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Abstract

:

Objective: To explore the relationship between physical activity intensity and depressive symptoms in Chinese middle-aged and elderly people, and to provide new evidence for the prevention and treatment of depression by physical activity. Methods: The data came from the 2018 China Health and Retirement Longitudinal Study. Using the PPS sampling method, a baseline survey was conducted among middle-aged and elderly people over the age of 45 across the country to investigate their demographics, health status, economic status, and other information. A total of 6128 people with complete information on depression and physical activity were included in the analysis. The Z-test, analysis of covariance, and logistic regression were performed on the data using SPSS 27.0 software. Results: In terms of depressive symptoms, the proportion of detected depressive symptoms was 33.6% and the proportion of no depressive symptoms was 69.4%, and the prevalence of males was higher than that of females. Participants with high physical activity accounted for 50.9%, participants with low physical activity accounted for 49.1%, and the physical activity of males was significantly higher than that of females. There was a significant relationship between physical activity and depressive symptoms in middle-aged and elderly people (p < 0.05), and after adjusting for demographic variables (location of residence, education level, gender, age, and widowed or not), health status characteristics and living habits (diabetes and disability), self-rated health status, hypertension, stroke, hyperlipidemia, arthritis, and walking 1 km, the association between physical activity and depressive symptoms remained statistically significant (p < 0.05). Conclusion: The proportion of Chinese middle-aged and elderly men suffering from depressive symptoms was slightly higher than that of women, and middle-aged and elderly people with high physical activity had a lower risk of developing depressive symptoms. Attention should be paid to middle-aged and elderly people who are older, have poor self-assessed health status, have disabilities, have high blood pressure, have arthritis, have low physical activity and cannot walk one kilometer, and have low physical activity. Scientific and effective exercise prescriptions should be explored to prevent and improve depressive symptoms in middle-aged and elderly people.
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1. Introduction


Aging is a global problem. Japan has entered a hyper-aged culture and is one of the nations with the greatest rates of population aging in the world, with 27% of the population being over 65 [1]. Germany’s population is one of the oldest in Europe with a proportion of 21.12% [2]. China’s aging problem is equally serious. The National Bureau of Statistics predicts that by 2050, China will have 400 million people aged 65 and above, and China will become one of the countries with the highest proportion of elderly people in the world [3]. Among the elderly, 70–80% of senile diseases are significantly related to poor mental health [4], and one of the most common and harmful mental diseases is senile depression [5]. The main clinical features of depression are sadness, loss of interest, low self-worth, slow reaction, lack of sleep or appetite, inattention, and severe fatigue [6,7]. Depression can seriously damage a person’s ability to work, study, or cope with daily life [8]. As depression becomes more serious, it may lead to suicide [9]. The prevalence of senile depression in China is 22.7%. Depression not only damages the health of the elderly, but also reduces the quality of life of the elderly and their families [10,11]. These results show that effective prevention strategies are of great significance to reduce the prevalence of depressive symptoms in the elderly. Some studies have reported that depression symptoms are influenced by some factors, such as high BMI, little physical activity, skipping breakfast, poor sleep quality, and eating snacks before bed [12,13]. It is worth noting that more and more evidence shows that regular physical exercise can reduce the risk of depression in the elderly, and the risk of depression in the elderly who lack physical exercise is higher than that in the elderly who take regular physical exercise [14]. One study showed that high-intensity physical exercise had a positive effect on reducing depressive symptoms compared with low-intensity physical exercise [15]. Another study showed that high-intensity resistance training was more effective than low-intensity resistance training in improving depression in older adults [16]. However, some studies have shown that low-intensity physical activity and moderate-high-intensity physical activity can significantly improve the symptoms of the elderly and reduce the risk of depression in the elderly [17]. A study showed that compared with high-intensity physical exercise, moderate and low-intensity physical exercise can protect the elderly from depression. This study also believed that exercise that increases flexibility can also reduce the risk of depression in the elderly to some extent, such as yoga and Pilates [18]. These studies revealed the causal relationship between exercise and depressive symptoms of the elderly. However, in previous studies, the mixed effects of demographic variables, health status, physical activity, and depression have not been fully studied, and further research is needed. Therefore, the purpose of this study is to explore whether the depressive symptoms of middle-aged and elderly people in China are related to physical activity intensity after controlling for demographic variables and health status, and to provide new evidence for the prevention and treatment of depression by physical activity.




2. Methods


2.1. Participants and Data


CHARLS is a large-scale interdisciplinary survey project implemented by Peking University in China [19]. The purpose is to collect data on demographic information, physical and mental health, personal and family economic status, medical services, and insurance of middle-aged and elderly people aged 45 and above in China, for the analysis of China’s population aging and to promote interdisciplinary research on aging. CHARLS adopts the multi-stage probability scale proportional sampling method and conducts sampling through four stages of county (district)-village (resident)-household-individual. In our study, CHARLS 2018 data were used. A total of 6,128 respondents were included in this study. All data collected in CHARLS are kept in the CHARLS database of Peking University, China. All data can be found at http://charls.pku.edu.cn (accessed on 28 September 2022). This study was approved by the Ethics Review Board of Shenyang Normal University, China.




2.2. Variables


2.2.1. Demographic and Health Status Variables


Demographic variables include gender (male or female), age (50–59, 60–69, 70–79, 80–89, or 90 and above), household registration types (urban or rural), education level (below high school or above high school), and widowed (yes or no). Health status variables included self-rated health status (good or bad), high blood pressure (yes or no), disability (yes or no), hyperlipemia (yes or no), diabetes (yes or no), stroke (yes or no), arthritis (yes or no), asthma (yes or no), smoking (yes or no), and ability to walk 1 km (good or bad).




2.2.2. Physical Activities


Through the questionnaire survey, we know that the physical activities of middle-aged and elderly people include carrying heavy objects, digging, farming, and other activities that consume a lot of physical strength, including mopping the floor, playing Taijiquan, walking, entertainment, mahjong, and other low physical activities. Then, the number of days and the duration of daily activities of the participants for each physical activity for at least 10 min were evaluated. The duration of each physical activity was assessed as greater than or equal to 10 min but less than 0.5 h, greater than or equal to 0.5 h but less than 2 h, greater than or equal to 2 h but less than 4 h, and >4 h. According to the International Physical Activity Questionnaire (IPAQ), the PA level was estimated, and IPAQ has good reliability and validity [20]. Total PA per week was calculated by metabolic equivalent × hour/week and divided into 2 groups: ≥23 MET·h·week−1 (high physical activity) or <23 MET·h·week−1 (low physical activity).




2.2.3. Depression


The short version of the CES-D scale was used to assess the severity of depression in middle-aged and older adults [21]. Radloff (1977) confirmed that the CES-D scale has good reliability and validity in Chinese population studies [22]. The 10 questions of the short version of the CES-D scale in the CHARLS questionnaire are as follows: ① I am troubled by small things; ② I have difficulty concentrating when doing things; ③ I feel depressed; ④ I feel that doing everything is very difficult; ⑤ I am hopeful about the future; ⑥ I am afraid; ⑦ I do not sleep well; ⑧ I am happy; ⑨ I feel lonely; ⑩ I feel that I cannot go on with my life. The degree of depression reflected in each question is assigned a score of 0–3 from low to high, and the scores of ⑤ and ⑧ are calculated in reverse. If the total score reaches 10 points or more, the participant is evaluated as “depressed” and the total score is 10 points; if it is below, participants are rated as “not depressed”.





2.3. Statistical Analysis


All included variables were first described statistically. Multiple logistic regression analysis was performed on the variables, with depressive symptoms as the dependent variable and physical activity level as the independent variable, to estimate the relationship between physical activity and the risk of depressive symptoms. Multilevel linear regression analysis was used to estimate the association between physical activity and risk of depressive symptoms after adjusting for variables. In Model 1, an analysis of covariance was performed to calculate p-values. In Model 2, physical activity, household registration type, education level, gender, age, and widowhood were adjusted. In Model 3, adjustments were made for physical activity, hukou type, education level, gender, age, widowhood, diabetes, disability, self-rated health status, hypertension, stroke, hyperlipidemia, arthritis, and ability to walk one kilometer. For all statistical analyses, p-values < 0.05 were considered statistically significant. All statistical analyses were performed using IBM SPSS Statistics 27.0 software (IBM SPSS Inc., Chicago, IL, USA).





3. Results


3.1. Demographic Characteristics


A total of 6,128 respondents were included in this study. Among them, there were 3016 males (49.2%), less than 3112 females (50.8%), and there was no significant difference in the gender of participants (p = 0.220) through the Z-test. In terms of depressive symptoms, the proportion of depressive symptoms detected was 33.6% and the proportion of no depressive symptoms was 69.4%. Participants with high physical activity accounted for 50.9%, while those with low physical activity accounted for 49.1%. Through the Z-test, there was no significant difference in physical activity level (p = 0.153). Participants aged 50–59, 60–69, 70–79, 80–89, and 90 and above accounted for 5.6%, 16.9%, 36.2%, 35.1%, and 6.2%, respectively. In terms of household registration types, urban household registration accounted for 21.8% and rural household registration accounted for 78.2%. In terms of education level, junior high school and below accounted for 80.5%, and senior high school and above accounted for 19.5%. Widowed participants accounted for 10.7% and nonwidowed participants accounted for 89.3%. The proportion of participants who rated their health as good was 24.7%, while the proportion of participants who rated their health as bad was 75.3%. Participants with disabilities accounted for 3.6% and those without disabilities accounted for 96.4%. In terms of chronic diseases, 11.9% of participants had hypertension and 88.1% of participants did not; 12.6% had hyperlipidemia and 87.4% of the participants did not; 6.6% of participants had diabetes and 93.4% did not; 6.2% of participants had a stroke, 93.8% had no stroke; 1.8% of the participants had asthma and 98.2% had no asthma; arthritis was present in 7.1% of participants and absent in 92.9% of participants; 26.1% of the participants had a smoking habit and 73.9% did not; 79.8% were able to walk one kilometer and 20.2% of participants could not walk one kilometer. The Z-test showed that there were statistical differences among other variables except gender and physical activity (p < 0.05) (Figure 1 and Table 1).




3.2. Analysis of Influencing Factors of Depressive Symptoms


Gender, age, self-rated health status, disability, hypertension, arthritis, physical activity, and the ability to walk one kilometer are significantly related to depression (p < 0.05). Compared with middle-aged and elderly women, middle-aged and elderly men are more likely to suffer from depression (OR = 1.757; 95% CI = 1.552–1.990). With the increase in age, the risk of depression in middle-aged and elderly people decreases (OR = 0.675; 95% CI = 0.633–0.720). Middle-aged and elderly people with a worse self-rated health status have a higher risk of depression (OR = 0.801; 95% CI = 0.695–0.923). Middle-aged and elderly people with disability (OR = 1.957; 95% CI = 1.408–2.719), hypertension (OR = 1.216; 95% CI = 1.079–1.380), and arthritis (OR = 1.681; 95% CI = 1.539–1.861) are prone to depression symptoms. In terms of living habits, middle-aged and elderly people who have high physical activity momentum (OR = 5.719; 95% CI = 5.035–6.497) and can walk one kilometer (OR = 1.747; 95% CI = 1.506–2.027) are less likely to suffer from depressive symptoms (Table 2).




3.3. Analysis of Influencing Factors of Physical Activity


Gender, age, disability, stroke, bad mood, arthritis, smoking, ability to walk one kilometer, and depression are significantly correlated with physical activity level (p < 0.05). Compared with middle-aged and old-aged women, the physical activity of middle-aged and old-aged men is higher (OR = 0.890; 95% CI = 0.792–0.999). With the increase in age, the physical activity momentum level of middle-aged and elderly people becomes lower (OR = 0.660; 95% CI = 0.515–0.845). Disability is negatively correlated with high physical activity of middle-aged and elderly people (OR = 0.491; 95% CI = 0.357–0.677). Middle-aged and elderly people with stroke (OR = 0.505; 95% CI = 0.391–0.652) and arthritis (OR = 0.440; 95% CI = 0.354–0.796) are significantly negatively correlated with high physical activity. The physical activity of middle-aged and elderly people with a smoking habit (OR = 1.257; 95% CI = 1.102–1.435) is significantly higher than that of middle-aged and elderly people without a smoking habit. The middle-aged and elderly people with no depressive symptoms (OR = 0.166; 95% CI = 0.146–0.189) and a good ability to walk 1 km (OR = 2.089; 95% CI = 1.796–2.431) are at a high level (Table 3).




3.4. Analysis of Linear Hierarchical Regression Models between Participants’ Depressive Symptoms and Physical Activity Levels


Model 1 shows that there is a significant relationship between physical activity and depressive symptoms (p < 0.05). Model 2 adjusts the demographic variables (location of residence, education level, gender, age, whether or not you are widowed) on the basis of physical activity, and the results are also statistically significant (p < 0.05). On the basis of model 2, the model adjusts the characteristics of health status and living habits (diabetes, disability, self-rated health status, hypertension, stroke, hyperlipidemia, arthritis, and walking 1 km), and the results are still significant (p < 0.05) (Table 4).





4. Discussion


This study demonstrates a negative correlation between depression symptoms and physical activity levels in middle-aged and elderly people. After adjusting for the demographic characteristics (registered residence type, education level, gender, age, and widows) and health status characteristics (diabetes, disability, self-rated health status, hypertension, stroke, hyperlipidemia, arthritis, and walking 1 km), this negative correlation still exists. This shows that high physical activity can reduce the risk of depressive symptoms in middle-aged and elderly people. This result is supported by a previous study by Overdorf et al. [23]. They recruited 65 women over 60 years old to evaluate the relationship between physical activity and depression symptoms of healthy elderly women. The results showed that there was a significant correlation between physical activity momentum and the score of the Beck Depression Scale, that is, the more active the physical activity of the elderly, the lower her self-reported depressive symptoms. Therefore, the elderly with low physical activity are more likely to suffer from depressive symptoms and may increase the severity of depressive symptoms. In addition, our survey shows that the level of physical activity is negatively correlated with depressive symptoms, which means that the elderly with high physical activity are less likely to have depressive symptoms. This result is consistent with the research results of Tapps et al. [24], who recruited 40 elderly people to evaluate the effect of resistance exercise for 12 weeks on the depression level of disabled elderly people. The results showed that compared with the control group, the depression level of the elderly who participated in the resistance exercise group was lower, which indicated that the resistance exercise had a positive effect on the depression of the elderly. Resistance exercise is a kind of high physical activity, so this study provides preliminary support for the curative effect of resistance exercise on depressive symptoms. According to the health characteristics of the elderly, making a scientific and systematic resistance exercise program may have a more powerful effect on the treatment of depression symptoms of the elderly.



Several possible mechanisms of the relationship between physical activity and depression have been proposed and tested. Physical activity may improve the physiological and psychological conditions of the elderly to prevent and improve depression. A study showed [25] that physical activity can change the control of the nervous system of the elderly, improve the plasticity of the brain of the elderly, improve the metabolism of the elderly, release dopamine, and then improve the symptoms of depression [26]. A study showed [27] that the injury of hippocampal nerve cells will increase the risk of depression in the elderly. Physical activity can enhance the oxygen content in blood, and nutritional factors of hippocampal nerve cells and stress-regulated cells. These nutritional factors can improve the brain metabolism of the elderly, nourish nerve cells, and then repair the damaged hippocampal nerve cells and other cells directly involved in stress regulation. A study showed [28] that physical activity can create an anti-inflammatory environment in the human body. The human body will stimulate the hypothalamus–pituitary–adrenal axis during physical activities, which can reduce the release of pro-inflammatory cytokines from hippocampal cells, increase the release of anti-inflammatory cytokines, and improve the inflammatory environment of the internal environment [29].



The results of our model also quantify the effects of demographic characteristics and health characteristics variables on physical activity and depressive symptoms. Considering the influence of gender, we find that the depression level of middle-aged and old-aged men is higher than that of middle-aged and old-aged women, which is inconsistent with the previous study of Blazer et al. [30], who evaluated the demographics, physical function, cognitive status, and depressive symptoms of 4162 elderly people aged 65+ in North Carolina, USA. The results showed that of the female elderly, those with low education level, physical dysfunction, and cognitive impairment are more likely to suffer from depression. However, the results of this study showed that middle-aged men are more prone to depression than middle-aged women. The subjects of this study were middle-aged and elderly people, and there were national and ethnic differences with the previous subjects, which may be one of the reasons for the inconsistency in the research results. Age is one of the important factors that affect the depressive symptoms of the elderly. This study found that the older the elderly, the higher the risk of depression. This result is consistent with the research results of Isik et al. [31], who recruited 501 elderly people and collected relevant data by questionnaires: the Loneliness Scale for the Elderly and Depression Scale for the Elderly. Statistical methods of regression analysis were used to analyze the factors influencing depressive symptoms. The results showed that loneliness, education level, and age of the elderly are the predictors of the increased risk of depression. People are a disgrace to aging. With the aging of middle-aged and elderly people, their ability of daily activities decreases significantly, which will lead to their mentality and mood becoming increasingly worse, which may lead to depression increasing with age. Therefore, with the increasingly serious aging problem in China, government and society should pay more attention to the mental health of the elderly, and it is necessary to publicize the aging culture among middle-aged and elderly people in the community so that they can realize that aging is a problem that everyone needs to face and that it is a process in which the middle-aged and elderly people must have a correct cognition of and accept. Let the elderly face the aging process with a positive and optimistic attitude.



The effects of health status (self-rated health status, disability, hypertension, and arthritis) of middle-aged and elderly people on physical activity and depressive symptoms were studied. We found that middle-aged and elderly people with poor health, disability, hypertension, and arthritis were more likely to suffer from depression symptoms and had a lower physical activity momentum. This result is partly in line with previous research by Tiong et al. [32]. They recruited 375 Singaporean elderly people aged 55 and above, used multivariate logistic regression analysis to evaluate the prevalence of depression among the elderly population in Singapore, and determined the risk factors related to depression. The results showed that the prevalence of depression in NH residents in Singapore was high. The important risk factors related to depression are chronic disease history, pain history, and lack of social contact. In order to provide the latest information on the prevalence and predictors of depression in the elderly Caucasian population, Djernes [33] conducted a research review. The results showed that gender, physical illness, cognitive impairment, physical dysfunction, lack of social contact, and depression history were all factors that increased the risk of depression symptoms. The research of Su et al. [34] showed that physical activity can alleviate depression by improving the function of the cardiovascular system. This study believed that compared with the elderly without chronic diseases, the middle-aged and elderly people with chronic diseases have a higher risk of depression. This finding is consistent with the research results of Schulz et al. [35]. They recruited 5201 elderly people aged 65 and above in a community in the United States to study the relationship between depression symptoms and mortality among the elderly, and controlled for social demographic factors, clinical diseases, subclinical diseases, and health risk factors. The results showed that the scores of high depressive symptoms were significantly correlated with high mortality. After controlling for social and demographic factors, epidemic clinical diseases, or biological or behavioral risk factors, the elderly with chronic diseases were found to be at higher risk of depression. Physical exercise has been proven to improve the function of the cardiovascular system [36], so it may also be one of the mechanisms that can improve depression symptoms of the elderly. The elderly should take regular physical exercise, which can not only reduce the risk of depression but also improve cardiovascular function.



In addition, this study shows that the risk of depression in middle-aged and elderly people who can walk one kilometer is significantly lower than that in middle-aged and elderly people who cannot walk one kilometer. One-kilometer walking ability represents the exercise ability of middle-aged and elderly people, which indicates that the stronger the exercise ability, the lower the risk of depression among middle-aged and elderly people. This finding is consistent with the research results of Xianqiang et al. [37], which showed that there is a significant relationship between exercise ability and depressive symptoms. One possible explanation for this result is that the stronger the exercise ability, the more physical activities will be carried out. Because high physical activity momentum is negatively correlated with depressive symptoms, the higher the exercise ability, the lower the risk of depressive symptoms for middle-aged and elderly people. Studies have shown that long-term sedentary behavior of the elderly will increase their risk of depression, and regular physical exercise will reduce the risk of depression [38]. It is found that high-intensity physical activity is more effective than low-intensity physical activity in relieving depression symptoms [39]. This finding is consistent with the research results of Satoru et al. [40], who considered that high-intensity resistance training is more effective than low-intensity resistance training in improving depression symptoms of the elderly. The above research is consistent with the conclusion of this study.




5. Conclusions and limitations


Depression symptoms of middle-aged and elderly people are closely related to physical activity, but at present, the research on physical activity and depression of middle-aged and elderly people in China is in the initial exploration stage. In this study, the middle-aged and elderly people with high physical activity have a lower risk of depression. Compared with middle-aged and elderly women, middle-aged and elderly men are more likely to suffer from depression (OR = 1.757; 95% CI = 1.552–1.990). With the increase in age, the risk of depression in middle-aged and elderly people decreases (OR = 0.675; 95% CI = 0.633–0.720). Middle-aged and elderly people with worse self-rated health status have a higher risk of depression (OR = 0.801; 95% CI = 0.695–0.923). Middle-aged and elderly people with disability (OR = 1.957; 95% CI = 1.408–2.719), hypertension (OR = 1.216; 95% CI = 1.079–1.380), and arthritis (OR = 1.681; 95% CI = 1.539–1.861) are prone to depression symptoms. This study is helpful to better understand the relationship between depression symptoms and physical activity in middle-aged and elderly people, and it has important reference significance for formulating accurate exercise prescriptions to prevent and improve depression symptoms in elderly people.



Our research is also affected by many limitations. First, this study only reveals the relationship between physical activity and depression, and also determines the relationship between physical activity level and depression after controlling for population characteristic variables and health status. However, it is impossible to determine the mechanism of physical activity affecting depressive symptoms, which needs to be verified by another experimental study. Secondly, we prove that the relationship between physical activity level and depressive symptoms of middle-aged and elderly people in China is limited. The relationship between physical activity and depressive symptoms may be different in different countries, so it is necessary to further study the relationship between physical activity and depressive symptoms in all countries of the world to determine the reliability of this research conclusion. Third, this study does not control the economic status of middle-aged and elderly people, which may affect the reliability of the results. Fourth, the lack of use of accelerometry to measure physical activity and the lack of a moderate intensity physical activity group are two other important limitations of this study. The use of accelerometers to measure physical activity in middle-aged and older adults is more accurate. The lack of a moderate-physical activity group would lead to the possibility that there is a boundary in the assessment of the high-intensity physical activity group versus the low-physical-activity group.
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Figure 1. Flow chart of participants screening. 
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Table 1. Characteristics of middle-aged and elderly participants of the CHARLS in 2018.
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Number of Participants

	
%

	
Z

	
P






	
Gender

	
Male

	
3016

	
49.2

	

	




	
Female

	
3112

	
50.8

	
1.226

	
0.220




	
Age (year)

	
50–59

	
345

	
5.6

	

	




	
60–69

	
1036

	
16.9

	

	




	
70–79

	
2220

	
36.2

	

	




	
80–89

	
2148

	
35.1

	

	




	
≥90

	
379

	
6.2

	
−68.599

	
0.00




	
Location of residence

	
City

	
1336

	
21.8

	

	




	

	
Rural

	
4792

	
78.2

	
44.148

	
0.00




	
degree of education

	
Junior high school and below

	
4936

	
80.5

	

	




	
High school and above

	
1192

	
19.5

	
−47.827

	
0.00




	
Widowed

	
yes

	
656

	
10.7

	

	




	
no

	
5472

	
89.3

	
61.522

	
0.00




	
Self-rated health status

	
good

	
1516

	
24.7

	

	




	
bad

	
4612

	
75.3

	
39.550

	
0.00




	
physical disability

	
yes

	
220

	
3.6

	

	




	
no

	
5908

	
96.4

	
72.661

	
0.00




	
hypertension

	
yes

	
728

	
11.9

	

	




	
no

	
5400

	
88.1

	
59.682

	
0.00




	
hyperlipemia

	
yes

	
772

	
12.6

	

	




	
no

	
5356

	
87.4

	
58.558

	
0.00




	
diabetes

	
yes

	
404

	
6.6

	

	




	
no

	
5724

	
93.4

	
67.960

	
0.00




	
stroke

	
yes

	
380

	
6.2

	

	




	
no

	
5748

	
93.8

	
68.573

	
0.00




	
arthritis

	
yes

	
432

	
7.1

	

	




	
no

	
5688

	
92.9

	
67.186

	
0.00




	
asthma

	
yes

	
112

	
1.8

	

	




	
no

	
6016

	
98.2

	
75.572

	
0.00




	
Physical activity level

	
high

	
3120

	
50.9

	

	




	
low

	
3008

	
49.1

	
−1.431

	
0.153




	
smoke

	
yes

	
1600

	
26.1

	

	




	
no

	
4528

	
73.9

	
37.403

	
0.00




	
1 km walking ability

	
good

	
4892

	
79.8

	

	




	
bad

	
1236

	
20.2

	
−46.703

	
0.00




	
depression

	
yes

	
2060

	
33.6

	

	




	
no

	
4068

	
66.4

	
25.651

	
0.00
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Table 2. Influencing factors of depression among middle-aged and elderly participants in CHARLS in 2018.
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Depression

	
B

	
SE

	
Wald

	
P

	
Exp(B)

	
95% CI




	
Lower

	
Upper






	
Yes

	
Gender

	
0.564

	
0.064

	
780.803

	
0.000

	
10.157

	
10.052

	
10.290




	
Age (year)

	
−0.393

	
0.033

	
1410.415

	
0.000

	
0.675

	
0.633

	
0.720




	
Location of residence

	
−0.133

	
0.075

	
30.178

	
0.075

	
0.875

	
0.756

	
10.013




	
degree of education

	
0.081

	
0.080

	
10.012

	
0.314

	
10.084

	
0.927

	
10.268




	
Widowed

	
−0.052

	
0.100

	
0.273

	
0.601

	
0.949

	
0.780

	
10.155




	
Self-rated health status

	
−0.222

	
0.073

	
90.346

	
0.002

	
0.801

	
0.695

	
0.923




	
physical disability

	
0.671

	
0.168

	
150.997

	
0.000

	
10.957

	
10.408

	
20.719




	
hypertension

	
0.303

	
0.074

	
40.714

	
0.030

	
10.216

	
10.079

	
10.380




	
hyperlipemia

	
−0.142

	
0.094

	
20.290

	
0.130

	
0.868

	
0.722

	
10.043




	
diabetes

	
−0.168

	
0.124

	
10.817

	
0.178

	
0.846

	
0.663

	
10.079




	
stroke

	
0.055

	
0.126

	
0.187

	
0.665

	
10.056

	
0.825

	
10.352




	
arthritis

	
0.384

	
0.119

	
100.329

	
0.001

	
10.681

	
10.539

	
10.861




	
asthma

	
−0.194

	
0.231

	
0.703

	
0.402

	
0.824

	
0.524

	
10.296




	
Physical activity level

	
−30.176

	
0.342

	
1250.125

	
0.000

	
0.082

	
0.055

	
0.170




	
smoke

	
−0.135

	
0.071

	
30.677

	
0.055

	
0.874

	
0.761

	
10.003




	
1 km walking ability

	
0.558

	
0.076

	
540.212

	
0.000

	
10.747

	
10.506

	
20.027











[image: Table] 





Table 3. Influencing factors of physical activity among middle-aged and elderly participants in CHARLS in 2018.
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Physical Activity Level

	
B

	
SE

	
Wald

	
P

	
Exp(B)

	
95% CI




	
Lower

	
Upper






	
High

	
Gender

	
−0.117

	
0.059

	
30.888

	
0.049

	
0.890

	
0.792

	
0.999




	
Age (year)

	
−0.416

	
0.126

	
100.856

	
0.001

	
0.660

	
0.515

	
0.845




	
Location of residence

	
−0.028

	
0.074

	
0.146

	
0.702

	
0.972

	
0.840

	
10.125




	
degree of education

	
−0.112

	
0.073

	
20.322

	
0.128

	
0.894

	
0.775

	
10.033




	
Widowed

	
−0.042

	
0.097

	
0.187

	
0.665

	
0.959

	
0.793

	
10.160




	
Self-rated health status

	
0.094

	
0.067

	
10.965

	
0.161

	
10.099

	
0.963

	
10.254




	
physical disability

	
−0.711

	
0.164

	
180.900

	
0.000

	
0.491

	
0.357

	
0.677




	
hypertension

	
−0.153

	
0.091

	
20.865

	
0.091

	
0.858

	
0.718

	
10.024




	
hyperlipemia

	
−0.036

	
0.090

	
0.164

	
0.686

	
0.964

	
0.809

	
10.150




	
diabetes

	
0.078

	
0.119

	
0.428

	
0.513

	
10.081

	
0.857

	
10.363




	
stroke

	
−0.684

	
0.131

	
270.328

	
0.000

	
0.505

	
0.391

	
0.652




	
arthritis

	
−0.365

	
0.113

	
100.451

	
0.001

	
0.440

	
0.354

	
0.796




	
asthma

	
−0.151

	
0.222

	
0.458

	
0.499

	
0.860

	
0.556

	
10.330




	
smoke

	
0.229

	
0.067

	
110.575

	
0.001

	
10.257

	
10.102

	
10.435




	
1 km walking ability

	
0.737

	
0.077

	
900.828

	
0.000

	
20.089

	
10.796

	
20.431




	
depressive symptoms

	
−10.794

	
0.066

	
7330.007

	
0.000

	
0.166

	
0.146

	
0.189
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Table 4. Linear hierarchical regression model of depression symptoms and physical activity level of participants.
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Model

	
R

	
R2

	
Adjusted R2

	
Variation Statistics




	
R2 Variation

	
F Variation

	
p






	
1

	
0.380 a

	
0.144

	
0.144

	
0.144

	
10280.481

	
0.000




	
2

	
0.433 b

	
0.188

	
0.187

	
0.043

	
650.169

	
0.000




	
3

	
0.450 c

	
0.202

	
0.200

	
0.015

	
80.689

	
0.000








a Predicted variables: (constant), physical activity. b Predicted variables: (constant), physical activity, gender, household registration type, education level, age, and widowhood. c Predicted variables: (constant), physical activity, household registration type, education level, gender, age, widowhood, diabetes, disability, self-rated health status, hypertension, stroke, hyperlipidemia, arthritis, and the ability to walk 1 km.
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