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Objective: Current research suggests that depressive symptoms and physical function increase the risk of developing cardiovascular disease (CVD), but how these factors interact to increase the risk of CVD remains unclear. Therefore, we used data from Chinese middle-aged and older adults to investigate the relationship between depressive symptoms and physical function and CVD risk.

Methods: Using information from the China Health and Retirement Longitudinal Study (CHARLS), we examined the relationship between depressive symptoms, physical functioning, and CVD risk in middle-aged and older Chinese adults. The subsequent seven-year endeavor, which ran from 2011 to 2018, enrolled Chinese adults who were middle-aged and older (≥45 years). The exposures of interest were symptoms of depression and physical impairment. To measure depression symptoms, the Center for Epidemiological Studies Depression Scale (CESD-10) was used. The physical disability was ascertained using the physical mobility function. Its principal endpoint was the incidence of CVD. Cox proportional hazards regression methods has been applied to ascertain 95% of the hazard ratios (HRs) and confidence intervals (CIs). Cox multivariate regression and stratified interaction analysis analyses were employed to investigate the association between depressive symptoms, physical functioning, and CVD.

Results: A total of 1980 people were included, of whom the mean age of the participants was 56.4 ± 7.7 years, of whom 1,013 (51.2%) were women. During the maximum follow-up period of 7 years, 303 (15.3%) suffered from cardiovascular disease, of whom 246 (12.4%) had heart disease and 72 (3.6%) suffered from stroke. Compared with those with NDS (no depressive symptoms) (CESD <10) and NPD (no physical dysfunction), those with both DS (depressive symptoms) (CESD ≥10) and PD (physical dysfunction) had the highest risk of overall CVD (adjusted hazard ratio [HR], 1.88; 95% CI 1.18 to 3), coronary heart disease (HR, 2.45; 95% CI 1.44 to 4.18) and stroke (HR, 0.45; 95% CI 0.15 to 1.31), which were most common in people aged 60 years or younger.

Conclusion: This study found that older adults with DS and PD were strongly associated with an increased risk of CVD.
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Introduction

Cardiovascular disease has become increasingly common in recent years. According to a report issued by the International Cardiovascular Disease Federation, 12.57% of people worldwide would have cardiovascular disease by the year 2,045. Heart disease is thought to be a serious public health issue that affects millions of people worldwide and lowers survival rates. Since 2006, the prevalence of cardiovascular disease (CVD) in China has grown. In 2018, there were an estimated 290 million persons with CVD. In terms of mortality, CVD accounts for more than half of all fatalities in China—more than cancer and all other illnesses combined. Therefore, early detection of cardiovascular disease risks offers a chance to prevent or postpone the beginning of the CVD (1).

We further searched for data on the prevalence of major depression and found that the prevalence of depression in the elderly population was already as high as 13.3 per cent prior to the New Crown epidemic and increased to 19.3% during the global epidemic (2). In China, women are more likely to be depressed than men, the unemployed are more likely to be depressed than the employed, and those who are separated, widowed or divorced are up to 13% more likely to be depressed than those who are married or cohabiting (3). Research has indicated that depressive symptoms are frequently present in individuals with CVD, and there is evidence that depressive symptoms are associated with a higher risk of developing CVD in adult Chinese (4). Established risk factors for depressive symptoms include prior depressive episodes, physical dysfunction, cognitive impairment, and female gender. Importantly, physical dysfunction may not only result from depression but also independently predict its onset (5). It has additionally been demonstrated that a number of cardiovascular disease risk variables have an advantageous relationship with physical dysfunction, and that physical dysfunction have a positive correlation with cardiovascular disease (6, 7).

DS was negatively associated with PD, especially in the elderly CVD cohort, where steps decreased by 1.2 and 2.7% per year of age, respectively. Despite this, the study had limitations as it only covered step counts and British men (8). There is evidence that physical dysfunction is significantly connected with depressive symptoms in middle-aged and older Chinese people (5). However, there are no articles on the association of DS, PD and cardiovascular disease in Chinese middle-aged and elderly people, and compared with the previous literature that considered only lower limb mobility (8), we used a more comprehensive approach to assess PD, which included a thorough assessment of upper and lower limb strength. Based on numerous prospective data collected from respondents across China through the CHARLS, this study aims to investigate the risk factors for cardiovascular disease in middle-aged and elderly individuals in China. Our study’s data was gathered from a sample of people aged 45 and older. We concentrated on evaluating the connection between depressive symptoms, physical functioning, and CVD in Chinese middle-aged and older individuals based on the aforementioned data.



Methods


Study design and participants

The is a longitudinal study. The data come from the national survey data of CHARLS in 2011 and 2018. The project was carried out and implemented by the National Development Research Institute of Peking University to conduct household surveys on middle-aged and elderly people (45+) in China. The baseline survey of the CHARLS involved 17,708 people who participated in 2011. The CHARLS survey project was approved by the Biomedical Ethics Committee of Peking University, and all participants were required to sign informed consent. For more information, please visit http://charls.pku.edu.cn.

The CHARLS baseline survey included 17,596 respondents, followed by subject exclusion criteria:(1), missing data on depressive symptoms, physical dysfunction, and cardiovascular events in 2011 (n = 1761); (2), participants with a cardiovascular event in 2011 (n = 2003); (3), depressive symptoms, physical dysfunction, and cardiovascular events in 2018 were missing (n = 10,965); and (4), missing data on age <45 years, body mass index (BMI) < 18.5, and education, BMI, alcohol consumption, and home residence (n = 996). Therefore, we ultimately included 1980 participants in the analyses (Figure 1).
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FIGURE 1
 Flowchart of the screening process for the selection of eligible participants.




Depressive

The Epidemiological Studies Center the CHARLS questionnaire’s Depression Scale (CESD-10) was utilized to gage depressive symptoms. The CESD-10 demonstrated exceptional reliability and efficacy in accurately assessing depression symptoms in middle-aged and older individuals (9). In accordance with the study, Chinese adults with a CESD-10 score of 10 had respectable specificity (0.80) and sensitivity (0.85) (10). Ten questions make up the CDES-10, and the answers range from 0 to 3. The alternatives are “rarely or none of the time (< 1 day), some or a few times (1–2 days), occasionally or moderately (3–4 days), most of the time (5–7 days).” The documentary determined the ultimate score. More severe depressive symptoms are indicated by higher scores; “no depressive symptoms” (NDS) are confirmed by scores of 10 or fewer inches, while “depressive symptoms” (DS) are indicated by scores above 10 (11).



Physical function

The CHARLS questionnaire asks about a variety of physical functioning activities. These include: walking 100 meters, jogging or running 1 km, wandering 1 km, picking up a small coin from the table, sitting in a chair for a long time and then getting up, climbing multiple floors repeatedly, bending over, bending knees, or squatting, stretching arms along your shoulders, and running or jogging 1 km. Each question was answered in four different ways. (1) Not at all difficult; (2) challenging but yet doable; (3) challenging and requiring assistance; and (4) not able to finish. If a subject reported difficulty with any of the 9 items, they were defined as having a physical dysfunction (PD), patients were defined as having no physical dysfunction (NPD) if they had no difficulty with each item (12).



CVD

The study outcomes were CVD events, including heart attack and stroke. Similar to previous studies (29), CVD events were assessed by the following question: Has your doctor ever told you that you have been diagnosed with heart disease, angina, coronary artery disease, heart failure, or other heart problems? Participants who reported having a heart attack or stroke were defined as having CVD. In the 2018 CHARLS questionnaire, CVD was assessed by the following question: Has a doctor ever told you that you have been diagnosed with heart disease, angina, coronary artery disease, heart failure or other heart problems?’ Participants who reported having a heart attack or stroke were defined as having CVD.



Sociodemographic characteristics, lifestyle behaviors, and long-term conditions

At baseline (2011), trained interviewers used a structured questionnaire to collect information on socio demographic situation and health-related factors, including age, sex, social activities, and educational attainment. Educational achievement is classified as junior high school and below, or senior high school and above (high school, university, postgraduate, doctoral). Health-related factors included self-reported smoking and drinking status (none or yes), and self-reported physician-diagnosed diseases (diabetes, hypertension, heart disease, and dyslipidemia). Laboratory tests included blood urea nitrogen (BUN), C-reactive protein (CRP), uric acid (UA), and Cystatin-C. Marital status was divided into two categories: married and other marital status (married, but not living with the spouse for work, separated, divorced, widowed or never married). Diabetes mellitus was defined as fasting plasma glucose greater than 126 mg/dL (converted to mmol/L and multiplied by 0.0555) and a self-reported history of diabetes. Hypertension was defined as systolic blood pressure greater than 140 mm Hg or diastolic blood pressure greater than 90 mm Hg. Dyslipidemia was defined as total cholesterol >240 mg/dL (converted to mmol/L and multiplied by 0.0259), triglycerides >150 mg/dL, low-density lipoprotein cholesterol (LDL-C) cholesterol >160 mg/dL, high-density lipoprotein cholesterol (HDL-C) cholesterol <40 mg/dL, or a self-reported history of dyslipidemia.



Statistical analysis

Data are described as the means and standard deviation (SD) for continuous variables. Data that do not fit a normal distribution are described as median. Frequency with percentage was used to describe categorical variables. Baseline characteristics are summarized according to joint assessments of the CESD (10 as cutoff point) and PD (yes or no) and compared among participants of four groups (NDS & NPD, NDS & PD, DS & NPD and DS & PD) using the χ2 test or analysis of variance, as appropriate.

The multivariate Cox proportional hazards regression model is used to estimate the relationship between depressive symptoms, physical dysfunction, and CVD. Three Cox regression models have been constructed: Model 1 was modified for sex and age; the second model further adjusted for social activities, BMI, education, smoking and alcohol consumption; Model 3 further adjusted for hypertension, dyslipidemia, diabetes mellitus, CysC, CRP, UA.

In addition to the separate and joint analyses of depressive symptoms and physical functioning with CVD risk, we sought to conduct subgroup analyses of the separate and joint associations of depressive symptoms and physical functioning with CVD risk. Subgroup analyses were conducted according to the following selection criteria: age (45–60 or ≥60 years) and hypertension (yes or no). Because there were missing values for educational attainment and body mass index (BMI) in CHARLS and they were only used as covariates, we interpolated the missing data resulting from lower secondary school education and below (n = 436) and the use of an average body mass index (n = 298). In addition, we performed sensitivity analyses on the interpolated sensitivity study population (n = 2,297) (Figure 1).

Statistical analyses were performed using FreeStatisticsV1.9.21. We estimated the association between DS and PD and CVD risk using Cox regression models with HRs and 95% CIs, with year as the underlying time frame. A threshold of 0.05 was established for statistical significance.




Results


Baseline characteristics

The baseline characteristics of the study participants in terms of DS and PD are presented in Table 1. Of these, 75.4% had PD, 36.82% had DS and CESD-10 scores ≥10, and 29.19% had both. The average age of the participants in 2011 was 56.4 years [standard deviation (SD) = 7.7], and was higher among those with physical impairment (57.2 ± 8.2; 57.6 ± 7.6). PD was more likely in married individuals with diabetes, dyslipidemia or hypertension. At the same time, they were less involved in social activities (51.3%), most of them were from rural areas (86.5%), and 90.8% had only junior high school or less than junior high school education (Table 1), which was higher in the group with PD. Among the drinking population, there are more people with physical impairments than those without. Lower values for creatinine, uric acid and hgb (0.7 ± 0.2) were found in the group with both DS and PD; however, higher values for total cholesterol, HDL, triglycerides and C-reactive protein were found in the group with both DS and PD (Table 1).



TABLE 1 Baseline characteristics of the study population cross-classified by depressive symptoms and physical functioning.
[image: Table1]



Multivariate cox proportional models for joint association of depressive symptoms and physical dysfunction with cardiovascular outcome events

As shown in Table 2, Cox proportional hazard analysis revealed a significant association between the CESD and CVD in the model 1 [HR (95% CI), 1.03 (1.01–1.04), p < 0.05]. And the model 2 [HR (95% CI), 1.03 (1.01–1.05), p < 0.05], model 3 [HR (95% CI), 1.04 (1.01–1.06), p < 0.05] when the CESD was considered as a continuous variable. In contrast with group with CESD<10, The HR for CVD in group with CESD≥10 was 1.58 (95% CI, 1.15–2.16) after adjusting for confounding covariates. The physical dysfunction group had a higher risk of CVD compared with the non-physical dysfunction group (model 1 HR 1.6, 95% CI 1.23–2.08; model 2 HR 1.64, 95% CI 1.25–2.14; model 3 HR 1.61, 95% CI 1.11–2.34) (Table 2). After interpolating the missing values, the sensitivity analysis is consistent with the results in Table 2 (Table 3).



TABLE 2 Association of depressive symptoms and physical functioning with prevalence of CVD
[image: Table2]



TABLE 3 Baseline characteristics of the study population cross-classified by depressive symptoms and physical functioning (interpolated).
[image: Table3]



Depressive symptoms, physical dysfunction and cardiovascular outcome events

Compared with those with NDS + NPD, those with both DS and PD had the highest risk of overall CVD in the model 1 [HR (95% CI), 1.86 (1.35 ~ 2.58), p < 0.001; HR (95% CI), 2.14 (1.48 ~ 3.07), p < 0.001; HR (95% CI), 0.88 (0.44 ~ 1.73), p = 0.706], And after adjusting for covariates, Model 2 [HR (95% CI), 2.08 (1.5 ~ 2.9), p < 0.001; HR (95% CI), 2.44 (1.68 ~ 3.5), p < 0.001; HR (95% CI), 0.93 (0.47 ~ 1.87), p = 0.843] and Model 3 [HR (95% CI), 1.95 (1.25 ~ 3.07), p < 0.05; HR (95% CI), 2.45 (1.44 ~ 4.18), p < 0.05; HR (95% CI), 0.45 (0.15 ~ 1.31), p = 0.143]. Due to the small number of stroke positives, we considered it to be clinically irrelevant (Table 4). The results remained consistent after sensitivity analyses were performed (Table 5).



TABLE 4 Combined association of depressive symptoms and physical functioning with prevalence of CVD.
[image: Table4]



TABLE 5 Association of depressive symptoms and physical functioning with prevalence of CVD (interpolated).
[image: Table5]



Subgroup analysis

In the Cox regression model, the reference groups were NDS + NPD group, In the subgroup of age strata (≥60 years) group with both DS and PD had a higher risk of CVD and CHD relative to the reference group [HR 2.89, 95% CI (1.22–6.88) HR 5.5, 95% CI (1.63–18.55)] (Figure 2). While The subgroup of hypertension (yes vs. no) showed a significant interaction for CVD (p for interaction = 0.002) and CHD (p for interaction = 0.009). In the non-hypertensive population, those with DS and PD had a higher risk of CVD and CHD [HR 1.95, 95% CI (1.16–3.28); HR 2.51, 95% CI (1.43–4.41)] (Figure 2). But in stroke, there was no significance [p for interaction = 0.013] (Figure 3; Table 6).

[image: Figure 2]

FIGURE 2
 Subgroup analysis for the depressive symptoms, physical function, and on the risk of CVD (CVD, CHD). Model 3: Adjusted for hypertension (yes/no), dyslipidaemia (yes/no), diabetes mellitus (yes/no), and BUN (blood urea nitrogen), CREA (creatinine), Cys-C (cystatin-C), CHO (total cholesterol), HDL (High density lipoprotein cholesterol), LDL (Low Density Lipoprotein), TG (triglycerides), CRP (C-reaction protein), UA (Uric acid), HGB (hemoglobin), HbA1c (Glycated haemoglobins).


[image: Figure 3]

FIGURE 3
 Subgroup analysis for the depressive symptoms, physical function, and on the risk of CVD (STOKE). Model 3: Adjusted for hypertension (yes/no), dyslipidaemia (yes/no), diabetes mellitus (yes/no), and BUN (blood urea nitrogen), CREA (creatinine), Cys-C (cystatin-C), CHO (total cholesterol), HDL (High density lipoprotein cholesterol), LDL (Low Density Lipoprotein), TG (triglycerides), CRP (C-reaction protein), UA (Uric acid), HGB (hemoglobin), HbA1c (Glycated haemoglobins).




TABLE 6 Combined association of depressive symptoms and physical functioning with prevalence of CVD (interpolated).
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Sensitivity analyses

After interpolating missing data for sensitivity analyses, Comparison of DS, PD, and CVD between the non-interpolated population (n = 1980) and the interpolated population (n = 2,297) showed no difference in distribution (p>0.05) (Table 7). The association of DS and PD with Prevalence of CVD remained consistent among the interpolated data (2,297 participants) (Tables 56).



TABLE 7 Comparison of exposure factors and endpoint events.
[image: Table7]




Discussion

Among 1980 Chinese adults aged 45 years or above followed up to 7 years, People with DS and PD was significantly associated with the highest risk of CVD events, especially among those aged 60 years or higher. The associations persisted even after adjustment for other established cardiovascular risk factors. Meanwhile, CVD was significantly increased in the population with concurrent DS and PD. In particular, the risk was significantly higher in the subgroup with PD (Figure 4).

[image: Figure 4]

FIGURE 4
 Subgroup analysis for the depressive symptoms, physical function, and on the risk of CVD (interpolated). Model 3: Adjusted for hypertension (yes/no), dyslipidaemia (yes/no), diabetes mellitus (yes/no), and BUN (blood urea nitrogen), CREA (creatinine), Cys-C (cystatin-C), CHO (total cholesterol), HDL (High density lipoprotein cholesterol), LDL (Low Density Lipoprotein), TG (triglycerides), CRP (C-reaction protein), UA (Uric acid), HGB (hemoglobin), HbA1c (Glycated haemoglobins).


A survey reveals that over 41% of senior Chinese citizens suffer from depression symptoms (13). Depressed patients commonly adopt habits that overlap with CV risk factors, such as sleep deprivation, physical inactivity, smoking and alcohol abuse, little hygiene and poor adherence to pharmacological treatments. A growing body of data suggests that depressive symptoms increase the risk of CVD (14). Recent studies have demonstrated a positive correlation between depressive symptoms and the risk of cardiovascular disease in young adults (mean age 30.1 years) (12). Current research suggests that depression may make CVD more common in women (13). Additionally, it has been shown that a significant risk factor for the emergence of depressive symptoms is physical dysfunction (5). Poorer mental health is associated with lower exercise capacity, above and beyond the effect of other cardiovascular risk factors (15). At the same time, a decline in physical function leads to a loss of independence and consequent depressive symptoms. These studies demonstrated that those with the lowest levels of physical function carry the largest risk of onset of both depressive symptoms over time (16). Recent studies have shown the association between physical dysfunction and cardiovascular disease risk (6, 7, 17, 18). PD can be assessed by more aspects, but the above studies preferred the assessment of upper limb strength, our study included not only upper limb strength but also lower limb strength and physical activities, which was more comprehensive.

The mechanism between DS and CVD risk factors remains unclear. However, Previous studies showed that DS were associated with unhealthy behaviors that promoted weight gain, such as consumption of a high-fat diet and low levels of physical activity (16). Similarly, depression is associated with higher rates of smoking, another risk factor for hypertension, and diabetes (19). Inflammatory markers have been consistently linked to elevated DS, and are closely associated with obesity, hypertension, and diabetes. Other candidate biological pathways that may be responsible for these associations include pro-coagulant factors (20), sympathetic activation (21), endothelial dysfunction (21), and adipocytokines, such as leptin (22), this ultimately leads to CVD.

The burden of DS in China has been rising and will continue to climb in the next decades (23). Studies have shown that declining physical functioning in older adults is a major risk factor for developing DS (24). In addition, the prevalence rates of depression in Chinese older adults ranged from 13 to 41% and is on the rise, with further growth expected in the following decades (3, 25). However reduced physical mobility will inevitably lead to PD, along with upregulation of inflammatory factors and accelerated endothelial dysfunction, leading to CVD (15). Therefore, it is necessary to explore the relationship between DS combined with PD and CVD risk.

We discovered that those with DS + PD were significantly associated with higher CVD, although it was not significant for those with DS alone. The impact of PD on CVD varies across populations and more data are needed to investigate this. In the present study, we found a higher risk of CVD in people ≥60 years of group DS + PD, consistent with a cross-sectional study in the UK (8). In people without hypertension, patients with DS and PD are at higher risk of developing CVD. In stroke, however, there was no significant relationship in the COX multifactorial analysis and subgroup analyses after model adjustment. This may be related to the small number of stroke positives we included, and further expansion of the sample size is needed to explore the association between DS, PD, and stroke. The risk of cardiovascular disease and coronary heart disease was not statistically significant in the NDS + PD and DS + NPD groups compared with the NDS + NPD group. Therefore, we should pay more attention to elderly people with DS and PD when assessing CVD risk.


Strengths and limitations

The strengths of our study are, Data on DS and PD were taken from the CHARLS database, a sizable prospective cohort with carefully thought out and verified procedures. Ability to better infer the triad of DS, PD and CVD. We additionally took a number of confounders into account, such as BMI and social activity. Our application of the questionnaire from the CHARLS database allowed us to assess PD in a comprehensive way. Notably, this is the first time that the relationship between DS, PD and CVD has been explored in an Asian elderly population. However, there are certain limits. Firstly, the CESD-10 may exhibit recall bias and should only be used to screen for depressive symptoms, not to diagnose depression. Secondly, in stroke, however, there was no significant relationship in the COX multifactorial analysis and subgroup analyses after model adjustment. This may be related to the small number of stroke positives we included, and further expansion of the sample size is needed to explore the association between DS, PD, and stroke. Third, reliance on patient-reported diagnoses (e.g., hypertension, diabetes) may introduce recall bias or misclassification. Although self-reported CVD risk factors are widely used in large cohort studies (26), future studies should incorporate objective biomarkers to improve accuracy.




Conclusion

In conclusion, through a prospective national cohort study of Chinese middle-aged and elderly adults, we found that the associations of depressive symptoms, physical functioning and CVD risk were significantly related. The findings highlight the co-exposure effect of depressive symptoms and physical functioning in terms of incident CVD and suggest a joint assessment of depressive symptoms and physical functioning to further stratify CVD risk, especially in those adults≥60 years and without hypertension. This should be considered as a potential modifying factor in clinical trials for interventions in CVD research.
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Variables Model 1 Model 2 Model 3

HR (95% CI) pvalue  HR (95% CI) £l HR (95% CI) p value
CVD (cases/person-years)
NDS + NPD (59/580) 1 (Ref) 1(Ref) 1 (Ref)
NDS + PD (107/671) 159 (117 ~ 2.15) 0.003 147 (1,06 ~ 2.04) 0.021 121 (075 ~ 1.94) 0437
DS+ NPD (19/151) 111(0.67 ~ 1.83) 0.689 133(0.79 ~ 2.24) 0.276 112(0.53 ~ 2.4) 0.764
DS + PD (118/578) 206 (152~ 278) <0.001 203 (1.46 ~ 282) <0.001 187(117~3) 0,009
CHD (cases/person-years)
NDS + NPD (45/580) 1 (Ref) 1 (Ref) 1 (Ref)
NDS + PD (83/671) 165 (117 ~ 234) 0005 15(103 ~2.17) 0.035 14(092~2.14) 0121
DS + NPD (15/151) 11061 ~1.95) 0758 139 (0.77 ~ 25) 0.274 12(059 ~ 2.43) 0622
DS + PD (103/578) 2.34 (1.6 ~ 3.28) <0.001 234(1.62~3.39) <0.001 213 (1,39 ~ 3.25) <0.001
Stroke (cases/person-years)
NDS + NPD (17/580) 1 (Ref) 1(Ref) 1 (Ref)
NDS + PD (31/671) 136 (0.77 ~ 241) 0.293 13(0.71~ 241) 0.399 0.88 (041 ~ 1.9) 0.748
DS + NPD (5/151) 112(0.45 ~ 281) 081 114(0.42~ 3.1) 0.801 0.87 (024~ 3.17) 0835
DS+ PD (19/578) 111 (06 ~ 2.06) 073 0.93 (046 ~ 1.86) 0831 0.63 (027~ 1.46) 0277

Model 1: Adjusted for age (45-60/260), sex (male/female).

Model 2: Multivariate model adjusted for education (junior high school and below/senior high school and above), residence (urbanrural), smoking (yes/no), drinking (yes/no), BMI, marriage
(yes/no), social activities (yes/no).

Model 3: Adjusted for hypertension (yes/no), dyslipidacmia (yes/no), diabetes mellitus (yes/no), and BN (blood urea nitrogen), CREA (creati
cholesterol), HDLL (High density lipoprotein cholesterol), LDL (Low Density Lipoprotein), TG (triglycerides), CRP (C-reaction protein), UA (
haemoglobins).
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Variables Total NDS +NPD  NDS+PD DS+ NPD DS + PD Statistic

(n =1980) (45/580) (n =671) (n =151) (n = 578)

(n = 580)
Age 564477 547469 57.2+82 547+72 576476 <0001 19.141
Sex <0001 114208
Male 967 (48.8) 379 (65.3) 297 (44.3) 86(57) 205 (35.5)
Female 1013 (51.2) 201 (347) 374 (557) 65(43) 373 (64.5)
Marital status 0.182 4865
Other marital status 97(49) 20(34) 33(49) 8(53) 36 (6.2)
Married 1883 (95.1) 560 (96.6) 638 95.1) 143 (947) 542(93.8)
Hypertension <0001 24026
No 1,632 (824) 513 (88.4) 546 (81.4) 124 (82.1) 449 (77.7)
Yes 348 17.6) 67(11.6) 125 (186) 27017.9) 129(223)
Dyslipidemia 0245 4156
No 1872 (94.3) 557 (96) 627 (93.4) 143 (94.7) 545 (94.3)
Yes 108 (5.5) 23(4) 44(66) 8(53) 33(5.7)
Diabetes 0.006 12317
No 1911 (96.5) 572(98.6) 641 (95.5) 147 (97.4) 551(95.3)
Yes 69(35) 8(14) 30(45) 4026 27(47)
Social contact <0001 16518
No 1,016 (51.3) 269 (46.4) 331 (493) 84(55.6) 332 (57.4)
Yes 964 (48.7) 311(53.6) 340 (50.7) 67 (44.4) 246 (42.6)
BMI (kg/m?) 0025 14.496
18.5-239 1232 (62.2) 373 (643) 390 (58.1) 107 (709) 362 (62.6)
24-279 561(28.3) 163 (28.1) 203 (30.3) 36(23.8) 159 27.5)
228 187 (94) 44(76) 78 (11.6) 8(53) 57(9.9)
Smoke <0001 7013
No 1,207 (61.0) 281 (48.4) 432 (64.4) 82(543) 412(713)
Yes 773(39.0) 299 (51.6) 239 (35.6) 69(45.7) 166 (28.7)
<0001 32477
1,148 (58.0) 390 (67.2) 367 (54.7) 91(603) 300 (51.9)
Yes 832 (420) 190 (328) 304 (45.3) 60(39.7) 278 (48.1)
Educational attainment 0.001 16.252
Junior high school and below 1798 (90.8) 511(88.1) 602 (89.7) 138 (91.4) 547 (94.6)
High school and above 182(92) 69(119) 69 (10.3) 13(86) 31(5.4)
Place of residence <0001 38419
Urban 267 (13.5) 113 195) 87(13) 25(166) 42(7.3)
Rural 1713 (86.5) 467 (80.5) 584 (87) 126 (83.4) 536 (92.7)
BUN (mmol/L) 15847 15646 15949 16.1£4.1 15847 076 0391
CREA (mg/dL) 08402 08202 0802 08£02 07402 <0001 13,645
Cys-C (mg/L) 10402 10£02 10402 10£02 1002 0.189 1595
CHO (mg/dL) 193.637.8 193.1%37.4 193.2437.7 194.1 £ 36.6 19424387 0964 0092
HDL (mg/dL) 5124146 5044137 5125148 503137 5234154 0.246 1383
LDL (mg/dL) 11482335 1150355 1412318 11624368 11504327 0926 0156
TG (mg/dL) 1035(735,1478) 1004 (717,147.8)  1027(726,  1000(77.0,1504) 1062 (77.0, 0.623 1763
144.5) 147.8)
CRP (mg/L) 27487 264101 26457 19436 324107 0427 0928
UA (mg/dL) 45:12 47:12 45812 45413 43x11 <0001 9919
HGB (g/dL) 14324 146423 142:25 146426 140424 <0001 5476
HBAIC (%) 53407 52506 53507 53509 53£08 0016 3465

BMI, body mass index (calculated as weight in kilograms divided by height in meters squared), BUN (blood urea nitrogen), CREA (creatinine), Cys-C (Cystatin-C), CHO (total cholesterol),
HDL (High density lipoprotein cholesterol), LDL (Low Density Lipoprotein), TG (triglycerides), CRP (C-reaction protein), UA (Uric acid), HGB (hemoglobin), HbA1c (Glycated
haemoglobins).
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Variables Model 1 adj. p valu Model 2 adj. p value Model 3 adj. p value

CESD 1.03 (1.01~1.04) 0.005 1,03 (1.01-1.05) 0003 1,04 (1.01~1.06) 0.005
CESD<10 1(Ref) 1(Ref) 1(Ref)

CESD210 143 (114~1.8) 0.002 147 (1.17~185) 0.001 1.58 (1.15-2.16) 0.005
Physical Dysfunction

No 1(Ref) 1(Ref) 1(Ref)

Yes 1.6 (1.23-2.08) 0.001 164 (1.25~2.14) <0.001 161 (1.11-2.34) 0013

Model 1: Adjusted for age (45-60/260), sex (male/female)

Model 2: Multivariate model adjusted for education (junior high school and below’senior high school and above), smoking (yes/no), alcohol consumption (yes/no), BMI (Body Mass Index),
social activities (yes/no)

Model 3: Adjusted for hypertension (yes/no), dyslipidaemia (yes/no), diabetes mellitus (yes/no), CysC (Cystatin-C), CRP (C-reaction protein), UA (Uric acid).
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Variables

CESD

CESD<10

CESD210

Physical dysfunction
No

Yes

Model 1: Adjusted for age (45-60/260), sex (male/female).

Model 1

102 (101 ~ 1.04)

1 (Ref)

139 (112~ 171)

1 (Ref)

176 (137 ~ 2.26)

adj. p value

0.003

0.002

<0001

Model 2
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Model 2: Multivariate model adjusted for education (junior high school and below/senior high school and above), residence (urbanyrural), smoking (yes/no), alcohol consumption (yes/no),
BMI (Body Mass Index), marriage (yes/no), social activities (yes/no).

Model 3: Adjusted for hypertension (yes/no), dyslipidacmia (yes/no), diabetes mellitus (yes/no), and BN (blood urea nitrogen), CREA (creati
cholesterol), HDL (High density lipoprotein cholesterol), LDL (Low Density Lipoprotein), TG (iriglycerides), CRP (C-reaction protein), UA (i

haemoglobins).
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Variables Total NDS + NPD NDS + PD DS + NPD DS + PD P Statistic

(n =2,297) (45/580) (n=771) (n =180) (n = 695)
(n = 651)
Age 57.128.1 552472 580486 555479 58481 | <0001 23935
Sex <0001 12359
Male 1,076 (46.8) 410(63) 328 (42.5) 100 (55.6) 238 (34.2)
Female 1221 (532) 241(37) 443 (57.5) 80 (44.4) 457 (65.8)
Marital status <0001 21441
Never married 368 (16.0) 74 (11.4) 19 (154) 33(18.3) 142 (20.4)
Married 1929 (84.0) 577 (88.6) 652 (84.6) 147 (81.7) 553 (79.6)
Hypertension <0001 28047
No 1885 (82.1) 576 (88.5) 620 (80.4) 148 (82.2) 541 (77.8)
Yes 412017.9) 75 (115) 151(19.6) 32017.8) 154(222)
Dyslipidemia 0133 5597
No 2,169 (94.4) 626 (96.2) 720 93.4) 170 (94.4) 653 (94)
Yes 128 (56) 25(38) 51(66) 10(56) 42(6)
Diabetes 0016 10328
No 2215(96.4) 639 (982) 737 (95.6) 176 (97.8) 663 (95.4)
Yes 82(36) 12(18) 34(44) 102 32(46)
Social contact <0001 19.356
No 1,169 (50.9) 293 (45) 384 (49.8) 101 (56.1) 391(56.3)
Yes 1,128 (49.1) 358 (55) 387 (50.2) 79 (43.9) 304 (437)
BMI 0.006 18.292
18.5-239 1,434 (624) 420(6435) 446(57.8) 128 (71.1) 440(633)
24-279 64127.9) 179 27.5) 233(30.2) 43(23.9) 186 (26.8)
228 2297 52(8) 92(11.9) 9(5) 69(99)
Smoke <0001 754
No 1,439 (62.6) 329(505) 508 (65.9) 100 (55.6) 502(72.2)
Yes 858 (37.4) 322(49.5) 263 (34.1) 80 (44.4) 193(27.8)
<0001 32572
1,150 (58.0) 392(67.2) 367 (54.7) 91 (60.3) 300 (51.9)
Yes 833 (420) 191(328) 304 (45.3) 60 (39.7) 278 (48.1)
Educational attainment <0001 19.046
Junior high school and below 2,115 (92.1) 582 (89.4) 702(91.1) 167 (92.8) 664(95.3)
High school and above 182(7.9) 69 (10.6) 69(59) 13(7.2) 3145)
Place of residence <0001 43155
Urban 325(14.2) 133 (205) 107 (13.9) 29 (16.1) 56 (8.1)
Rural 1971(85.8) 517 (79.5) 664 (86.1) 151 (839) 639(91.9)
BUN (mmol/L) 158447 15645 15949 16042 158447 0.64 0562
CREA (mg/dL) 08202 08402 08£02 0802 07£02 <0001 13.806
Cys-C (mg/L) 10£02 10£02 10+02 10402 1002 018 1634
CHO (mg/dL) 194.1 %385 1928+ 369 1939+ 38.1 196.1£37.7 19494405 0753 04
Hal (mg/dL) 5154148 507139 513150 5154142 5244154 | 0276 1289
Ldl (mg/dL) 1153343 11492351 11504327 11832373 1554345 0771 0376
TG (mmol/L) 1027 (735,146.0) | 99.1(712,147.8)  103.1(72.6,1449)  99.1(743,1469)  1044(766, | 0716 1356
146.0)
CRP (mg/L) 27£84 27599 2554 22448 31£100 0545 0712
UA (mg/dL) 45512 47:12 4512 44213 43511 <0001 10276
HGB 143424 146423 142225 146427 140424 | <0001 5855
HbAle 53507 52506 53507 52409 53:08 0.007 4104

BMI, body mass index (calculated as weight in kilograms divided by height in meters squared), BUN (blood urea nitrogen), CREA (creatinine), Cys-C (Cystatin-C), CHO (total cholesterol),
HDL (High density lipoprotein cholesterol), LDL (Low Density Lipoprotein), TG (triglycerides), CRP (C-reaction protein), UA (Uric acid), HGB (hemoglobin), HbA1c (Glycated
haemoglobins).
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Variables Model 1 Model 2 Model 3

HR (95% CI) adj. p value HR (95% CI) adj. p value HR (95% CI) adj. p value

CVD (cases/person-years)

NDS + NPD (59/4060) 1 (Ref) 1 (Ref) 1 (Ref)

NDS + PD (107/4697) 144 (1.04~2) 0.027 15 (108~ 2.08) 0.015 1.24 (078 ~ 1.96) 0.368
DS + NPD (19/1057) 1.24 (074 ~ 2.07) 0424 133 (079 ~ 2.24) 0278 106 (05~ 2.24) 0.385
DS+ PD (118/4046) 1.86 (1.35 ~ 2.58) <0.001 208(15~2.9) <0.001 195 (1.25 ~3.07) 0.004

CHD (cases/person-years)

NDS + NPD (45/4060) 1 (Ref) 1(Ref) 1 (Ref)

NDS + PD (83/4697) 147 (101 ~2.13) 0.042 1.54 (1.06 ~ 2.24) 0023 143 (0.83 ~ 2.46) 0202
DS + NPD (15/1057) 127 (071 ~2.27) 0.427 14078~ 251) 0.266 132 (056 ~ 3.14) 0526
DS + PD (103/4046) 214 (148 ~3.07) <0.001 244 (168 ~3.54) <0.001 245 (144 ~4.18) 0.001

Stroke (cases/person-years)

NDS + NPD (17/4060) 1 (Ref) 1 (Ref) 1 (Ref)

NDS + PD (31/4697) 1.28 (0.69 ~ 2.35) 0.43 131 (071 ~2.42) 0384 0.8(0.31 ~2.04) 0.642
DS + NPD (5/1057) 11(04~2.98) 0853 112 (041 ~3.05) 0825 0.98 (025~ 3.84) 0.98
DS + PD (19/4046) 0.88 (0.4 ~ 1.73) 0.706 0.93 (047 ~ 1.87) 0.843 045 (015~ 131) 0.143

Model 1: Adjusted for age (45-60/2260), sex (male/female).
Model2: Multivariate model adjusted for education (junior high schaol and below’senior high school and above), smoking (yes/no), alcohol consumption (yes/no), BMI (Body Mass Index),
social activiies (yes/no)

Model 3: Adjusted for hypertension (yes/no), dyslipidacmia (yes/no), diabetes mellitus (yes/no), CysC (Cystatin-C), CRP (C-reaction protein), UA (Uric acid).
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