that their perceptions of life satisfaction
varied according to their health status [47], while life satisfaction was negatively correlated with
depression [48]. Economic hardship may limit the ability of empty nesters to live independently and
meet their social needs or desires [49]. Studies have shown that, compared with non-empty nesters,
the income of empty nesters is lower, which may prevent them from interacting with friends or family
in life or work, limiting their opportunities to increase their satisfaction with these aspects, increasing
the incidence of depression [45].

The incapability of providing self-care is a risk factor for depression in elderly people. Self-care
ability is the basis for the elderly to maintain social activities. Elderly people with impaired self-care
ability will reduce their activities due to the weakening of the body, leading to a decline in physical
flexibility and social adaptability. Consequently, elderly people will experience declines in their
confidence to care for themselves, leading to fear and depression [50]. Self-care ability is closely related
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to the occurrence of depression [51]. The risk of depression in empty nesters with impaired self-care
ability is significantly higher than the risk of depression in elderly people with normal self-care ability,
which may be due to impaired self-care ability and leaves empty nesters dependent on their family
and society. If these individuals are not properly cared for, they will experience negative emotions,
such as helplessness or worthlessness, leading to depressive symptoms [52]. Therefore, improving the
self-care ability of empty nesters is of great significance to the prevention and treatment of depression
in this population.

5. Conclusions

This study investigated the prevalence of depressive symptoms and the corresponding risk
factors in empty nesters and provided primary evidence for exploring the health problems of this
population and proposing interventions. The main limitation of this study is that it was a cross-sectional
investigation, which cannot determine the chronological order of factors and depressive symptoms
necessary to determine causality. Through the study, it was found that the prevalence of depression in
empty nesters was high and its occurrence was related to many factors. Being overweight/obese, cancer,
chronic pain, smoking cessation, the death of a loved one, financial losses, and the incapability of
providing self-care are risk factors for depression in empty nesters. We suggested that comprehensive
measures should be taken to enhance health interventions for empty nesters, which include encouraging
proper diets and physical activity to help them lose weight, delivering psychological counseling for
negative life experiences, and teaching correct methods of smoking cessation. Further in-depth research
on the major health issues of empty nesters is also suggested [42,53], such as lower limb atherosclerosis
disease (LEAD), which is associated with increased risk of incident heart failure and may cause
subsequent heart failure [54].

Author Contributions: Methodology, Y.Y. and W.E,; validation, Y.Y., G.D., and W.E; investigation, L.W., Y].,
J.L., and W.E; resources, W.F.,; formal analysis, Y.Z., T.Z., and FH.; writing—original draft preparation, Y.Y.;
writing—review and editing, Y.Y. and W.F. and all the other authors; funding acquisition, W.F.

Funding: This research was funded by Wenling Center for Disease Control and Prevention, grant
number 2016C311144.

Acknowledgments: The authors would like to acknowledge Danjiang Sun at the Taizhou Tumor Hospital for his
time and support for this research. Further, we would like to thank all participants and investigators at Wenling
Center for Disease Control and Prevention.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Ormel, J.; Oldehinkel, A.]J.; Brilman, E.I. The interplay and etiological continuity of neuroticism, difficulties,
and life events in the etiology of major and subsyndromal, first and recurrent depressive episodes in later
life. Am. J. Psychiatry 2001, 158, 885-891. [CrossRef] [PubMed]

2. Jiang, Q. Yang, S.; Sanchez-Barricarte, J.J. Can China afford rapid aging? SpringerPlus 2016, 5,1107. [CrossRef]
[PubMed]

3. Xie, L.Q.; Zhang, ].P; Peng, F; Jiao, N.N. Prevalence and related influencing factors of depressive symptoms
for empty-nest elderly living in the rural area of YongZhou, China. Arch. Gerontol. Geriatr. 2010, 50, 24-29.
[CrossRef] [PubMed]

4. Su,D.; Wu, X.N,; Zhang, Y.X.; Li, H.P.,; Wang, W.L.; Zhang, ].P.; Zhou, L.S. Depression and social support
between China’ rural and urban empty-nest elderly. Arch. Gerontol. Geriatr. 2012, 55, 564-569. [CrossRef]

5. Scinicariello, F; Buser, M.C.; Feroe, A.G.; Attanasio, R. Antimony and sleep-related disorders: NHANES
2005-2008. Environ. Res. 2017, 156, 247-252. [CrossRef]

6. Lee, PS.; Lee, YM,; Lim, ].Y.; Hwang, RIL; Park, E.Y. The relationship of stress, social support and depression
in the elderly. Taehan Kanho Hakhoe Chi 2004, 34, 477-484. [CrossRef]


http://dx.doi.org/10.1176/appi.ajp.158.6.885
http://www.ncbi.nlm.nih.gov/pubmed/11384895
http://dx.doi.org/10.1186/s40064-016-2778-0
http://www.ncbi.nlm.nih.gov/pubmed/27478724
http://dx.doi.org/10.1016/j.archger.2009.01.003
http://www.ncbi.nlm.nih.gov/pubmed/19217674
http://dx.doi.org/10.1016/j.archger.2012.06.006
http://dx.doi.org/10.1016/j.envres.2017.03.036
http://dx.doi.org/10.4040/jkan.2004.34.3.477

Int. |. Environ. Res. Public Health 2019, 16, 4106 10 of 12

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Conde-Sala, J.L.; Garre-Olmo, J.; Calvo-Perxas, L.; Turro-Garriga, O.; Vilalta-Franch, J. Course of depressive
symptoms and associated factors in people aged 65+ in Europe: A two-year follow-up. J. Affect. Disord.
2019, 245, 440-450. [CrossRef]

Chang, Y.; Guo, X.; Guo, L.; Li, Z; Yang, H.; Yu, S.; Sun, G.; Sun, Y. Comprehensive Comparison between
Empty Nest and Non-Empty Nest Elderly: A Cross-Sectional Study among Rural Populations in Northeast
China. Int. J. Environ. Res. Public Health 2016, 13, 857. [CrossRef]

Ma, Y,; Fu, H.; Wang, ].].; Fan, L.H.; Zheng, ].Z.; Chen, R.L.; Qin, X.; Hu, Z. Study on the prevalence and risk
factors of depressive symptoms among ‘empty-nest’ and ‘non-empty-nest” elderly in four provinces and
cities in China. Zhonghua Liu Xing Bing Xue Za Zhi Zhonghua Liuxingbingxue Zazhi 2012, 33, 478-482.

Sun, X.; Lucas, H.; Meng, Q.; Zhang, Y. Associations between living arrangements and health-related quality
of life of urban elderly people: A study from China. Qual. Life Res. Int. ]. Qual. Life Asp. Treat. Care Rehabil.
2011, 20, 359-369. [CrossRef]

Chapman, D.P.; Perry, G.S.; Strine, T.W. The vital link between chronic disease and depressive disorders.
Prev. Chronic Dis. 2005, 2, A14. [PubMed]

Fan, A.Z; Strine, TW.; Jiles, R.; Mokdad, A .H. Depression and anxiety associated with cardiovascular disease
among persons aged 45 years and older in 38 states of the United States, 2006. Prev. Med. 2008, 46, 445-450.
[CrossRef] [PubMed]

Yaka, E.; Keskinoglu, P.; Ucku, R.; Yener, G.G.; Tunca, Z. Prevalence and risk factors of depression among
community dwelling elderly. Arch. Gerontol. Geriatr. 2014, 59, 150-154. [CrossRef] [PubMed]

Hornsten, C.; Lovheim, H.; Nordstrom, P.; Gustafson, Y. The prevalence of stroke and depression and factors
associated with depression in elderly people with and without stroke. BMC Geriatr. 2016, 16, 174. [CrossRef]
[PubMed]

Kim, B.J.; Nakaoka, S.; Underwood, C. The Impacts of Social Support and Cognitive Function on Depression
among Community-Dwelling Older Japanese Americans. Soc. Work Public Health 2017, 32, 82-93. [CrossRef]
Liu, LJ.; Guo, Q. Life satisfaction in a sample of empty-nest elderly: A survey in the rural area of a
mountainous county in China. Qual. Life Res. Int. . Qual. Life Asp. Treat. Care Rehabil. 2008, 17, 823-830.
[CrossRef]

Li, J.; Theng, Y.L.; Foo, S. Does psychological resilience mediate the impact of social support on geriatric
depression? An exploratory study among Chinese older adults in Singapore. Asian J. Psychiatry 2015, 14,
22-27. [CrossRef]

Holmquist, S.; Mattsson, S.; Schele, I.; Nordstrom, P.; Nordstrom, A. Low physical activity as a key
differentiating factor in the potential high-risk profile for depressive symptoms in older adults. Depress.
Anxiety 2017, 34, 817-825. [CrossRef]

Penninx, B.W.; Milaneschi, Y.; Lamers, F.; Vogelzangs, N. Understanding the somatic consequences of
depression: Biological mechanisms and the role of depression symptom profile. BMC Med. 2013, 11, 129.
[CrossRef]

Gomes Cdos, S.; Maciel, A.C.; Freire Ado, N.; Moreira Mde, A.; Ribeiro Mde, O.; Guerra, R.O. Depressive
symptoms and functional decline in an elderly sample of urban center in Northeastern Brazil. Arch. Gerontol.
Geriatr. 2014, 58, 214-218. [CrossRef]

Gleicher, Y.; Croxford, R.; Hochman, J.; Hawker, G. A prospective study of mental health care for comorbid
depressed mood in older adults with painful osteoarthritis. BMC Psychiatry 2011, 11, 147. [CrossRef] [PubMed]
Branco, J.C.; Jansen, K.; Sobrinho, J.T.; Carrapatoso, S.; Spessato, B.; Carvalho, J.; Mota, J.; da Silva, R.A.
Physical benefits and reduction of depressive symptoms among the elderly: Results from the Portuguese
“National Walking Program”. Cienc. Saude Coletiva 2015, 20, 789-795. [CrossRef] [PubMed]

Lei, X.; Sun, X,; Strauss, J.; Zhang, P.; Zhao, Y. Depressive symptoms and SES among the mid-aged and
elderly in China: Evidence from the China Health and Retirement Longitudinal Study national baseline. Soc.
Sci. Med. 2014, 120, 224-232. [CrossRef] [PubMed]

Arslantas, D.; Unsal, A.; Ozbabalik, D. Prevalence of depression and associated risk factors among the elderly
in Middle Anatolia, Turkey. Geriatr. Gerontol. Int. 2014, 14, 100-108. [CrossRef]

Liu, L.J.; Sun, X.; Zhang, C.L.; Guo, Q. Health-care utilization among empty-nesters in the rural area of a
mountainous county in China. Public Health Rep. 2007, 122, 407-413. [CrossRef]


http://dx.doi.org/10.1016/j.jad.2018.10.358
http://dx.doi.org/10.3390/ijerph13090857
http://dx.doi.org/10.1007/s11136-010-9752-z
http://www.ncbi.nlm.nih.gov/pubmed/15670467
http://dx.doi.org/10.1016/j.ypmed.2008.02.016
http://www.ncbi.nlm.nih.gov/pubmed/18377971
http://dx.doi.org/10.1016/j.archger.2014.03.014
http://www.ncbi.nlm.nih.gov/pubmed/24767692
http://dx.doi.org/10.1186/s12877-016-0347-6
http://www.ncbi.nlm.nih.gov/pubmed/27717324
http://dx.doi.org/10.1080/19371918.2016.1188747
http://dx.doi.org/10.1007/s11136-008-9370-1
http://dx.doi.org/10.1016/j.ajp.2015.01.011
http://dx.doi.org/10.1002/da.22638
http://dx.doi.org/10.1186/1741-7015-11-129
http://dx.doi.org/10.1016/j.archger.2013.10.009
http://dx.doi.org/10.1186/1471-244X-11-147
http://www.ncbi.nlm.nih.gov/pubmed/21910895
http://dx.doi.org/10.1590/1413-81232015203.09882014
http://www.ncbi.nlm.nih.gov/pubmed/25760119
http://dx.doi.org/10.1016/j.socscimed.2014.09.028
http://www.ncbi.nlm.nih.gov/pubmed/25261616
http://dx.doi.org/10.1111/ggi.12065
http://dx.doi.org/10.1177/003335490712200315

Int. |. Environ. Res. Public Health 2019, 16, 4106 11 of 12

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Li, N,; Chen, G.; Zeng, P; Pang, J.; Gong, H.; Han, Y,; Zhang, Y.; Zhang, E.; Zhang, T.; Zheng, X. Prevalence
of depression and its associated factors among Chinese elderly people: A comparison study between
community-based population and hospitalized population. Psychiatry Res. 2016, 243, 87-91. [CrossRef]
Von dem Knesebeck, O.; Pattyn, E.; Bracke, P. Education and depressive symptoms in 22 European countries.
Int. J. Public Health 2011, 56, 107-110. [CrossRef]

Sendra-Gutierrez, ].M.; Asensio-Moreno, I.; Vargas-Aragon, M.L. Characteristics and factors associated with
depression in the elderly in Spain from a gender perspective. Actas Esp. De Psiquiatr. 2017, 45, 185-200.
Brinda, E.M.; Rajkumar, A.P.; Attermann, J.; Gerdtham, U.G.; Enemark, U.; Jacob, K.S. Health, Social, and
Economic Variables Associated with Depression Among Older People in Low and Middle Income Countries:
World Health Organization Study on Global AGEing and Adult Health. Am. J. Geriatr. Psychiatry Off. |. Am.
Assoc. Geriatr. Psychiatry 2016, 24, 1196-1208. [CrossRef]

Brink, T.L.; Niemeyer, L. Assessment of depression in college students: Geriatric Depression Scale versus
Center for Epidemiological Studies Depression Scale. Psychol. Rep. 1992, 71, 163-166. [CrossRef]

NHFPC. Report on Chinese Residents’ Chronic Diseases and Nutrition (2015), 1st ed.; People’s Medical Publishing
House: Beijing, China, 2016.

Strine, T.W.; Chapman, D.P; Balluz, L.S.; Moriarty, D.G.; Mokdad, A.H. The associations between
life satisfaction and health-related quality of life, chronic illness, and health behaviors among U.S.
community-dwelling adults. J. Community Health 2008, 33, 40-50. [CrossRef] [PubMed]

Fagerstrom, C.; Holst, G.; Hallberg, I.R. Feeling hindered by health problems and functional capacity at 60
years and above. Arch. Gerontol. Geriatr. 2007, 44, 181-201. [CrossRef] [PubMed]

Cao, W.; Guo, C.; Ping, W,; Tan, Z.; Guo, Y.; Zheng, ]. A Community-Based Study of Quality of Life and
Depression among Older Adults. Int. J. Environ. Res. Public Health 2016, 13, 693. [CrossRef] [PubMed]
Liang, Y.; Wu, W. Exploratory analysis of health-related quality of life among the empty-nest elderly in
rural China: An empirical study in three economically developed cities in eastern China. Health Qual. Life
Outcomes 2014, 12. [CrossRef]

Smith, T.B.; McCullough, MLE.; Poll, J. Religiousness and depression: Evidence for a main effect and the
moderating influence of stressful life events. Psychol. Bull. 2003, 129, 614-636. [CrossRef]

Jogerst, G.J.; Zheng, S.; Frolova, E.V,; Kim, M.Y. Late-life depressive symptoms: An international study.
Fam. Pract. 2012, 29, 407—-415. [CrossRef]

Patten, C.A.; Hurt, R.D.; Offord, K.P.; Croghan, L.T.; Gomez-Dahl, L.C.; Kottke, T.E.; Morse, R.M.; Joseph
Melton, L. Relationship of tobacco use to depressive disorders and suicidality among patients treated for
alcohol dependence. Am. |. Addict. 2003, 12, 71-83. [CrossRef]

Lindeman, R.D.; Wayne, S.J.; Baumgartner, R.N.; Garry, P.J. Cognitive function in drinkers compared to
abstainers in the New Mexico elder health survey. J. Gerontol. Ser. A Biol. Sci. Med Sci. 2005, 60, 1065-1070.
[CrossRef]

Zhai, Y.; Yi, H.; Shen, W.; Xiao, Y,; Fan, H.; He, E; Li, E; Wang, X.; Shang, X.; Lin, J. Association of empty nest
with depressive symptom in a Chinese elderly population: A cross-sectional study. J. Affect. Disord. 2015,
187, 218-223. [CrossRef]

Chan, D.; Kwok, A.; Leung, J.; Yuen, K.; Choy, D.; Leung, P.C. Association between life events and change in
depressive symptoms in Hong Kong Chinese elderly. J. Affect. Disord. 2012, 136, 963-970. [CrossRef]
Prince, M.].; Wu, E; Guo, Y.; Gutierrez Robledo, L.M.; O’'Donnell, M.; Sullivan, R.; Yusuf, S. The burden of
disease in older people and implications for health policy and practice. Lancet 2015, 385, 549-562. [CrossRef]
Keyes, K.M.; Pratt, C.; Galea, S.; McLaughlin, K.A.; Koenen, K.C.; Shear, M.K. The burden of loss: Unexpected
death of a loved one and psychiatric disorders across the life course in a national study. Am. . Psychiatry
2014, 171, 864-871. [CrossRef] [PubMed]

Xu, J.; Mo, L.; Wu, Z. A cross-sectional study on risk factors of depression severity among survivors of the
2008 Sichuan earthquake. Community Ment. Health . 2013, 49, 847-856. [CrossRef] [PubMed]

Inal, S.; Subasi, F; Ay, S.M.; Hayran, O. The links between health-related behaviors and life satisfaction in
elderly individuals who prefer institutional living. BMIC Health Serv. Res. 2007, 7, 30. [CrossRef] [PubMed]
Lipovcan, L.K.; Brkljacic, T.; Sakic, V. Monthly income and subjective well-being of Croatian citizens.
Croat. Med J. 2007, 48, 727-733. [PubMed]

Stolar, G.E.; MacEntee, M.I.; Hill, P. Seniors’ assessment of their health and life satisfaction: The case for
contextual evaluation. Int. |. Aging Hum. Dev. 1992, 35, 305-317. [CrossRef] [PubMed]


http://dx.doi.org/10.1016/j.psychres.2016.05.030
http://dx.doi.org/10.1007/s00038-010-0202-z
http://dx.doi.org/10.1016/j.jagp.2016.07.016
http://dx.doi.org/10.2466/pr0.1992.71.1.163
http://dx.doi.org/10.1007/s10900-007-9066-4
http://www.ncbi.nlm.nih.gov/pubmed/18080207
http://dx.doi.org/10.1016/j.archger.2006.03.004
http://www.ncbi.nlm.nih.gov/pubmed/16820228
http://dx.doi.org/10.3390/ijerph13070693
http://www.ncbi.nlm.nih.gov/pubmed/27409627
http://dx.doi.org/10.1186/1477-7525-12-59
http://dx.doi.org/10.1037/0033-2909.129.4.614
http://dx.doi.org/10.1093/fampra/cmr116
http://dx.doi.org/10.1111/j.1521-0391.2003.tb00541.x
http://dx.doi.org/10.1093/gerona/60.8.1065
http://dx.doi.org/10.1016/j.jad.2015.08.031
http://dx.doi.org/10.1016/j.jad.2011.08.031
http://dx.doi.org/10.1016/S0140-6736(14)61347-7
http://dx.doi.org/10.1176/appi.ajp.2014.13081132
http://www.ncbi.nlm.nih.gov/pubmed/24832609
http://dx.doi.org/10.1007/s10597-012-9578-y
http://www.ncbi.nlm.nih.gov/pubmed/23283486
http://dx.doi.org/10.1186/1472-6963-7-30
http://www.ncbi.nlm.nih.gov/pubmed/17326842
http://www.ncbi.nlm.nih.gov/pubmed/17948959
http://dx.doi.org/10.2190/NEK7-5WGN-YEQU-N2CN
http://www.ncbi.nlm.nih.gov/pubmed/1428194

Int. |. Environ. Res. Public Health 2019, 16, 4106 12 of 12

48.

49.

50.

51.

52.

53.

54.

Swami, V.; Chamorro-Premuzic, T.; Sinniah, D.; Maniam, T.; Kannan, K.; Stanistreet, D.; Furnham, A. General
health mediates the relationship between loneliness, life satisfaction and depression. A study with Malaysian
medical students. Soc. Psychiatry Psychiatr. Epidemiol. 2007, 42, 161-166. [CrossRef]

Wu, Z.Q.; Sun, L.; Sun, YH.; Zhang, X.J.; Tao, F.B.; Cui, G.H. Correlation between loneliness and social
relationship among empty nest elderly in Anhui rural area, China. Aging Ment. Health 2010, 14, 108-112.
[CrossRef]

Mazure, C.M.; Maciejewski, PK,; Jacobs, S.C.; Bruce, M.L. Stressful life events interacting with cognitive/
personality styles to predict late-onset major depression. Am. J. Geriatr. Psychiatry Off. ]. Am. Assoc. Geriatr.
Psychiatry 2002, 10, 297-304. [CrossRef]

Oakley, F; Khin, N.A_; Parks, R.; Bauer, L.; Sunderland, T. Improvement in activities of daily living in elderly
following treatment for post-bereavement depression. Acta Psychiatr. Scand. 2002, 105, 231-234. [CrossRef]
Xiang, X.; An, R.; Heinemann, A. Depression and Unmet Needs for Assistance with Daily Activities Among
Community-Dwelling Older Adults. Gerontologist 2018, 58, 428-437. [CrossRef] [PubMed]

He, G.; Xie, ].E; Zhou, ].D.; Zhong, Z.Q.; Qin, C.X.; Ding, S.Q. Depression in left-behind elderly in rural
China: Prevalence and associated factors. Geriatr. Gerontol. Int. 2016, 16, 638-643. [CrossRef] [PubMed]
Olinic, D.M.; Spinu, M.; Olinic, M.; Homorodean, C.; Tataru, D.A.; Liew, A.; Schernthaner, G.H.; Stanek, A.;
Fowkes, G.; Catalano, M. Epidemiology of peripheral artery disease in Europe: VAS Educational Paper.
Int. Angiol. A ]. Int. Union Angiol. 2018, 37, 327-334.

® © 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1007/s00127-006-0140-5
http://dx.doi.org/10.1080/13607860903228796
http://dx.doi.org/10.1097/00019442-200205000-00009
http://dx.doi.org/10.1034/j.1600-0447.2002.1sc021.x
http://dx.doi.org/10.1093/geront/gnw262
http://www.ncbi.nlm.nih.gov/pubmed/28201617
http://dx.doi.org/10.1111/ggi.12518
http://www.ncbi.nlm.nih.gov/pubmed/26017357
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Participants 
	Assessment of Depression 
	Investigation of Related Factors 
	Demographic Characteristics 
	Underlying Diseases 
	Behaviors and Lifestyles 
	Negative Life Experiences 
	Social Support Evaluation 
	Self-Care Ability Assessment 

	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

