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Abstract

Objectives: Stroke has become one of the major diseases causing death in China. This 

study reports the characteristics of middle-aged and elderly stroke patients in China, 

including their socio-demographic characteristics, health status, lifestyles, family 

relationship, and examines their associations with life satisfaction. 

Design: National representative survey. 

Setting and participants: The samples of this study are selected from the data of 

China Health and Retirement Longitudinal Study (CHARLS) in 2018, which covers 

28 provinces, 150 countries/ districts and 450 village/urban communities. 1154 stroke 

patients aged 45 and over were included in this study as qualified subjects.

Outcome measures: Descriptive analysis is used to analyze socio-demographic 

characteristics, health status, lifestyles, family relationship and life satisfaction of 

middle-aged and elderly stroke patients. Chi square analysis and binary logistic 

regression were used to analyze the factors influencing the life satisfaction of the 

stroke patients.

Results: Overall, 83.1% of stroke patients were satisfied with their lives, although 

only 8.7% rated their own health as being good, more than 60% have decreased 

working ability, and nearly 80% had two or more other chronic diseases and only half 

had social activities. Multivariate analysis showed that age, health satisfaction, 

physical pain, working ability, relationships with spouse and with children had 

significant effects on life satisfaction of stroke patients (P < 0.05).
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Conclusions: Our study indicates the importance of improving the overall health of 

stroke patients and mediating factors like pain management, and work ability, spouse 

and children relationship in improving the life satisfaction of patients in the post-

stroke rehabilitation.

Keywords: Stroke, Characteristics, Life satisfaction, Associated factors, China

Strengths and limitations of this study

 This study is based on China Health and Retirement Longitudinal Study 

(CHARLS, 2018), which aims to establish a high-quality micro-database 

representing middle-aged and elderly residents in mainland China.

 This study will enrich the literature on the factors associated with life satisfaction, 

including socio-demographic characteristics, health status, lifestyles and family 

relations. 

 Use of only a single item to assess life satisfaction may lead to bias in the 

analysis. 

 Around 200 patients (16% of all stroke patients) were excluded for analysis due 

to the lack of life satisfaction data, which may deviate our results to some extent.
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Introduction

Stroke is characterized by high morbidity, high recurrence rate, high disability rate 

and high mortality rate as the second largest cause of death in the world. Although 

morbidity and mortality rates of stroke patients have been declining in many 

developed countries over the past two decades, they have continued to rise in low - 

and middle-income countries, including China. In the recent years, due to the 

development of the national economy, the change of people's lifestyle, the imbalance 

of nutritional intake and the aging of the population and other factors, the prevalence 

of stroke in China has been increasing year by year. It has become one of the major 

diseases leading to the death of the Chinese population 1 2.

Stroke is an important cause of long-term disability, which has a rapid onset and 

serious consequences 3, leading to declined physical function and quality of life of 

patients. Studies have shown that complications, pain and disability are the most 

common clinical features of stroke patients4 5. However, stroke patients are often 

older 6 7, complicated with various chronic diseases8, and with a lack of physical and 

social activities9. For instance, based on CHARLS(2011-2015), Yi Cai et al. found 

that more than half of the patients reported no social participation10.

Life satisfaction can be defined as the perception of a person's overall quality of life, 

reflecting an individual's overall subjective evaluation of life 11 12. A number of 
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studies have shown that after stroke, patients' life satisfaction will decrease to varying 

degrees 13 14. Many studies have explored the influence of social and demographic 

factors such as gender, age, education, marital status and occupational status on life 

satisfaction 3 15-17. Other studies found that the limitation of physical function after 

stroke 18-20, such as the impairment of physical condition, the changes of 

communication and visual ability 21, pain and fatigue 22, psychological factors 23, 

depression 14 and patients' knowledge cognition of stroke 24 reduced the life 

satisfaction of stroke patients. 

To sum up, current research on life satisfaction of stroke patients and their associated 

factors are mainly focused on the aspects of social demographic characteristics, 

disease situation or psychological changes. Studies are rather limited which consider 

lifestyles and social activity as contributing factors to life satisfaction of the stroke 

patients. This study will report the characteristics of middle-aged and elderly stroke 

patients in China, including socio-demographic characteristics, health status, lifestyles 

and family relationship and explore their associations with life satisfaction in China. 

The research finding is highly informative for the improvement of the post-stroke 

rehabilitation care.

Methods

Data Sources
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This study is based on the 2018 survey data of the China Health and Retirement 

Longitudinal Study (CHARLS). The CHARLS is a large-scale interdisciplinary 

survey project hosted by the National Development Research Institute of Peking 

University and jointly executed by the Chinese Social Science Research Center of 

Peking University and the Youth League Committee of Peking University. The survey 

aims to establish a high-quality micro-database representing middle-aged and elderly 

residents in mainland China, which can provide a wide range of information from 

socioeconomic status to health status, to serve the needs of scientific and policy 

research on the elderly25. The national baseline data of CHARLS was conducted in 

2011-2012, covering 28 provinces, 150 countries/ districts and 450 village/urban 

communities, involving 17,708 people in 10,257 households, with wave 2 in 2013, 

wave 3 in 2015, and wave 4 in 201825. The survey in 2018 mainly covers: (0) cover-

screen, (b) demographics, (c) family structure/transfer, (d) health, (e) health insurance 

and health care utilization, (f) work, retirement and pension, (g & h) Income, 

expenditures and assets, (l) housing characteristics and the community and policy 

modules25.

Study subjects

The selection of study samples is based on the questions in the questionnaire: The 

question "Have you been diagnosed with stroke by a doctor?", which is mainly aimed 

at new respondents in the database, and the question "Had doctor diagnosed stroke at 

the last round of investigation? ", which is aimed at the old respondents in this 
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database. Respondents who answered "1 (yes)" for both questions are included in our 

study. In total, we include 1372 patients diagnosed with stroke out of 19816 subjects 

in the 2018 round of investigation. After excluding the study participants who lacked 

the key variable of life satisfaction, 1154 valid samples were finally included in this 

study.

Patient Characteristics

According to the research objectives, this paper selects the data from five sections of 

the questionnaire, including (b) demographics, (c) family structure/transfer, (d)health, 

(e) health insurance and health care utilization, (f) work, retirement and pension, and 

in total 26 variables are selected, such as gender, age, self-rated health, hypertension 

and smoking. These selected variables were further sorted into four aspects: socio-

demographic characteristics, health status, lifestyles (including social activity) and 

family relationship. In order to facilitate statistical analysis and interpretation, we 

recode some of the variables in the original questionnaire as necessary (Supplemental 

file 1).

Life Satisfaction

Life satisfaction was assessed by a question from the questionnaire: How satisfied are 

you with your life-as-a-whole? The answer to this question consists of five options: 1

（Completely satisfied）, 2（Very satisfied）, 3（Somewhat satisfied）, 4（Not 

very satisfied）, 5（Not at all satisfied）. In this study, for the convenience of 
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statistical analysis and interpretation, the options 1, 2 and 3 are combined as 

"Satisfied", while the options 4 and 5 are combined as "Not Satisfied".

Statistical Analysis

We used SPSS 22.0 (SPSS, Inc., Chicago, USA) for data analysis. Descriptive 

statistics were conducted to understand the socio-demographic characteristics, health 

status, lifestyles and social activity, family relationships and the current situation of 

life satisfaction of stroke patients in China. Then, using Chi-square test and binary 

logistic regression to conduct univariate and multivariate analysis, respectively, to 

explore the factors influencing the life satisfaction of Chinese stroke patients. In the 

multivariate analysis, the test level is adjusted to α= 0.2, that is, the variables with P < 

0.2 of univariate analysis results were included in logistic regression. The backward 

method is used to adjust other confounding factors, and the results showed adjusted 

OR values with 95% confidence interval (CI).

Patient and Public Involvement

We used the data from CHARLS 2018, which is a nationally representative 

longitudinal survey. Therefore, there was no direct participation of patients or the 

public in the design, implementation, reporting or dissemination of our research.

Results

Socio-demographic Characteristics and life satisfaction of stroke patients
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Table 1 shows the descriptive results of socio-demographic characteristics and the 

univariate analysis results of their relationship with life satisfaction. Of 1154 

participants, 959 (83.1%) were satisfied with their lives, while 195 (16.9%) were not 

satisfied. Most (76.6%) of the participants were aged 60 or above, and 52.8% were 

males; 76.9% were married and lived with their spouse. They mainly resided in 

villages, accounting for 69.9% of the selected sample. Sixty-four-point two percent 

attended primary and secondary school, and 23.3% were illiterate. The vast majority 

of patients participated in health insurance or pension insurance (98.7%, 89%), and 

76.3% had a personal income.

The univariate analysis showed that gender, age, marital status and participation in 

pension insurance had significant effects on the life satisfaction of stroke patients 

(Table 1). Specifically, male had higher life satisfaction than female (86.9% vs. 

78.9%, P＜0.001), and the elderly were more likely to be satisfied with life (84.5% 

vs. 78.5%, P=0.022). Stroke patients who were married and lived with their spouses 

had higher life satisfaction than those who did not (84.9% vs. 77.2%, P = 0.003); 

patients with pension insurance had higher life satisfaction (84% vs. 75.6%, P = 

0.017).
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Table 1 Socio-demographic characteristics and life satisfaction of stroke patients 
in China

Life satisfaction Univariate analysis
Variable Total

Satisfied Not satisfied 𝜒2 𝑃

Total 1154 959（83.1%） 195（16.9%）

Gender 12.993 ＜0.001

Male 609（52.8%） 529（86.9%） 80（13.1%）

Female 545（47.2%） 430（78.9%） 115（21.1%）

Age 5.274 ＜0.05

＜60 270（23.4%） 212（78.5%） 58（21.5%）

≥60 884（76.6%） 747（84.5%） 137（15.5%）

Address 2.941 0.230

The center of city/town 248（21.5%） 215（86.7%） 33（13.3%）

Combination zone between 

urban and rural areas
99（8.6%） 80（82.8%） 17（17.2%）

Village 807（69.9%） 662（82.0%） 145（18.0%）

Marital status 8.754 ＜0.05

Married and live with spouse 887（76.9%） 753（84.9%） 134（15.1%）

Married but don’t living with 

spouse, divorced, widowed 

or never married

267（23.1%） 206（77.2%） 61（22.8%）

Education 3.987 0.136

Illiterate 269（23.3%） 220（81.8%） 49（18.2%）

Primary and secondary

school
741（64.2%） 611（82.5%） 130（17.5%）

High school and above 144（12.5%） 128（88.9%） 16（11.1%）

Health insurance 0.448 0.503

Yes 1139（98.7%） 948（83.2%） 191（16.8%）

No 15（1.3%） 11（73.3%） 4（26.7%）
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Pension 5.734 ＜0.05

Yes 1027（89.0%） 863（84.0%） 164（16.0%）

No 127（11.0%） 96（75.6%） 31（24.4%）

Personal income 2.116 0.146

Yes 881（76.3%） 740（84.0%） 141（16.0%）

No 273（23.7%） 219（80.2%） 54（19.8%）

Health status and life satisfaction of stroke patients

The basic information of health status and the univariate analysis results of its 

relationship with life satisfaction are shown in Table 2. In terms of self-rated health, 

only 8.7% thought they were good, 36.1% thought fair, and more than half of patients 

thought poor. Only half (49.3%) of the patients were satisfied with their health. The 

majority (78.9%) of stroke patients had two or more other chronic diseases. Sixty-

nine-point seven percent, 25.2%, 38.1% and 17.1% of patients had hypertension, 

diabetes, heart disease and chronic lung disease respectively. Sixty-nine-point nine 

percent of the patients were receiving stroke treatment, 30.7% of the patients had 

fallen in the past year, and 70.6% had physical pain symptoms. In terms of the ability 

to work, 36.6% of patients could work properly, while 31.5% could not work for a 

long time due to physical reasons, and 31.9% were unable to work.

The univariate analysis showed that self-rated health, health satisfaction, chronic lung 

disease, fall, pain and the ability to work were significantly related to life satisfaction 
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of stroke patients (Table 2). Patients who rated themselves with good or fair health 

were more satisfied with life than those who rated themselves as poor (92% vs. 91.1% 

vs. 76.5%, P＜0.001). Patients who felt satisfied with their health status had higher 

life satisfaction (96.3% vs. 70.3%, P＜0.001). The presence of hypertension, heart 

disease and diabetes had no significant effect on life satisfaction（P>0.05）. 

However, stroke patients with chronic lung disease showed lower life satisfaction than 

those without chronic lung disease (76.1% vs. 84.5%, P=0.004). Falling and physical 

pain symptoms may reduce patients' life satisfaction (P=0.001; P＜0.001). As far as 

work ability is concerned, the stronger the ability to work, the higher the life 

satisfaction (89.4% vs. 83.5% vs. 75.5%, P＜0.001).
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Table 2 Health status and life satisfaction of stroke patients in China
Life satisfaction Univariate analysisVariable Total 

Satisfied Not satisfied 𝜒2 𝑃

Total 1154 959（83.1%） 195（16.9%）

Self-rated health 44.823 ＜0.001𝑎

Good 100（8.7%） 92（92.0%） 8（8.0%）

Fair 415（36.1%） 380（91.1%） 37（8.9%）

Poor 637（55.2%） 487（76.5%） 150（23.5%）

Health satisfaction 139.423 ＜0.001

Satisfied 569（49.3%） 548（96.3%） 21（3.7%）

Not satisfied 585（50.7%） 411（70.3%） 174（29.7%）

Comorbid conditions 1.885 0.390

0 61（5.3%） 52（85.2%） 9（14.8%）

1 182（15.8%） 157（86.3%） 25（13.7%）

≥2 911（78.9%） 750（82.3%） 161（17.7%）

Hypertension 0.038 0.845

1 804（69.7%） 667（83.0%） 137（17.0%）

0 350（30.3%） 292（83.4%） 58（16.6%）

Diabetes 2.005 0.157

1 291（25.2%） 234（80.4%） 57（19.6%）

0 863（74.8%） 725（84.0%） 138（16.0%）

Heart attack 0.184 0.668

1 440（38.1%） 363（82.5%） 77（17.5%）

0 714（61.9%） 596（83.5%） 118（16.5%）

Chronic lung diseases 8.195 ＜0.05
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1 197（17.1%） 150（76.1%） 47（23.9%）

0 957（82.9%） 809（84.5%） 148（15.5%）

Stroke treatment 0.055 0.815

Yes 807（69.9%） 672（83.3%） 135（16.7%）

No 347（30.1%） 287（82.7%） 60（17.3%）

Fall down 10.677 ＜0.05

Yes 354（30.7%） 275（77.7%） 79（22.3%）

No 800（69.3%） 684（85.5%） 116（14.5%）

Pain 27.278 ＜0.001

Yes 815（70.6%） 647（79.4%%） 168（20.6%）

No 339（29.4%） 312（92.0%） 27（8.0%）

Ability to work 26.811 ＜0.001

Unable to work 368（31.9%） 278（75.5%） 90（24.5%）

Unable to work for a long 

time 
363（31.5%） 303（83.5%） 60（16.5%）

works properly 423（36.7%） 378（89.4%） 45（10.6%）

: There is statistical significance between "Fair" and "Poor"，P＜0.001; there is statistical significance between 𝑎

"Good" and "Poor"，P＜0.001.

Lifestyles and life satisfaction of stroke patients

Table 3 shows the basic information of lifestyles and social activity and the univariate 

analysis results of its relationship with life satisfaction. A small proportion of patients 
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(23.8%) had the habit of smoking, while the rest did not smoke or had quitted 

smoking. Those who drank alcohol accounted for 26.9%. Most (85.1%) had the habit 

of physical activity, while only half (50.8%) had social activities.

The univariate analysis showed that the patients who drank alcohol (86.8% vs. 81.7%, 

P=0.041), had physical activity (84.4% vs. 75.6%, P=0.004), and had social activity 

(85.3% vs. 80.8%, P=0.041) might have a higher life satisfaction than those who did 

not. Smoking status variables had no significant effect on life satisfaction of stroke 

patients (P>0.05).

Table 3 Lifestyles and life satisfaction of stroke patients in China

Life satisfaction Univariate analysisVariable Total 
Satisfied Not satisfied 𝜒2 𝑃

Total 1154 959（83.1%） 195（16.9%）

Smoke 0.080 0.778

     Yes 275（23.8%） 227（82.5%） 48（17.5%）

No 879（76.2%） 732（83.3%） 147（16.7%）

Drink 4.183 ＜0.05

Yes 311（26.9%） 270（86.8%） 41（13.2%）

No 843（73.1%） 689（81.7%） 154（18.3%）

Physical activity 8.142 ＜0.05

Yes 982（85.1%） 829（84.4%） 153（15.6%）

     No 172（14.9%） 130（75.6%） 42（24.4%）
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 Social activity 4.186 ＜0.05

Yes 586（50.8%） 500（85.3%） 86（14.7%）

No 568（49.2%） 459（80.8%） 109（19.2%）

Family relationships and life satisfaction of stroke patients

The descriptive statistical results of family relationships are shown in Table 4. In 

terms of the relationship with their spouse, 74.7% of the patients were satisfied, 

10.9% were not satisfied, and 14.4% had no spouse. Most of the patients (65.8%) had 

three or fewer children, while the majority (92.7%) of patients were satisfied with the 

relationship with their children. 

Patients who were satisfied with their relationship with their spouses had the highest 

life satisfaction, followed by those who had no spouse, and patients who were not 

satisfied with this relationship (89.7% vs. 72.3% vs. 52.4%, P＜0.001). Patients who 

were satisfied with their relationships with children also showed the highest 

satisfaction with life, followed by those who had no child, and patients who were not 

satisfied with this relationship (85.9% vs. 54.5% vs. 46.6%, P＜0.001). No significant 

correlation was found between the number of children and life satisfaction (P>0.05).

Table 4 Family relationship and life satisfaction of stroke patients in China

Life satisfaction Univariate analysisVariable Total 
Satisfied Not satisfied 𝜒2 𝑃
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Total 1154 959（83.1%） 195（16.9%）

Number of children 3.938 0.140

0 10（0.9%） 6（60.0%） 4（40.0%）

≤3 749（64.9%） 622（83.0%） 127（17.0%）

＞3 395（34.2%） 331（83.8%） 64（16.2%）

Relationships with 

spouses
125.028 ＜0.001

Satisfied 862（74.7%） 773（89.7%） 89（10.3%）

Not satisfied 126（10.9%） 66（52.4%） 60（47.6%）

No spouse 166（14.4%） 120（72.3%） 46（27.7%）

Relationships with 

children
81.660 ＜0.001𝑏

Satisfied 1070（92.7%） 919（85.9%） 151（14.1%）

Not satisfied 73（6.3%） 34（46.6%） 39（53.4%）

No children 11（1.0%） 6（54.5%） 5（45.5%）

: There is statistical significance between " Satisfied " and " Not satisfied "，P＜0.001; there is statistical 𝑏

significance between " Satisfied " and " No children "，P＜0.05.

Multivariate analysis results

The multivariate analysis suggested that, age, health satisfaction, pain, ability to work, 

relationship with spouse and relationship with children were independent factors 

influencing life satisfaction of stroke patients (Table 5). Elderly patients (≥60 years 

old) were more satisfied with life than middle-aged patients (< 60 years 
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old) ,OR=2.318 (95%CI: 1.5533-3.462). Stroke patients who reported being satisfied 

with their health were 7.755 times more likely to report being satisfied with their lives 

than patients who reported being "not satisfied" with their health (95%CI: 4.707-

12.776). Patients with pain conditions were more likely to be not satisfied with their 

lives than those without pain conditions. Compared with patients with "Unable to 

work", patients with "Unable to work for a long time" and "works properly" had 

higher life satisfaction (OR=1.794, 1.451). Patients who were satisfied with the 

relationship with their spouse or had no spouse were more likely to be satisfied with 

their lives, which were 5.443 times and 2.010 times, respectively, than those who 

reported "not satisfied" with their spouse. Similarly, patients who were "satisfied" 

with their children or had no children had higher life satisfaction than those who were 

"not satisfied" with their children (OR=3.623, 1.797).

Table 5 Multivariate analysis of influencing factors of life satisfaction of stroke 
patients in China

Variable B S.E. Wald P OR 95% CI

Age 0.685 0.212 10.428 ＜0.05 1.984 1.309 3.007

Health satisfaction 2.048 0.255 64.652 ＜0.001 7.755 4.707 12.776

Pain -0.934 0.250 13.993 ＜0.001 0.393 0.241 0.641

Ability to work1

Unable to work for a 

long time 
0.584 0.220 7.060 ＜0.05 1.794 1.166 2.761

Works properly 0.372 0.240 2.399 0.121 1.451 0.906 2.322

Relationships with 

spouses2
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Satisfied 1.694 0.245 47.815 ＜0.001 5.443 3.367 8.798

No spouse 0.698 0.292 5.726 ＜0.05 2.010 1.135 3.560

Relationships with 

children3

Satisfied 1.287 0.306 17.714 ＜0.001 3.623 1.989 6.599

No children 0.586 0.759 0.597 0.440 1.797 0.406 7.948

1 Comparison with " Unable to work "; 2 comparison with " Not satisfied "; 3 comparison with " Not satisfied ".

Discussion

Overall, 83.1% of stroke patients report satisfaction with their lives, although only 

8.7% rated their own health as being good, and nearly 80% of stroke patients had two 

or more other chronic diseases and only half had social activities. Our study shows 

that the socio-demographic characteristics, health status, lifestyles and social activity 

and family relationships of stroke patients had significant impacts on their life 

satisfaction.

Consistent with other studies 8 26, our study found that the vast majority of the stroke 

patients had other chronic diseases, among which hypertension and heart disease 

accounted for a high proportion（69.7%，38.1%）. While pain is one of the most 

common sequelae of stroke 19 27, about 71% of the patients in this study had pain 

symptoms. We also found that stroke patients had poor self-reported health status, low 
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health satisfaction, and decreased ability to work, which was consistent with other 

related studies 18 20. Compared with the normal middle-aged and elderly people 28, our 

study found stroke patients' smoking and drinking activities were less. This may be 

because after diagnosis of stroke, patients will follow the doctor's advice or quit 

smoking and drinking to seek a better health condition. Consistent with other studies15 

29, we also found limited physical and social activities in middle-aged and older stroke 

patients, probably due to a series of physical, psychological and cognitive 

impairments after a stroke. In our study, the majority of stroke patients were satisfied 

with their relationships with their spouses and children, which may be due to the fact 

that the patients were well taken care of in the family, thanks to the Confucian and 

filial piety culture in China. 

Our univariate analysis showed that male had higher life satisfaction than female, 

consistent with other studies in China30, but inconsistent with studies from other 

countries 3 16. Consistent with other studies 16 31, our study also found that older adults 

had significantly higher levels of life satisfaction among stroke patients than middle-

aged people. The "happiness paradox" theory may partly explain, which holds that 

older people tend to maintain high levels of subjective well-being in the face of 

different challenges32. Consistent with other studies 3 33, our univariate analysis found 

that married patients reported higher life satisfaction than unmarried, divorced or 

widowed patients. Patients with pension insurance had better life satisfaction thanks 

to a greater sense of security offered by the pension 34. 
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Consistent with previous studies35 36, our study found that self-reported or self-rated 

health status and health satisfaction were positively associated with life satisfaction in 

stroke patients. However, in the multivariate analysis, only health satisfaction showed 

a significant association. Similarly, variables such as chronic lung disease and fall 

related to health status may also influence life satisfaction through intermediate 

variables. Consistent with previous findings 18 37, we found that pain has a negative 

effect on life satisfaction in stroke patients. In our research, work ability is a 

significant factor influencing the life satisfaction of stroke patients. This result 

confirmed previous findings that returning to work after stroke is an important factor 

in achieving high levels of life satisfaction among stroke survivors 15 38. 

Our study may resonate previous studies that moderate drinkers are more likely to 

have improved mental health and more opportunities to engage in social activities and 

are more satisfied with their life than abstainers and non-drinkers 39 40. Consistent with 

other studies 36 41, both physical activity and social activity have positive effects on 

life satisfaction.

Similar to the previous studies42, we find satisfaction about family relationship is 

positively correlated with life satisfaction. Harmonious marital relationships can often 

promote individual's mental health, bring social and economic benefits, and directly 

affect individual's quality of life43. This pattern is similar to that of stroke patients’ 
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relationships with children and life satisfaction. This is consistent with previous 

studies on the relationship between offspring support and life satisfaction 44, as older 

parents with a serious chronic illness like stroke will have a greater need for offspring 

support, to relieve financial and psychological stress. In China, traditional concepts 

such as “more Children, more Blessings" and "raising children for the aged" are 

deeply rooted. However, in our study, there was no significant correlation between the 

number of children and the life satisfaction of stroke patients, which was inconsistent 

with previous studies45. This indicates quality of the support from their children is 

more important than the quantity itself.

There are some limitations to our study. Firstly, we used only a single item to assess 

life satisfaction. This may lead to bias in the analysis, while using multiple item 

measures and covering multiple dimensions to assess life satisfaction may have more 

accurate predictive power. Secondly, many variables are set as dichotomous variables, 

which may cause more detailed results to be ignored. Finally, around 200 patients 

(16% of all stroke patients) were excluded for analysis due to the lack of life 

satisfaction data, which may cause the deviation of our results. In order to estimate 

any potential bias arising from this, we conducted a sensitivity analysis which 

compared the demographic and sociological characteristics between the group of 

original 1372 stroke patients and the 1154 stroke patients included into this study. The 

results showed that there was no significant difference between the two groups of 

patients ( P＞0.05, supplementary table S1). This indicates that exclusion of the 
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stroke patients missing the life satisfaction data would cause little bias from the 

results of the original 1372 patients. Furthermore, our research is based on the 

CHARLS (2018), a national representative survey, which represents the middle and 

old aged residents in the whole Chinese mainland. Our study provides a general 

picture of the life satisfaction of the stroke patients, and their co-relationship with 

socio-demographic characteristics, health status, lifestyles and family relationships. 

In conclusion, although we found a generally high satisfaction about life among the 

middle-aged and elderly stroke patients, this is not consistent with their poorly 

perceived health status, poor health conditions and lower level of physical and social 

activities. While our study suggests the increased attention should be paid to improve 

the overall health of the post-stroke patients, it specially indicates the importance of 

mediating factors like health satisfaction, pain management, work ability, and spouse 

and children relationship in improving and maintaining the life satisfaction of patients 

in the post-stroke rehabilitation.
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Supplemental file 1： 

1. Sociodemographic Characteristics 

After recoding, the socio-demographic variables of this study include：gender(male = 

"1";female = "2"), age(under 60 years old = "1";60 years old and above = "2"), 

address(the center of city/town= "1"; combination zone between urban and rural areas 

= "2"; village = "3"), marital status(married and living with spouse = "1"; married but 

not living with spouse/divorced/widowed/never married = "2"), education(illiterate = 

"1"; primary and secondary school = "2"; high school and above = "3"), personal 

income(yes = "1" ; no = "0"), medical insurance(yes = "1" ; no = "0") and pension(yes 

= "1" ; no = "0"). 

 

2. Health Status  

The health status variables mainly include self-rated health, health satisfaction, 

comorbid conditions, hypertension, diabetes, heart disease, lung disease, stroke 

treatment, falls, pain and ability to work. We recoded them as follows. The self-rated 

health was divided into three options (good= "1"; fair = "2"; poor = "3"); health 

satisfaction was recoded in the same way as life satisfaction (satisfied = "1";  not 

satisfied = "0"); The comorbid conditions were divided into three categories: without 

other chronic diseases = "0", with one chronic disease = "1", with two or more chronic 

diseases = "2").Work ability is expressed as the degree to which normal work is affected 

by physical health reasons (unable to work = "1"; unable to work for a long time = "2", 

works properly = "3"). Other variables in this section are coded as dichotomous 

variables (yes = "1";  no = "0").    

 

3. Lifestyles and social activity 

The variables in this part mainly include: smoking (smoking = "1"; no smoking / quit 

smoking = "0"), drinking (drinking = "1"; no drinking = "0"), physical activity (yes = 

"1"; no = "0") and social activity (yes = "1"; no = "0"). 

 

4. Family Relationships 

The relationship with spouses, the relationship with children and the number of children 

are selected as three variables in this section. Among them , the relationship with 

spouses (children) is divided into three categories: satisfied = "1"; no spouse (children) 

= "2"; not satisfied = "3". The number of children is divided into 0, 1 to 3 and more 

than 3. 
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Table S1. A sensitivity analysis of the demographic and sociological characteristics 

between the group of original 1372 stroke patients and the 1154 stroke patients included 

into this study 

 

Variable 
Stroke patients Chi-square test 

1154 1372 𝝌𝟐 𝑷 

Gender   0.344 0.558 

Male 609（52.8%） 708（51.6%）   

Female 545（47.2%） 664（48.4%）   

Age   0.485 0.486 

＜60 270（23.4%） 305（22.2%）   

≥60 884（76.6%） 1067（77.8%）   

Address   0.020 0.990 

The center of city/town 248（21.5%） 292（21.3%）   

Combination zone between  

urban and rural areas 
99（8.6%） 119（8.7%）   

Village 807（69.9%） 961（70.0%）   

Marital status   1.913 0.167 

Married and live with spouse 887（76.9%） 1022（74.5%）   

Married but don’t living with  

spouse, divorced, widowed  

or never married 

267（23.1%） 350（25.5%）   

Education   2.217 0.330 

Illiterate 269（23.3%） 355（25.9%）   

Primary and secondary 

school 
741（64.2%） 851（62.0%）   

High school and above 144（12.5%） 166（12.1%）   

Health insurance   0.610 0.435 

Yes 1139（98.7%） 1346（98.3%）   

No 15（1.3%） 23（1.7%）   

Pension   0.012 0.912 

Yes 1027（89.0%） 1212（88.9%）   

No 127（11.0%） 152（11.1%）   

Personal income   0.800 0.371 

Yes 881（76.3%） 1068（77.8%）   

No 273（23.7%） 304（22.2%）   
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies 

Item 
No Recommendation

Page
No

(a) Indicate the study’s design with a commonly used term in the title or 
the abstract

2Title and abstract 1

(b) Provide in the abstract an informative and balanced summary of what 
was done and what was found

2

Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being 

reported
4

Objectives 3 State specific objectives, including any prespecified hypotheses 5

Methods
Study design 4 Present key elements of study design early in the paper 6
Setting 5 Describe the setting, locations, and relevant dates, including periods of 

recruitment, exposure, follow-up, and data collection
6

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection 
of participants

6
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8*  For each variable of interest, give sources of data and details of methods 
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(b) Describe any methods used to examine subgroups and interactions 7
(c) Explain how missing data were addressed 7
(d) If applicable, describe analytical methods taking account of sampling 
strategy

NA

Statistical methods 12

(e) Describe any sensitivity analyses NA

Results
(a) Report numbers of individuals at each stage of study—eg numbers 
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Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted 

estimates and their precision (eg, 95% confidence interval). Make clear 
which confounders were adjusted for and why they were included
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(b) Report category boundaries when continuous variables were 
categorized

7

(c) If relevant, consider translating estimates of relative risk into absolute 
risk for a meaningful time period

NA

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, 
and sensitivity analyses

NA

Discussion
Key results 18 Summarise key results with reference to study objectives 16
Limitations 19 Discuss limitations of the study, taking into account sources of potential 

bias or imprecision. Discuss both direction and magnitude of any potential 
bias

19-
20

Interpretation 20 Give a cautious overall interpretation of results considering objectives, 
limitations, multiplicity of analyses, results from similar studies, and other 
relevant evidence

17-
19

Generalisability 21 Discuss the generalisability (external validity) of the study results 20

Other information
Funding 22 Give the source of funding and the role of the funders for the present study 

and, if applicable, for the original study on which the present article is 
based

22

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 
published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 
available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 
available at www.strobe-statement.org.
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Abstract

Objectives: This study reports the life satisfaction of middle-aged and elderly stroke 

patients in China, and explores its association with patients’ socio-demographic 

characteristics, health status, lifestyles and family relationship. 

Design: National representative survey. 

Setting and participants: The samples of this study were selected from the data of 

China Health and Retirement Longitudinal Study (CHARLS) in 2018, which covered 

28 provinces, 150 countries/ districts and 450 village/urban communities. 1154 stroke 

patients aged 45 and over were included in this study as qualified samples.

Outcome measures: Descriptive analysis was used to report socio-demographic 

characteristics, health status, lifestyles, family relationship and life satisfaction of 

middle-aged and elderly stroke patients. Chi square analysis and binary logistic 

regression were used to analyze the factors influencing the life satisfaction of the 

stroke patients.

Results: Overall, 83.1% of stroke patients were satisfied with their lives, although 

only 8.7% rated their own health as being good. Stroke patients who were male, 

elderly, married, living with their spouses and having a pension were more likely to 

report satisfaction with life (P<0.05). Self-rated health, health satisfaction, chronic 

lung disease, fall, pain, ability to work and family relationships were also significantly 

associated with life satisfaction (P<0.05). Patients who drank alcohol (86.8% vs. 

81.7%, P=0.041), had physical activity (84.4% vs. 75.6%, P=0.004), and had social 
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activity (85.3% vs. 80.8%, P=0.041) were more satisfied with their lives than those 

who did not. Multivariate analysis confirmed that age, health satisfaction, physical 

pain, working ability, relationships with spouse and with children had significant 

effects on life satisfaction of stroke patients (P<0.05).

Conclusions: Our study indicates the importance of improving the overall health of 

stroke patients and mediating factors like pain management, and work ability, spouse 

and children relationship in improving the life satisfaction of patients in the post-

stroke rehabilitation.

Keywords: Stroke, Life satisfaction, Associated factors, China

Strengths and limitations of this study

 This study is based on China Health and Retirement Longitudinal Study 

(CHARLS, 2018), which aims to establish a high-quality micro-database 

representing middle-aged and elderly residents in mainland China.

 This study will enrich the literature on the factors associated with life satisfaction, 

including socio-demographic characteristics, health status, lifestyles and family 

relations. 

 Use of only a single item to assess life satisfaction may lead to bias in the 

analysis. 

 Around 200 patients (16% of all stroke patients) were excluded for analysis due 
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to the lack of life satisfaction data, which may deviate our results to some extent.
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Introduction

Stroke is characterized by high morbidity, high recurrence rate, high disability rate 

and high mortality rate as the second largest cause of death in the world.1 2 Although 

morbidity and mortality rates of stroke patients have been declining in many 

developed countries over the past two decades, they have continued to rise in low - 

and middle-income countries, including China.3 Compared with developed countries, 

middle and low income countries tend to have poorer stroke awareness, lower control 

rate of some stroke risk factors (such as malnutrition, diabetes, hypertension and 

obesity) .4 In the recent years, due to the development of the national economy, the 

change of people's lifestyle, the imbalance of nutritional intake and the aging of the 

population and other factors, the prevalence of stroke in China has been increasing 

year by year. It has become one of the major diseases leading to the death of the 

Chinese population.5 6

Stroke is an important cause of long-term disability, which has a rapid onset and 

serious consequences,7 leading to declined physical function and quality of life of 

patients. Studies have shown that complications, pain and disability are the most 

common clinical features of stroke patients.8 9 However, stroke patients are often 

older,10 11 complicated with various chronic diseases,12 and with a lack of physical and 

social activities.13 For instance, based on CHARLS(2011-2015), Yi Cai et al. found 

that more than half of the patients reported no social participation.14
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Life satisfaction can be defined as the perception of a person's overall quality of life, 

reflecting an individual's overall subjective evaluation of life.15 16 A number of studies 

have shown that after stroke, patients' life satisfaction will decrease to varying 

degrees.17 18 Many studies have explored the influence of social and demographic 

factors such as gender, age, education, marital status and occupational status on life 

satisfaction.7 19-21 Other studies found that the limitation of physical function after 

stroke,22-24 such as the impairment of physical condition, the changes of 

communication and visual ability,25 pain and fatigue,26 psychological factors,27 

depression 18 and patients' perceived knowledge of stroke 28 reduced the life 

satisfaction of stroke patients. 

Life satisfaction may also be associated with the patient's lifestyle, as lifestyle 

behavior, including drinking, smoking, coffee intake, dietary habits, physical 

exercise29 and social activity,30 could to some extent lead to changes in quality of 

life.31 32 However, the current research regarding the association between the lifestyle 

behavior and life satisfaction of patients after stroke is quite limited, although 

previous studies found that the social activities of post-stroke patients had a 

significant impact on their life satisfaction.33 34

To sum up, current research on life satisfaction of stroke patients and their associated 

factors are mainly focused on the aspects of social demographic characteristics, 

disease situation or psychological changes. Studies are rather limited which consider 

lifestyles and social activity as contributing factors to life satisfaction of the stroke 

patients. This study will report the life satisfaction of middle-aged and elderly stroke 
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patients in China, and explore its association with patients’ socio-demographic 

characteristics, health status, lifestyles and family relationship. The research finding 

will be informative for the improvement of the post-stroke rehabilitation care.

Methods

Data Sources

This study is based on the 2018 survey data of the China Health and Retirement 

Longitudinal Study (CHARLS). The CHARLS is a large-scale interdisciplinary and 

nationally representative survey project, hosted by the National Development 

Research Institute of Peking University and jointly executed by the Chinese Social 

Science Research Center of Peking University and the Youth League Committee of 

Peking University.35 The survey aims to establish a high-quality micro-database 

representing middle-aged and elderly residents in mainland China, which can provide 

a wide range of information from socioeconomic status to health status, to serve the 

needs of scientific and policy research on the elderly.36 The national baseline data of 

CHARLS was conducted in 2011-2012, covering 28 provinces, 150 countries/ 

districts and 450 village/urban communities, involving 17,708 people in 10,257 

households, with wave 2 in 2013, wave 3 in 2015, and wave 4 in 2018.36 The survey 

in 2018 mainly covers: (0) cover-screening questions ((to screen age-eligible 

members for a refresher sample and identify whether the main respondent divorces, 

remarries or dies so as to generate new questionnaire survey); (b) demographics; (c) 
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family interactions; (d) health; (e) health insurance and health care utilization; (f) 

work, retirement and pension; (g & h) Income, expenditures and assets; (l) housing 

characteristics and the community and policy modules.36 The CHARLS survey is 

mainly conducted in the form of interview. In case of the respondent's physical or 

cognitive impairment or inability to complete the investigation for other reasons, a 

proxy interview will be conducted.36 Most of the proxies are close family members of 

the respondents, such as spouses or children. In waves 4, the overall proxy rate was 

8.1% (Supplemental file 2).36

Study samples

The selection of study samples is based on the questions in the questionnaire: The 

question “Have you been diagnosed with stroke by a doctor?”, which is mainly aimed 

at the new respondents, or those who did not have a stroke diagnosed by the doctor in 

the last wave of interview, and the respondents who answered “1 (yes)” to this 

question were included in our study. We also included the respondents who had been 

diagnosed with stroke in the previous waves of survey which were already recorded in 

the Wave 4 database. In total, we include 1372 patients diagnosed with stroke out of 

19816 subjects in the 2018 round of investigation. After excluding the study 

participants who lacked the key variable of life satisfaction, 1154 valid samples were 

finally included in this study.

Patient Characteristics
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According to the research objectives, this paper selects the data from five sections of 

the questionnaire, including (b) demographics, (c) family interactions, (d)health, (e) 

health insurance and health care utilization, (f) work, retirement and pension, and in 

total 26 variables are selected, such as gender, age, self-rated health, hypertension and 

smoking. These selected variables were further sorted into four aspects: socio-

demographic characteristics, health status, lifestyles (including social activity) and 

family relationship. In order to facilitate statistical analysis and interpretation, we 

recode some of the variables in the original questionnaire as necessary (Supplemental 

file 1).

Life Satisfaction

Life satisfaction was assessed by a question from the questionnaire: How satisfied are 

you with your life-as-a-whole? The answer to this question consists of five options: 1 

(Completely satisfied); 2 (Very satisfied); 3 (Somewhat satisfied); 4 (Not very 

satisfied); 5(Not at all satisfied). Consistent with the previous study,37 we combined 

the response categories of 1, 2 and 3 as “Satisfied”, while those of 4 and 5 as “Not 

Satisfied”. This classification was consistent with the Chinese semantic as the first 

three categories represent more positive response of life satisfaction, while the last 

two represent more negative response. As a one-dimensional assessment of the 

individual quality of life, life satisfaction is widely used in large-scale national 

surveys in China.37 38
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Statistical Analysis

We used SPSS 22.0 (SPSS, Inc., Chicago, USA) for data analysis. Descriptive 

statistics were conducted to understand the socio-demographic characteristics, health 

status, lifestyles and social activity, family relationships and the current situation of 

life satisfaction of stroke patients in China. Then, using Chi-square test and binary 

logistic regression to conduct univariate and multivariate analysis, respectively, to 

explore the factors influencing the life satisfaction of Chinese stroke patients. In the 

multivariate analysis, the test level was adjusted to α= 0.2, that is, the significant 

variables with P < 0.2 of univariate analysis results were included in logistic 

regression. We made sure to cover important variables such as gender,7 age,20 39 

marital status,21 educational level,7 working ability,19 pain,22 self-rated health20 and 

social activities33 in the multivariate analysis. The results of regression analysis 

showed the adjusted OR values with 95% confidence interval (CI).

Patient and Public Involvement

We used the data from CHARLS 2018, which is a nationally representative 

longitudinal survey. Therefore, there was no direct participation of patients or the 

public in the design, implementation, reporting or dissemination of our research.

Results

Socio-demographic Characteristics and life satisfaction of stroke patients
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Table 1 shows the descriptive results of socio-demographic characteristics and the 

univariate analysis results of their relationship with life satisfaction. Of 1154 

participants, 959 (83.1%) were satisfied with their lives, while 195 (16.9%) were not 

satisfied. Most (76.6%) of the participants were aged 60 or above, and 52.8% were 

males; 76.9% were married and lived with their spouse. They mainly resided in 

villages, accounting for 69.9% of the selected sample. Sixty-four-point two percent 

attended primary and secondary school, and 23.3% were illiterate. The vast majority 

of patients participated in health insurance or pension insurance (98.7%, 89%), and 

76.3% had a personal income.

The univariate analysis showed that gender, age, marital status and participation in 

pension insurance had significant effects on the life satisfaction of stroke patients 

(Table 1). Specifically, male had higher life satisfaction than female (86.9% vs. 

78.9%, P＜0.001), and the elderly were more likely to be satisfied with life (84.5% 

vs. 78.5%, P=0.022). Stroke patients who were married and lived with their spouses 

had higher life satisfaction than those who did not (84.9% vs. 77.2%, P = 0.003); 

patients with pension insurance had higher life satisfaction (84% vs. 75.6%, P = 

0.017).
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Table 1 Socio-demographic characteristics and life satisfaction of stroke patients 
in China

Life satisfaction Univariate analysis
Variable Total

Satisfied Not satisfied 𝜒2 𝑃

Total 1154 959（83.1%） 195（16.9%）

Gender 12.993 ＜0.001

Male 609（52.8%） 529（86.9%） 80（13.1%）

Female 545（47.2%） 430（78.9%） 115（21.1%）

Age 5.274 ＜0.05

＜60 270（23.4%） 212（78.5%） 58（21.5%）

≥60 884（76.6%） 747（84.5%） 137（15.5%）

Address 2.941 0.230

The center of city/town 248（21.5%） 215（86.7%） 33（13.3%）

Combination zone between 

urban and rural areas
99（8.6%） 80（82.8%） 17（17.2%）

Village 807（69.9%） 662（82.0%） 145（18.0%）

Marital status 8.754 ＜0.05

Married and live with spouse 887（76.9%） 753（84.9%） 134（15.1%）

Married but don’t living with 

spouse, divorced, widowed 

or never married

267（23.1%） 206（77.2%） 61（22.8%）

Education 3.987 0.136

Illiterate 269（23.3%） 220（81.8%） 49（18.2%）

Primary and secondary

school
741（64.2%） 611（82.5%） 130（17.5%）

High school and above 144（12.5%） 128（88.9%） 16（11.1%）

Health insurance 0.448 0.503

Yes 1139（98.7%） 948（83.2%） 191（16.8%）

No 15（1.3%） 11（73.3%） 4（26.7%）
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Pension 5.734 ＜0.05

Yes 1027（89.0%） 863（84.0%） 164（16.0%）

No 127（11.0%） 96（75.6%） 31（24.4%）

Personal income 2.116 0.146

Yes 881（76.3%） 740（84.0%） 141（16.0%）

No 273（23.7%） 219（80.2%） 54（19.8%）

Health status and life satisfaction of stroke patients

The basic information of health status and the univariate analysis results of its 

relationship with life satisfaction are shown in Table 2. In terms of self-rated health, 

only 8.7% thought they were good, 36.1% thought fair, and more than half of patients 

thought poor. Only half (49.3%) of the patients were satisfied with their health. The 

majority (78.9%) of stroke patients had two or more other chronic diseases. Sixty-

nine-point seven percent, 25.2%, 38.1% and 17.1% of patients had hypertension, 

diabetes, heart disease and chronic lung disease respectively. Sixty-nine-point nine 

percent of the patients were receiving stroke treatment, 30.7% of the patients had 

fallen in the past year, and 70.6% had physical pain symptoms. In terms of the ability 

to work, 36.6% of patients could work properly, while 31.5% could not work for a 

long time due to physical reasons, and 31.9% were unable to work.

The univariate analysis showed that self-rated health, health satisfaction, chronic lung 

disease, fall, pain and the ability to work were significantly related to life satisfaction 
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of stroke patients (Table 2). Patients who rated themselves with good or fair health 

were more satisfied with life than those who rated themselves as poor (92% vs. 91.1% 

vs. 76.5%, P＜0.001). Patients who felt satisfied with their health status had higher 

life satisfaction (96.3% vs. 70.3%, P＜0.001). The presence of hypertension, heart 

disease and diabetes had no significant effect on life satisfaction（P>0.05）. 

However, stroke patients with chronic lung disease showed lower life satisfaction than 

those without chronic lung disease (76.1% vs. 84.5%, P=0.004). Falling and physical 

pain symptoms may reduce patients' life satisfaction (P=0.001; P＜0.001). As far as 

work ability is concerned, the stronger the ability to work, the higher the life 

satisfaction (89.4% vs. 83.5% vs. 75.5%, P＜0.001).
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Table 2 Health status and life satisfaction of stroke patients in China
Life satisfaction Univariate analysisVariable Total 

Satisfied Not satisfied 𝜒2 𝑃

Total 1154 959（83.1%） 195（16.9%）

Self-rated health 44.823 ＜0.001𝑎

Good 100（8.7%） 92（92.0%） 8（8.0%）

Fair 415（36.1%） 380（91.1%） 37（8.9%）

Poor 637（55.2%） 487（76.5%） 150（23.5%）

Health satisfaction 139.423 ＜0.001

Satisfied 569（49.3%） 548（96.3%） 21（3.7%）

Not satisfied 585（50.7%） 411（70.3%） 174（29.7%）

Comorbid conditions 1.885 0.390

0 61（5.3%） 52（85.2%） 9（14.8%）

1 182（15.8%） 157（86.3%） 25（13.7%）

≥2 911（78.9%） 750（82.3%） 161（17.7%）

Hypertension 0.038 0.845

1 804（69.7%） 667（83.0%） 137（17.0%）

0 350（30.3%） 292（83.4%） 58（16.6%）

Diabetes 2.005 0.157

1 291（25.2%） 234（80.4%） 57（19.6%）

0 863（74.8%） 725（84.0%） 138（16.0%）

Heart attack 0.184 0.668

1 440（38.1%） 363（82.5%） 77（17.5%）

0 714（61.9%） 596（83.5%） 118（16.5%）

Chronic lung diseases 8.195 ＜0.05
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1 197（17.1%） 150（76.1%） 47（23.9%）

0 957（82.9%） 809（84.5%） 148（15.5%）

Stroke treatment 0.055 0.815

Yes 807（69.9%） 672（83.3%） 135（16.7%）

No 347（30.1%） 287（82.7%） 60（17.3%）

Fall down 10.677 ＜0.05

Yes 354（30.7%） 275（77.7%） 79（22.3%）

No 800（69.3%） 684（85.5%） 116（14.5%）

Pain 27.278 ＜0.001

Yes 815（70.6%） 647（79.4%%） 168（20.6%）

No 339（29.4%） 312（92.0%） 27（8.0%）

Ability to work 26.811 ＜0.001

Unable to work 368（31.9%） 278（75.5%） 90（24.5%）

Unable to work for a long 

time 
363（31.5%） 303（83.5%） 60（16.5%）

works properly 423（36.7%） 378（89.4%） 45（10.6%）

: There is statistical significance between “Fair” and “Poor”，P＜0.001; there is statistical significance between 𝑎

“Good” and “Poor”，P＜0.001.

Lifestyles and life satisfaction of stroke patients

Table 3 shows the basic information of lifestyles and social activity and the univariate 

analysis results of its relationship with life satisfaction. A small proportion of patients 

(23.8%) had the habit of smoking, while the rest did not smoke or had quitted 
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smoking. Those who drank alcohol accounted for 26.9%. Most (85.1%) had the habit 

of physical activity, while only half (50.8%) had social activities.

The univariate analysis showed that the patients who drank alcohol (86.8% vs. 81.7%, 

P=0.041), had physical activity (84.4% vs. 75.6%, P=0.004), and had social activity 

(85.3% vs. 80.8%, P=0.041) might have a higher life satisfaction than those who did 

not. Smoking status variables had no significant effect on life satisfaction of stroke 

patients (P>0.05).

Table 3 Lifestyles and life satisfaction of stroke patients in China

Life satisfaction Univariate analysisVariable Total 
Satisfied Not satisfied 𝜒2 𝑃

Total 1154 959（83.1%） 195（16.9%）

Smoke 0.080 0.778

     Yes 275（23.8%） 227（82.5%） 48（17.5%）

No 879（76.2%） 732（83.3%） 147（16.7%）

Drink 4.183 ＜0.05

Yes 311（26.9%） 270（86.8%） 41（13.2%）

No 843（73.1%） 689（81.7%） 154（18.3%）

Physical activity 8.142 ＜0.05

Yes 982（85.1%） 829（84.4%） 153（15.6%）

     No 172（14.9%） 130（75.6%） 42（24.4%）

 Social activity 4.186 ＜0.05
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Yes 586（50.8%） 500（85.3%） 86（14.7%）

No 568（49.2%） 459（80.8%） 109（19.2%）

Family relationships and life satisfaction of stroke patients

The descriptive statistical results of family relationships are shown in Table 4. In 

terms of the relationship with their spouse, 74.7% of the patients were satisfied, 

10.9% were not satisfied, and 14.4% had no spouse. Most of the patients (65.8%) had 

three or fewer children, while the majority (92.7%) of patients were satisfied with the 

relationship with their children. 

Patients who were satisfied with their relationships with their spouses had the highest 

life satisfaction, followed by those who had no spouse, and patients who were not 

satisfied with this relationship (89.7% vs. 72.3% vs. 52.4%, P＜0.001). Patients who 

were satisfied with their relationships with children also showed the highest 

satisfaction with life, followed by those who had no child, and patients who were not 

satisfied with this relationship (85.9% vs. 54.5% vs. 46.6%, P＜0.001). No significant 

correlation was found between the number of children and life satisfaction (P>0.05).

Table 4 Family relationship and life satisfaction of stroke patients in China

Life satisfaction Univariate analysisVariable Total 
Satisfied Not satisfied 𝜒2 𝑃

Total 1154 959（83.1%） 195（16.9%）
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Number of children 3.938 0.140

0 10（0.9%） 6（60.0%） 4（40.0%）

≤3 749（64.9%） 622（83.0%） 127（17.0%）

＞3 395（34.2%） 331（83.8%） 64（16.2%）

Relationships with 

spouses
125.028 ＜0.001

Satisfied 862（74.7%） 773（89.7%） 89（10.3%）

Not satisfied 126（10.9%） 66（52.4%） 60（47.6%）

No spouse 166（14.4%） 120（72.3%） 46（27.7%）

Relationships with 

children
81.660 ＜0.001𝑏

Satisfied 1070（92.7%） 919（85.9%） 151（14.1%）

Not satisfied 73（6.3%） 34（46.6%） 39（53.4%）

No children 11（1.0%） 6（54.5%） 5（45.5%）

: There is statistical significance between “Satisfied” and “Not satisfied”，P＜0.001; there is statistical 𝑏

significance between “Satisfied” and “No children”，P＜0.05.

Multivariate analysis results

The variables with P < 0.2 of univariate analysis results were included in logistic 

regression analysis. These covered those variables often discussed in the 

literature(Table 5).7 19-22 33 39 The regression analysis suggested that, age, health 

satisfaction, pain, ability to work, relationships with spouse and relationships with 

children were independent factors influencing life satisfaction of stroke patients 

(Table 5). Elderly stroke patients (≥60 years old) were more satisfied with life than 
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middle-aged patients (< 60 years old) ,OR=2.098 (95%CI: 1.268-3.471). Stroke 

patients who reported being satisfied with their health were 7.986 times more likely to 

report being satisfied with their lives than those who reported being “not satisfied” 

with their health (95%CI: 4.569-13.959). Patients with pain symptoms were more 

likely to express dissatisfaction with life than those without pain symptoms 

(OR=0.427, 95%CI:0.255-0.713). Compared with patients with “Unable to work”, 

patients with “Unable to work for a long time” had higher life satisfaction (OR=1.618, 

95%:1.025-2.556). Patients who were satisfied with the relationships with their 

spouses were 5.120 times more likely to be satisfied with their lives, than those who 

reported “not satisfied” with their spouses (95%CI: 3.126-8.384). Similarly, patients 

who were “satisfied” with their children had higher life satisfaction than those who 

were “not satisfied” with their children (OR=3. 900, 95%CI:2.108-7.217). 

Table 5 Multivariate analysis of influencing factors of life satisfaction of stroke 
patients in China

Variable B S.E. Wald P OR 95% CI

Socio-demographic characteristics

Gender -0.191 0.214 0.795 0.373 0.826 0.543 1.257

Age 0.741 0.257 8.314 ＜0.05 2.098 1.268 3.471

Marital status 0.032 0.347 0.008 0.928 1.032 0.523 2.037

Education1

Illiterate 0.052 0.386 0.018 0.892 1.054 0.494 2.246

Primary and secondary -0.194 0.330 0.346 0.556 0.824 0.432 1.572

Pension 0.393 0.286 1.889 0.169 1.482 0.846 2.597

Personal income -0.190 0.255 0.555 0.456 0.827 0.502 1.363

Health status
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Self-rated health2

Good -0.603 0.493 1.495 0.221 0.547 0.208 1.438

Fair 0.244 0.250 0.953 0.329 1.276 0.782 2.081

Health satisfaction 2.078 0.285 53.169 ＜0.001 7.986 4.569 13.959

Diabetes -0.150 0.212 0.502 0.479 0.860 0.568 1.304

Chronic lung diseases -0.216 0.227 0.912 0.340 0.805 0.517 1.256

Fall down -0.182 0.199 0.838 0.360 0.834 0.565 1.230

Pain -0.852 0.262 10.581 ＜0.05 0.427 0.255 0.713

Ability to work3

Unable to work for a 

long time 
0.481 0.233 4.266 ＜0.05 1.618 1.025 2.556

Works properly 0.192 0.266 0.521 0.470 1.212 0.719 2.044

Lifestyles

Drink 0.013 0.245 0.003 0.959 1.013 0.627 1.636

Physical activity 0.126 0.253 0.246 0.620 1.134 0.690 1.863

Social activity 0.264 0.200 1.747 0.186 1.303 0.880 1.928

Family relationship

Number of children4

0 0.683 2.255 0.092 0.762 1.980 0.024 164.381

≤3 -0.064 0.217 0.087 0.768 0.938 0.614 1.434

Relationships with 

spouses5

Satisfied 1.633 0.252 42.115 ＜0.001 5.120 3.126 8.384

No spouse 0.654 0.417 2.460 0.117 1.923 0.849 4.355

Relationships with 

children6

Satisfied 1.361 0.314 18.786 ＜0.001 3.900 2.108 7.217

No children -0.029 2.153 0.000 0.989 0.972 0.014 66.117

1 Comparison with “High school and above” ; 2 comparison with “Poor” ; 3 comparison with “Unable to work” ; 

4 comparison with “＞3” ; 5 comparison with “Not satisfied” ; 6 comparison with “Not satisfied” .
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Discussion

Overall, 83.1% of stroke patients report satisfaction with their lives, although only 

8.7% rated their own health as being good, and nearly 80% of stroke patients had two 

or more other chronic diseases and only half had social activities. Our study shows 

that the socio-demographic characteristics, health status, lifestyles and social activity 

and family relationships of stroke patients had significant impacts on their life 

satisfaction.

Consistent with other studies,12 40 our study found that the vast majority of the stroke 

patients had other chronic diseases, among which hypertension and heart disease 

accounted for a high proportion (69.7%，38.1%). While pain is one of the most 

common sequelae of stroke,23 41 about 71% of the patients in this study had pain 

symptoms. We also found that stroke patients had poor self-reported health status, low 

health satisfaction, and decreased ability to work, which was consistent with other 

related studies.22 24 Our study found that the proportion of stroke patients who smoked 

and drank were 23.8% and 26.9% respectively, lower than that of the middle-aged and 

elderly Chinese population(using 2015 CHARLS samples, 45.7%, 46.2%).42 This may 

be because after diagnosis of stroke, patients will follow the doctor's advice or quit 

smoking and drinking to seek a better health condition. Consistent with other 

studies,19 43 we also found limited physical and social activities in middle-aged and 

older stroke patients, probably due to a series of physical, psychological and cognitive 
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impairments after a stroke. In our study, the majority of stroke patients were satisfied 

with their relationships with their spouses and children, which may be due to the fact 

that the patients were well taken care of in the family, thanks to the Confucian and 

filial piety culture in China. 

Our univariate analysis showed that male had higher life satisfaction than female, 

consistent with other studies in China,44 but inconsistent with studies from other 

countries.7 20 Consistent with other studies,20 39 our study also found that older adults 

had significantly higher levels of life satisfaction among stroke patients than middle-

aged people. The "happiness paradox" theory may partly explain, which holds that 

older people tend to maintain high levels of subjective well-being in the face of 

different challenges.45 Consistent with other studies,7 46 our univariate analysis found 

that married patients reported higher life satisfaction than unmarried, divorced or 

widowed patients. Patients with pension insurance had better life satisfaction thanks 

to a greater sense of security offered by the pension.47 

Consistent with previous studies,48 49 our study found that self-reported or self-rated 

health status and health satisfaction were positively associated with life satisfaction in 

stroke patients. However, in the multivariate analysis, only health satisfaction showed 

a significant association. Similarly, chronic lung disease and fall were negatively 

correlated with patients' life satisfaction in univariate analysis, but this association 

became insignificant in multivariate analysis. Consistent with previous findings,22 50 
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we found that pain has a negative effect on life satisfaction in stroke patients. In our 

research, work ability is a significant factor influencing the life satisfaction of stroke 

patients. This result confirmed previous findings that returning to work after stroke is 

an important factor in achieving high levels of life satisfaction among stroke 

survivors.19 51 

Our study may resonate previous studies that moderate drinkers are more likely to 

have improved mental health and more opportunities to engage in social activities and 

are more satisfied with their life than abstainers and non-drinkers.52 53 Consistent with 

other studies,49 54 both physical activity and social activity have positive effects on life 

satisfaction.

Similar to the previous studies,55 we find satisfaction about family relationship is 

positively correlated with life satisfaction. Harmonious marital relationships can often 

promote individual's mental health, bring social and economic benefits, and directly 

affect individual's quality of life.56 This pattern is similar to that of stroke patients’ 

relationships with children and life satisfaction. This is consistent with previous 

studies on the relationship between offspring support and life satisfaction,57 as older 

parents with a serious chronic illness like stroke will have a greater need for offspring 

support, to relieve financial and psychological stress. In China, traditional concepts 

such as “more Children, more Blessings” and “raising children for the aged” are 

deeply rooted. However, in our study, there was no significant correlation between the 
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number of children and the life satisfaction of stroke patients, which was inconsistent 

with previous studies.58 This indicates quality of the support from their children is 

more important than the quantity itself.

There are some limitations to our study. Firstly, we used only a single item to assess 

life satisfaction. This may lead to bias in the analysis, while using multiple item 

measures and covering multiple dimensions59 to assess life satisfaction may have 

more accurate predictive power. Secondly, many variables are set as dichotomous 

variables, which may cause more detailed results to be ignored. While we classified 

life satisfaction into “satisfied” and “not satisfied”, this represents the generally 

positive and negative dimensions of life satisfaction and similar kind of 

reclassification is common in the management and research practices in China.37 38 

Finally, around 200 patients (16% of all stroke patients) were excluded from analysis 

due to the lack of data on life satisfaction, which may cause the deviation of our 

results. In order to estimate any potential bias arising from this, we conducted a 

sensitivity analysis. We first compared the socio-demographic characteristics between 

the 218 stroke patients missing from the study (Group 1) and 1154 stroke patients 

included into this study (Group 2). The analysis showed that there were significant 

differences in gender, age, marital status and educational level between the two 

groups (P < 0.05, supplementary table S1). However, further comparison of the socio-

demographic characteristics between Group 2 and the original 1372 stroke patients 

(Group 3) did not yield significant differences ( P＞0.05, supplementary table S2). 
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We also found that the sex ratio of 1154 stroke patients ( 52.8% vs. 47.2%) were 

consistent with those of stroke patients in China (55% vs. 45%).60 All these indicate 

the reduced bias due to exclusion of the stroke patients with missing data. 

Furthermore, our research is based on the CHARLS (2018), a national representative 

survey, which represents the middle and old aged residents in the whole Chinese 

mainland. Our study provides a general picture of the life satisfaction of the stroke 

patients, and their co-relationship with socio-demographic characteristics, health 

status, lifestyles and family relationships. 

In conclusion, although we found a generally high satisfaction about life among the 

middle-aged and elderly stroke patients, this is not consistent with their poorly 

perceived health status, poor health conditions and lower level of physical and social 

activities. While our study suggests the increased attention should be paid to improve 

the overall health of the post-stroke patients, it specially indicates the importance of 

mediating factors like health satisfaction, pain management, work ability, and spouse 

and children relationship in improving and maintaining the life satisfaction of patients 

in the post-stroke rehabilitation.
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Supplemental file 1： 

1. Sociodemographic Characteristics 

After recoding, the socio-demographic variables of this study include：gender(male = 

"1";female = "2"), age(under 60 years old = "1";60 years old and above = "2"), 

address(the center of city/town= "1"; combination zone between urban and rural areas 

= "2"; village = "3"), marital status(married and living with spouse = "1"; married but 

not living with spouse/divorced/widowed/never married = "2"), education(illiterate = 

"1"; primary and secondary school = "2"; high school and above = "3"), personal 

income(yes = "1" ; no = "0"), medical insurance(yes = "1" ; no = "0") and pension(yes 

= "1" ; no = "0"). 

 

2. Health Status  

The health status variables mainly include self-rated health, health satisfaction, 

comorbid conditions, hypertension, diabetes, heart disease, lung disease, stroke 

treatment, falls, pain and ability to work. We recoded them as follows. The self-rated 

health was divided into three options (good= "1"; fair = "2"; poor = "3"); health 

satisfaction was recoded in the same way as life satisfaction (satisfied = "1";  not 

satisfied = "0"); The comorbid conditions were divided into three categories: without 

other chronic diseases = "0", with one chronic disease = "1", with two or more chronic 

diseases = "2").Work ability is expressed as the degree to which normal work is affected 

by physical health reasons (unable to work = "1"; unable to work for a long time = "2", 

works properly = "3"). Other variables in this section are coded as dichotomous 

variables (yes = "1";  no = "0").    

 

3. Lifestyles and social activity 

The variables in this part mainly include: smoking (smoking = "1"; no smoking / quit 

smoking = "0"), drinking (drinking = "1"; no drinking = "0"), physical activity (yes = 

"1"; no = "0") and social activity (yes = "1"; no = "0"). 

 

4. Family Relationships 

The relationship with spouses, the relationship with children and the number of children 

are selected as three variables in this section. Among them , the relationship with 

spouses (children) is divided into three categories: satisfied = "1"; no spouse (children) 

= "2"; not satisfied = "3". The number of children is divided into 0, 1 to 3 and more 

than 3. 
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How to Cite the CHARLS Data

当你使用 CHARLS数据开展研究时，在介绍数据的部分，请引用对 CHARLS数据进行
介绍的权威论文，这样可以佐证数据的权威性。
When you write a paper using the CHARLS data, in data description part, making
proper citations of authoritative papers can enhance the credibility of your research.

1. 介绍基线抽样方法时，请引用：
When describing sampling method, you may cite:

• Zhao, Yaohui, John Strauss, Gonghuan Yang, JohnGiles, Peifeng (Perry)Hu,
YisongHu, Xiaoyan Lei, Man Liu, Albert Park, James P. Smith, YafengWang.
(2013). China Health and Retirement Longitudinal Study: 2011-2012 Na-
tional Baseline User’s Guide, National School of Development, Peking Univer-
sity.

• Zhao, Yaohui, John Strauss, Xinxin Chen, Yafeng Wang, Jinquan Gong, Qin-
qin Meng, Gewei Wang, Huali Wang. (2020). China Health and Retire-
ment Longitudinal Study Wave 4 User’s Guide, National School of Develop-
ment, Peking University.

• Zhao, Yaohui, Yisong Hu, James P Smith, John Strauss, Gonghuan Yang.
(2014). Cohort Profile: TheChinaHealth andRetirement Longitudinal Study
(CHARLS), International Journal of Epidemiology, 43 (1): 61–68.

2. 介绍体检数据时，请引用：
When describing anthropometric measures, please cite:

• Zhao, Yaohui, Yisong Hu, James P Smith, John Strauss, Gonghuan Yang.
(2014). Cohort Profile: TheChinaHealth andRetirement Longitudinal Study
(CHARLS), International Journal of Epidemiology, 43 (1): 61–68.

3. 介绍血样数据时，请引用：
When describing blood biomarker data, please cite:

• Chen, Xinxin, Eileen Crimmins, Perry Hu, Jung Ki Kim, Qinqin Meng, John
Strauss, YafengWang, Yuan Zhang, Yaohui Zhao, 2019, Venous Blood-based
Biomarkers in the China Health and Retirement Longitudinal Study: Ratio-
nale, Design, and Results of the 2015 Wave, American Journal of Epidemiology,
188(11): 1871–1877

4. 介绍跨期数据时，请引用：
When describing panel data, please cite:

• Zhao, Yaohui, John Strauss, Xinxin Chen, Yafeng Wang, Jinquan Gong, Qin-
qin Meng, Gewei Wang, Huali Wang. (2020). China Health and Retire-
ment Longitudinal Study Wave 4 User’s Guide, National School of Develop-
ment, Peking University.

Page 42 of 94

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 23, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-059663 on 3 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

This page intentionally left blank

Page 43 of 94

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 23, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-059663 on 3 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

Preface
This document describes the overall process, including the design, implementation,
and data release, of the China Health and Retirement Longitudinal Study (CHARLS)
national survey of wave four in 2018. This manual aims to enhance the user’s under-
standing and application of the survey data.

CHARLS is a longitudinal survey that aims to be representative of the residents inmain-
land China aged 45 and older, with no upper age limit. It attempts to set up a high-
quality public micro-database, which can provide a wide range of information from
socioeconomic status to health conditions, to serve the needs of scientific research on
the elderly.

To ensure the adoption of best practices and international comparability or results,
CHARLS is harmonized with leading international research studies in the Health and
Retirement Study (HRS) model. The national baseline survey was conducted in 2011-
12, with wave 2 in 2013, wave 3 in 2015, and wave 4 in 2018. In order to ensure sample
representativeness, the CHARLS baseline survey covered 150 countries/districts, 450
villages/urban communities, across the country, involving 17,708 individuals in 10,257
households, reflecting the mid-aged and older Chinese population collectively.

All data collected in CHARLS aremaintained at the Institute of Social Science Survey of
Peking University, Beijing, China. The first three waves of CHARLS data plus the Life
History wave have all been released publicly, on the CHARLS website (http://www.
charls.pku.edu.cn/en). By the end of 2019, more than 37,000 users have registered
and downloaded the data, including about 10% from outside of China. Publications
based on CHARLS have grown rapidly. Using online search, we found about 2,000
articles, of which 749 are English journal articles, 49 are international university theses,
31 are English language book chapters, and 56 are English working papers or reports.
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1 General Introduction to CHARLS

1.1 Background and Significance

China has the largest aging population in the world, and also one of the highest aging
rates in the world today. It is projected that the proportion of those aged 65 or over will
increase from 7% of the population in 2010 to 26% in 2050. The old-age support ratio
(defined as the number of prime-age adults aged 15 to 64 divided by the number of
adults aged 65 or above) will drop from about 9.9:1 in 2010 to 2.3:1 in 2050 (United Na-
tions, 2019).

Related to the aging process, China has been undergoing a rapid health transition in
which the nature of health problems changes from infectious diseases, which affect
mainly the young, to chronic diseases affecting the elderly (Yang et al., 2013). More-
over, China is undergoing the aging process at much lower income levels than was the
experience in industrial countries. Compared to most other countries with Health and
Retirement Studies, China is much more rural, with lower levels of schooling among
the elderly, lower levels of public services available, and enhanced importance of the
family for social security. How to deal with problems of support for the well-being of
the elderly is one of the most significant challenges to the fast booming Chinese society
in the decades to come.

In response to this challenge, the Chinese government has taken robust actions to solve
the problem. In recent decades, a series of social safety nets have been put into place.
Such policies include the Minimum Living Standard Guarantee System, the New Co-
operative Medical Insurance System, the Urban and Rural Resident Medical Insurance
System, the NewRural Social Pension Program, the Urban Resident Social Pension Pro-
gram, etc. Although some of these policies are not specifically designed for the elderly,
the aged population is undoubtedly one of themost important beneficiary groups. Sim-
ilar to many other policies, they are initiated by the central government, but the local
governments maintain certain autonomy in the process of implementation. The local
governments may decide on the schedule for pilot tests and promotion, and they may
have different implementation plans. CHARLS is measuring the existence of these so-
cial safety nets at both the household and community levels and will allow analysis
that hopefully will provide a more scientific basis for the government to further revise
and amend the existing policies.

Prior to the CHARLS’s baseline survey of 2011-12, scientific studies of China’s aging-
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2 CHARLS WAVE 4 USER’S GUIDE

related issues were at an early stage, the greatest obstacle being a lack of sufficient mi-
cro, longitudinal data. The existing data tended to be small scale in parts of China,
not collecting the breadth of data necessary for good social scientific analysis of the
health of the older population. For instance, there exist some health data sets that cen-
tered on health measures, with indicators of socioeconomic status largely neglected; on
the other hand, data sets collected by social science scholars tend to be insufficient in
health-relatedmeasures. Since the welfare of the elderly is closely associated with their
health and socioeconomic status, and also because health and socioeconomic levels are
themselves interrelated, micro-data that is of extensive coverage and high accuracy is
highly needed for research on Chinese aging problems. CHARLS is an attempt to fill
this gap.

CHARLS is the first nationally representative survey of the older population that en-
ables the study of the health of the older population in China patterned after USHealth
and Retirement Study (HRS) and related aging surveys around the world (e.g., the
English Longitudinal Survey of Aging, ELSA, and the Survey of Health, Aging and
Retirement in Europe, SHARE, Japanese Study of Aging and Retirement (JSTAR), the
Longitudinal Aging Survey of India (LASI), the Indonesia Family Life Survey (IFLS)
and the Korean Longitudinal Survey of Aging (KLoSA), etc.).

1.2 Ethical Approval
Ethical approval for all the CHARLS waves was granted from the Institutional Review
Board at Peking University. The IRB approval number for the main household sur-
vey, including anthropometrics, is IRB00001052-11015; the IRB approval number for
biomarker collection, was IRB00001052-11014.

During the fieldwork, each respondent who agreed to participate in the survey was
asked to sign two copies of the informed consent, and one copywas kept in theCHARLS
office, which was also scanned and saved in PDF format. Four separate consents were
obtained: one for the main fieldwork, one for the non-blood biomarkers and one for the
taking of the blood samples, and another for storage of blood for future analyses.

1.3 Organization of this Document
Section 2 of this manual documents the sample design, focusing on the baseline sam-
pling procedures, the refresher samples, and proxy interviews. In section 3, we intro-
duce the contents of the survey, including a brief description of the survey content, and
especially CHARLS HCAP added in wave 4. Section 4 describes how the fieldwork
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GENERAL INTRODUCTION TO CHARLS 3

was organized and how we tracked the respondents. Section 5 discusses occupation
and sector coding, section 6 describes how sampling weights were constructed, and
section 7 provides some basic information of the dataset.

The Appendices describe the details of the survey content bymodules andHCAP tests,
and provide a detailed discussion of the survey process, from questionnaire design,
pretests, interviewer training, field procedures, and post-field activities to prepare for
public data release.
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2 Sampling
The CHARLS national baseline survey was conducted in 28 provinces, 150 countries /
districts, 450 villages/urban communities across the country in 2011-2012, with wave 2
in 2013, wave 3 in 2015, and wave 4 in 2018. The CHARLS sample is representative of
people aged 45 and over, living in households; institutionalized elderly are not sampled,
but wave 1 respondents who later move to an institution are followed.

2.1 Baseline Sampling

The CHARLS’s baseline survey includes one person per household aged 45 years of age
or older and their spouse, totaling 17,708 individuals, living in 10,257 households in 450
villages/urban communities (Zhao et al., 2013, 2014a). A stratified (by per capita GDP
of urban districts and rural counties) multi-stage (county/district-village/community-
household) PPS random sampling strategy was adopted.

At the first stage, all county-level units were sorted (stratified) by region, within the
region by urban district or rural county, and by GDP per capita (Tibet was the only
province not included). The region was a categorical variable based on the NBS divi-
sion of provinces. After this sorting (stratification), 150 counties or urban districts were
chosen with probability proportional to population size (Zhao et al., 2013). For each
county-level unit, 3 PSUs (villages and urban neighborhoods) are randomly chosen
with probability proportional to population (Zhao et al., 2013). Hence CHARLS is na-
tionally representative and representative of both rural and urban areas within China.
Counties and districts in 28 provinces are included in the CHARLS sample.

In light of the outdated household listings at the village/community level due to pop-
ulation migration, CHARLS designed a mapping/listing software (Charls-GIS) that
makes use of Google-earth map images to list all dwelling units in all residential build-
ings to create sampling frames.

In each sampled household, a short screening form was used to identify whether the
household had a member meeting the age eligibility requirements. If a household had
persons older than 45 and meeting the residence criterion, one of them was randomly
selected. If the chosen personwas 45 or older, then he/she became themain respondent,
and his or her spouse was interviewed.

After applying sampling weights created using the sampling procedure, the CHARLS
baseline sample demographics mimics very closely that of the population census in
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6 CHARLS WAVE 4 USER’S GUIDE

2010 (Zhao et al., 2014a).

2.2 Refreshment Samples
CHARLS is a study of people aged 45 and over. As the study progresses, the sam-
ple respondents get older, leaving the youngest ages unrepresented unless new sample
members are recruited to fill the gap. Those aged 45-46 at any given wave will be 47-48
by the next wave. Therefore a refreshment sample of 45-46-year-olds will be needed if
the sample is to fully represent those aged 45+.

CHARLS reserved the refreshment samples in the baseline survey. If a household had
persons older than 40, we randomly selected one of them. If the chosen person is 45 or
older, then he/she becomes a main respondent and also interviewed his or her spouse.
If the chosen person is between ages 40 and 44 he/she is reserved as a refresher sample
for future rounds of survey. In wave 2, respondents who were aged 43-44 in wave 1
(plus their spouses) were added from the refresher sample, the same for waves 3 and
4 in 2015 and 2018, out of those aged 41-42 and 40 in wave 1.

Counting refresher samples and age-eligible respondents who failed to be found in the
baseline but successfully contacted in the follow-upwaves, the total number of individ-
uals (main respondents plus spouses) has increased from 17,708 in wave 1 to 19,817 in
wave 4 (Table 1).

Table 1 describes the age/sex composition of the CHARLS baseline sample. We have
data on 17,708 individuals, of which 52.1% are female. While most of the respondents
are the younger old, 40% are aged 60 years and older.

2.3 Proxies
A proxy interview was pursued under some special circumstances when the respon-
dent could not complete the survey, for example, when the respondent was physically
or cognitively impaired, in a hospital, or couldn’t be tracked by the field teams during
the fieldwork period. Some of those who refused to take part in person but someone
else could do the interview on their behalf could also have a proxy interview. Before
the proxy interview, the interviewerwas asked to identify a proxy informant who knew
the respondent well and could provide enough information about him. In most cases,
a close family member, such as a spouse or child, assumed this role.

In order to limit the use of proxies during interviews, the interviewer was required
to call a designated central office staff in the Beijing project office to apply for a proxy
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code. The office staff checked by asking some specific reasons for the proxy request. If
the request was approved, the interviewer received a proxy code and proceeded to the
“complete substitution” mode. Then The CAPI system automatically switched to the
substitution mode before entering the first module. Compared with the normal mode,
the proxy respondent was asked only a subset of questions. In waves 4, the overall
proxy rate was 8.1%.
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3 Survey Content

3.1 Survey Content - Overview

The core survey consists of the following sections: (0) cover-screen, (b) demographics,
(c) family structure/transfer, (d) health, (e) health insurance and health care utiliza-
tion, (f) work, retirement and pension, (g&h) Income, expenditures and assets, (l)
housing characteristics and the community and policy modules. The HCAP modules
are in the section of health, which was added in wave 4. Table 2 summarizes the main
questionnaire contents in Wave 4.

In addition to the wealth of individual social, economic and behavioral data, CHARLS
is characterized by the rich information on the respondent’s health. The section of
health begins with the self-reports, including the respondent’s self-assessment of gen-
eral health, doctors diagnoses of a set of chronic diseases, eyesight, hearing and dental
health, hedonic well-being, activities of daily living (ADLs), instrumental activities of
daily living (IADLs), and physical functioning. Sections on depressive symptoms and
cognition follow. Starting in Wave 3 we introduced an adaptive number series test of
fluid intelligence, patterned on the HRS number series test. Furthermore, information
is collected on several health behaviors. These include detailed information on smok-
ing, drinking, and physical activities.

FollowingELSAand theHRS, biomarkers, blood andnon-blood, were collected in some
waves but not all. Non-blood biomarkers such as anthropometrics and blood pres-
sure were collected in Waves 1, 2 and 3 (for details of non-blood biomarkers collecting
procedures, please see Zhao et al. (2013)). Besides non-blood biomarkers, the blood
biomarkers were collected in Waves 1 and 3, to harmonize with HRS and other aging
surveys, which collect blood every other wave. The first blood collection of CHARLS
was conducted in the baseline survey from 2011 to 2012, and we collected blood sam-
ples for 11,847 individuals. The second follow-up wave of blood collection was done in
Wave 3 (2015), and we collected blood samples for 13,013 individuals. Details of blood
collection and analysis are described in Chen et al. (2019).

CHARLS used preloads in designing the questionnaire in CAPI in the three follow-up
waves, 2-4. Starting in Wave 4 we converted all questions into logic graphs to show
the routing patterns for each possible answer from both cross-section and preloaded
variables, which helped to avoid programming errors.

Details of the content in each module are described in appendix 8.1.
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3.2 CHARLS HCAP

Cognitive health is an important component of old-age health. The disease burden of
dementia is among the highest of all chronic conditions. In order to measure demen-
tia, in wave 4 of CHARLS, we added the Harmonized Cognitive and Dementia As-
sessment in China, or CHARLS HCAP, for respondents aged 60 and over, that can be
used to conduct analyses on Alzheimer’s disease and related dementias (ADRD). The
CHARLS HCAP has been closely harmonized with the Health and Retirement Study
(HRS) HCAP and those in Mexico, England, India and South Africa. The CHARLS
HCAP is the first nationally representative sample in China that measures respondent
tests and informant interviews that can help assess the dementia status of respondents.
It also measures in detail the help that respondents received and from whom.

As a first step, we conducted a validation study in 2017 on a small sample aged 65
and above (825 CHARLS respondents and 766 subjects from hospitals in six provinces
in China) and administered the full set of HRS HCAP tests on the respondents and
their informants, and at the same time held an independent physician assessment using
the clinical dementia rating (CDR). The physicians were all experienced in conducting
CDRs, who were additionally trained by our physician. Details of the validation study
are described in the paper by Meng et al. (2019).

From these data, a statistical model was built to use interview tests to predict demen-
tia and CIND. As a result of this study, in Wave 4 the following tests were selected for
the respondents, they are: the Mini-Mental State Exam (MMSE) (section MMSE), the
Health and Retirement Study (HRS) - telephone interview for cognitive status (TICS)
questions not in MMSE (section HT); the CERAD version of immediate word recall
(sectionWR) and delayedword recall (section DR); animal naming (section RF); word
list recognition (section WRE) and the brief community screening instrument for de-
mentia CSI-D (section CSI-D for respondents). An informant interview to a person
who knew the respondent well was also administered, in which we used the Jorm IQ-
CODE (section JORM); the Blessed Part 2 (section BLESSED), and the CSI-D (section
CSI-D for informants) informant interview (please refer to the appendix for details of
the HCAP tests in wave 4). In Wave 4, some 11,021 respondents aged 60 and older, and
their informants were part of the wave 4 CHARLS HCAP. The response rate was 99%
out of all wave 4 respondents aged 60 and over.

We strongly recommend to users not to try to calculate individual respondent assess-
ments of dementia or MCI at this time. We are working on creating such assessments
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SURVEY CONTENT 11

utilizing the validation sample, which we plan to release when ready, and they are ex-
pected to be done in early 2021, hopefully. Without the validation sample, including
doctor diagnosis, it is impossible to assess the dementia or MCI status. Now we are in
the process of analyzing the associations between the CDR assessment and the tests we
gave as part of the wave 4 HCAP in order to derive prediction equations for dementia.
We will use these predictive equations to make assessments with the wave 4 HCAP
(which does not include CDR assessments).
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4 Fieldwork and Response
The successful completion of this project requires implementing a set of core activi-
ties: questionnaire designing, CAPI programming, field staff recruitment and training,
fieldwork organization, and quality control. Detailed descriptions of these activities are
described in Appendix 8.3. Here, we briefly describe how we tracked respondents in
Waves 2 to 4.

Respondents and spouses are tracked if they exit the original household. Main respon-
dents and spouses in the baseline survey are followed throughout the life of CHARLS,
or until they die. If the main respondent or spouse re-marries, the new spouse is in-
terviewed so long as they are still married to the baseline respondent at the time of
the specific wave. Exit interviews were conducted in waves 2 to 4 on respondents who
died between waves, including verbal autopsies using the 2012 version from the World
Health Organization.

For respondents surveyed in the baselinewave,more than 90%of themwere re-contacted
in each of the follow-up waves. In addition, we did not give up households or individ-
uals we could not find in the baseline and contacted them in follow-up waves, so are
respondents who failed to respond in any one or more waves.

CHARLS aims to interview every respondent face to face, no matter where they moved
to. To achieve this, we borrowed tracking procedures from the very successful Indone-
sia Family Life Survey (IFLS, PI Strauss) and innovated by computerizing the procedure
so that samples that moved can be quickly transferred to the team in the destination
area. From the previous wave, we have contact information such as the current land
and cell telephone numbers for each respondent. We also have the name, address and
telephone numbers of relatives or friends who would likely know where they were,
should they move. We use this information if we do not find a respondent where we
found them previously.

Through these efforts, we obtained high rates of follow-up of our respondents. The
response rate for the baseline survey was 80.5% (94% in rural areas and 69% in urban
areas, lower in urban areas as is common in most surveys undertaken in developing
countries (Zhao et al., 2013)). A description of the sample and response rates in waves
2, 3 and 4 are provided in Table 3.

The response rate of the tracked sample (panel sample) remains at higher than 86%
in any of the follow-up waves. Specifically, among those households which were in-
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terviewed in the baseline survey, about 88% of them completed at least one module in
Wave 2 in 2013 (92% in rural areas and 83% in urban areas). In Waves 3 and 4, about
87% and 86% of the tracked households completed at least one module (Table 3). The
success rates are high compared to many HRS-type surveys.
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5 Coding
The coding procedures that were used successfully in Wave 3 continued in wave 4 to
code the occupation and industry in the work module (questions of FC022_W4, FD005,
FD012_1, FH007, FH014, FH015, FL006, and FL017_1), to code the disease in the health
care module (ED018) and the cause of death in the module of verbal autopsy (VAS42
and VAS43)

Take the occupation and industry coding as an example; in the work module, occu-
pation and industry were open-ended questions. By doing so, the interviewer did not
have to instantaneously classify the occupation and industry, which would be very dif-
ficult for them to do well on site. Instead, we developed a web-based coding system.
After inputting the work module data in the system, the coder then did the coding,
supervised by a manager.

Figure 1 illustrates the coding procedures. Usually, there were two coders working on
the same data simultaneously and independently. After the group finished coding the
same entries of occupation or industry, their results were matched by the system auto-
matically. If results from the two coders matched, this entry was deemed successfully
coded. If the two results differ, this entry goes to the third coder. If the results from the
third coder match any of the 2 previous results, this entry was coded successfully.

We provide in-time feedback to the field interviewer if his/her recorded answers to the
open-ended questions cannot be coded successfully. Our feedback staff would contact
the interviewer in the field to get enough information. In some cases, even after the
feedback, the coders might still fail to code the entry. In Wave 4, about 96% entries
were coded successfully in total.

When coding occupations, we use the standard Chinese GB 6-digit classification coding
system, and added a few categories for some occupations which cannot be properly
coded. All industries received 2-digits coding.
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6 Weighting
Weights are recommended when making inferences at the national level in order to
minimize bias resulting fromdifferent non-response rates amongkey sub-groups. Based
on sampling weights for the baseline wave data (Zhao et al., 2013), we construct cross-
sectional sample weights directly from the sampling probabilities for households and
individuals in Wave 4, taking account of the death and divorce. We do not provide
panel weights from wave 3, since panel weights depend on analysis purpose, users
may use the panel of all waves, or only a subset of waves. Users can construct panel
weights according to any appropriate sample arrition adjustment method.

We provide two sets of cross-sectional household weights, one with corrections for
non-response (HH_weight_ad1) and one without (HH_weight). We provide two sets of
cross-sectional individual weights, one with corrections for household and individual
non-response corrections (INDV_weight_ad2), and one without any non-response cor-
rections (INDV_weight).

Weights are calculated for the main respondent and his/her spouse only, including
proxy and partial interviews. All other non-sample individuals that were interviewed,
such as wrong baseline respondents (interviewer went to the wrong address, for exam-
ple, which is confirmed in follow-up waves) receive no weights. The variable cross-
section in the Sample_Infor dataset can be used to identify the cross-sectional sample.
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7 Dataset Information
In this released version (versionID: 20200914) we released twelve main datasets, the
associated two datasets (sample information and cross-sectional weights). The PSU
information is the same as previous waves. The following table provides detailed in-
formation about these fourteen datasets.

Module in Questionnaire Dataset Information

B. Demographic Background Demographic_Background Demographic information for
main respondent and spouse

C. Family (C1) Family_Information Information of household and
family members

C. Family (C2) Family_Transfer Transfer among family members
D. Health Status and Functioning Health_Status_and_Functioning Health behaviour and Status
DC. Cognition and Depression Cognition Cognition and HCAP
DD. Insider Insider Informant part of HCAP
E. Health Care and Insurance Health_Care_and_Insurance Health care utilization, health care

costs and medical insurance
F. Work and Retirement Work_Retirement Work status and retirement
FN. Pension Pension Pension
G&H. Income, Expenditures and
Assets (G2, HA)

Household_Income Household income, expenditure
and assets

G&H. Income, Expenditures and
Assets (G2, HB)

Individual_Income Individual income and assets

HA&I. House Property and Hous-
ing Characteristics

Housing House properties and characteris-
tics of house currently living in

Weights.dta Cross-sectional weights
Sample_Info.dta Responsed Samples, whether

cross-sectional, whether died, and
interview date

All the data sets are stored in Stata 14 format, users can also find the summary infor-
mation of variables from the released codebook.

The IDs (ID, householdID and communityID) can be matched with there counterparts in
the previous waves. Users need to adjust the householdID and ID in the baseline wave,
as noted in the release note of wave 2.
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8 Appendices

8.1 Details of Household Survey Content in Waves 2 to 4
The core survey of CHARLS consists of the following sections:

8.1.1 Cover Screen and Exit Interview

In addition to having a screen for age-eligiblemembers for a refresher sample, the cover
screen collects information onwhether the respondent in the previouswave is still alive,
the change of his/her marital status between the previous wave and the current wave,
and the current marital status. In case of a split from divorce, a new household is cre-
ated. If the main respondent or spouse re-marries, the new spouse is interviewed as
well.

For persons who have died, we have an exit module, similar to HRS. In the exit mod-
ule, we get information on various conditions just prior to death and information on
the cause of death. For the cause of death, we have implemented the World Health
Organization’s verbal autopsy (VA) questions since wave 2.

8.1.2 Demographic Background

This section collects personal information of both main respondents and spouses since
the last wave, with some preload checking of data collected previously (i.e., sex, birth
date, age, education). The main contents of the questionnaire include the respondents’
birth date and place, resident status, some limited migration history, hukou status,
place of hukou and any hukou changes, educational background, andmarital status. To
those divorced or widowed respondents, we also ask basic personal information about
their ex-spouses.

8.1.3 Family Relationships

In this section, we confirm lists of household members, adding or reducing if there
is change. Then, we gather detailed information about all immediate family mem-
bers (parents, children, and siblings, by person), regardless of whether they are co-
resident. This allows researchers to understand the characteristics of the entire set of
persons who are potential support givers to the respondent. Information is collected
on the parent/child’s or sibling’s age, whether they are still alive and, if not, when
they died, educational details, occupation, whether the person owned a house, and
in the case of parents and children, whether the parent/child was biological, a step
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22 CHARLS WAVE 4 USER’S GUIDE

or adoptive-parent/child. Incomes are asked of all children and siblings. In addition,
we ask information about other household members, excluding the main respondents,
their spouses, and all immediate family members. Finally, detailed questions are asked
about financial and time transfers to and from each non-co-resident parent, child or sib-
ling. If a respondent is unable to provide a specific value, unfolding brackets are used
to reduce the number of unknown responses.

8.1.4 Health Status: Self-reports

This section measures self-reports of health with a biomarker section at the end. We
start with the respondent rating health on a scale of very good, good, fair, poor, and
very poor. This is followed by questions asking about new diagnoses by doctors of a
set of chronic diseases and the timing of diagnoses of specific conditions. Where rele-
vant, we also ask about current medications and treatments for each specific condition.
Questions about eyesight, hearing and dental health are asked and then questions on
hedonic well-being. We follow this subsection with a section to obtain information on
activities of daily living (ADLs), instrumental activities of daily living (IADLs), and
physical functioning. A section on depressive symptoms follows, using the 10 question
version of the CES-D.

For those under 60, not taking the HCAP tests, there is then a short cognition section.
We begin with a reduced form of the Telephone Interview for Cognitive Status, TICS
(Brandt, Spencer, and Folstein, 1988), using the same structure as HRS. This includes
recognition of date: month, day, year, season (we allow using lunar calendar in ad-
dition to Gregorian calendar), day of the week, how the respondent rates their own
memory on an excellent, very good, good, fair, poor scale, and serial subtraction of 7s
from 100 (up to five times). We also ask the respondent to redraw a picture of over-
lapping pentagons. In addition, for those respondents not participating in HCAP, we
use the HRS version of the immediate and delayed word recall (Ofstedal, Fisher, and
Herzog, 2005), using 10 nouns, with approximately 5 minutes between the immediate
and delayed answers. As in HRS, we do not read out the words a second time before
the delayed recall. Starting in wave 3 we introduced an adaptive number series test of
fluid intelligence, patterned on the HRS number series test, but modified and tested
to be more appropriate in low numeracy populations (Fisher et al., 2013; Prindle and
McArdle, 2013; Strauss et al., 2018).

For those at the age of 60 and above, the respondents and their informants took the
HCAP tests. On the basis of the CHARLS validation study, 7 tests were chosen to be in
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APPENDICES 23

CHARLSHCAP starting inwave 4. These are theMMSE, remaining questions from the
HRS version of TICS that are not in MMSE, the CERAD immediate and delayed word
recalls, animal naming, CERAD word list recognition and CSI-D. These are considered
by the HRS HCAP team to be among the most essential tests they use. We also have an
informant interview with a person who knows the respondent well. For the informant
interview, we use the Blessed Dementia Scale, Part 2, the CSI-D informant interview,
and the Jorm IQCODE.

The MMSE (Folstein, Folstein, and McHugh, 1975; Crum et al., 1993) is very widely
used as part of a diagnosis of dementia. It has beenwidely used inChina (e.g., Katzman
et al., 1988; Yi and Vaupel, 2002). The HRS HCAP version of the Telephone Interview
for Cognitive Status (TICS) (De Jager, Budge andClarke, 2003) consists of items in TICS
that are not in MMSE. These include questions that assess naming (including what do
people usually use to cut paper? what do you call the kind of prickly plant that grows
in the desert?) and knowledge (who is the President of China right now?). We use
the CERAD version of Immediate and delayed word recall (Fillenbaum et al., 2008).
The subjects were given three trials of learning and immediate recall. They were asked
to recall as many words as possible after 5-minute and 30-minute intervals. In each
trial, the subjects were re-read the list of words and asked to recall as many as possible,
allowing for learning. Also, the word recognition test was administered to measure
the effect of memory retrieval. The Community Screening Instrument for Dementia
(CSI-D) (Chan et al., 2003; Prince et al., 2011) developed by the 10/66 studies consists
of seven cognitive test items, such as questions describing the use of a hammer and
naming an elbow, and delayed recall of three words. The total score ranges from 0 to 9
with higher scores indicating better cognitive function.

The informant survey is a very important part of HRSHCAP, especially for respondents
who are unable to complete all of the tests. The informant survey also helps in judging
whether the cognition problems have been worsening over time or have been stable.
Given the low levels of education of the current Chinese elderly, especially women,
the informant survey helps to determine whether cognition is always low for a respon-
dent because perhaps of low schooling or whether recent and long-run worsening has
occurred. We use three informant surveys in order to assess changes in cognitive sta-
tus. The Jorm Informant Questionnaire on Cognitive Decline in the Elderly (IQCODE)
(Jorm and Jacomb, 1989; Jorm, 1994; Wang et al., 2006) is used in the HRS HCAP and is
administered to one person who knows the respondent well. It is an essential compo-
nent of HCAP, especially for respondents who are unable or unwilling to complete all
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24 CHARLS WAVE 4 USER’S GUIDE

of the neurocognitive tests. The informant survey also helps in determining whether
cognitive problems worsened over time or have been stable, which is useful for helping
to classify respondents as having MCI or dementia, or having stable but low cognition.
The IQCODE assesses change in cognitive functioning for over ten years. We use the
26-item version of the IQCODE. Cognitive changes are scored on a 5-point scale, with
1 indicating “much improved”, 3 “not much change”, and 5 “much worse”. We use
part II of the Blessed dementia scale (BDS) (Erkinjuntti et al., 1988; Lam et al., 1997) to
evaluate how well the elderly individual does with three different basic living activi-
ties (eating, using the toilet, and dressing) based on the interview of a close informant.
The ability for each item is rated from 1 (fully independent) - 4 (entirely dependent).
The Community Screening Instrument for Dementia (CSI-D) (Chan et al., 2003; Prince
et al., 2011), which is the informant part of the brief CSI-D used by the 10/66 studies,
consists of 6 questions assessing changes in the subject’s daily functioning. The items
include worsening of the ability to speak, worsening of ability to think and understand,
often forgettingwhere she/he had put things, always forgettingwhat happened the day
before yesterday, sometimes not being able to recognize the current location, and diffi-
culty in dressing.

In addition to self-reported health outcome variables, information on several health
behaviors is collected. This includes detailed information on smoking, drinking, and
physical activities.

8.1.5 Health Status: Biomarkers

We follow HRS, ELSA and other aging studies in taking measurements on detailed
biomarkers: blood and non-blood. Non-blood biomarkers such as anthropometrics and
blood pressure were collected in waves 1, 2, 3. After Wave 3, we reverted to collecting
biomarkers in every other wave, to harmonize with HRS and other aging surveys. In
CHARLS, we collect data on height, lower leg and upper arm lengths (useful to get
measures related to height not contaminated by shrinkage), waist circumference, blood
pressure (measured 3 times), grip strength (measured by a dynamometer two times for
each hand), lung capacity measured by a peak flow meter, and do a timed sit to stand
(5 times starting from a full sit position on a common, plastic stool). We also conduct
balance tests, the same used in HRS, and a timed walk at normal speed for 2.5 meters,
again following HRS.

In waves 1 and 3, we collected whole blood samples. The blood collection and local
hospital analysis are funded by complementary grants within China. For a detailed
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description of the process of blood collection, the methods for blood-based bioassays
and descriptive results of wave 3, please refer to the paper by Chen et al. (2019).

Sampling weights that correct for non-response is provided in the released biomarker
data. For blood and separately non-blood biomarkers we create similar sample weights
(Zhao et al., 2014b).

8.1.6 Health Care Utilization and Insurance

Indicators of curative and preventive health care utilization and health insurance cov-
erage are collected in this module. A separate section on health insurance is asked to
collect details of current and past coverage and whether coverage was lost. Health care
utilization of outpatient care for the last one month is asked, with details about the last
visit. Inpatient utilization over the past 1 year is asked, with details about the last visit.
The questions include how much was total cost, what was out of pocket cost, whether
insurance was used, if others helped pay for the care, if so whom, and how far respon-
dents traveled.

8.1.7 Work, Retirement and Pensions

This section records current job status and collects detailed data including labor supply,
wages and fringe benefits, including social insurance programs received through the
employer. If the person has side jobs, some limited information is collected about those
jobs. For people notworking, information on their last job is collected. Self-employment
data are collected, including household agricultural unpaid work.

We collect detailed retirement information, distinguishing between nominal retirement
(pensionable) and actual retirement (withdraw from the labor market), and ask de-
tailed questions about pensions, social security, and job-related health insurance. These
questions cover the different pension systems that exist in China, such as theNewRural
Social Pension Insurance, the Urban and Other Residents Pension, firm basic pensions,
and pensions for government workers. We record whether counties have integrated
the rural health insurance programwith the urban resident program as they have been
supposed to since 2016. Ordinary pensioners are distinguished in this section from
“revolutionary” retirees, who get special dispensations.

8.1.8 Income, Expenditure and Assets

This section collects Information on wage and pubic transfer income of the main re-
spondent and his/her spouse. In addition, the questionnaire is also designed to ob-
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tain income information on household-level businesses, including as a separate sec-
tion, farming, and household-level public transfer income. Also, complete household
expenditure data are collected, including the value of home-produced food consump-
tion. This part of the questionnaire is answered by the household member who is most
knowledgeable about these matters. For family non-farm enterprises, estimated prof-
its are obtained on each separate family business. Crop and livestock (and fishery)
revenues and expenses are asked separately. The collection of expenditures, includ-
ing auto-consumption of food, provides a very useful measure of household income.
It is far less beset with measurement error than are typical measures of income, and
it is a better measure of long-run resources because households tend to smooth their
consumption over time, relative to their income.

This section further measures assets at both household and individual levels. Both
the household value of assets is asked about and how much is owned by the main re-
spondent or spouse. The assets are divided into the following types: housing, land,
household equipment, consumer durables, and financial assets. Details on the house
and land are collected, whether it is rented or owned. Details are asked for about how
the house was purchased, if it was. Details are also asked about the physical charac-
teristics of the house. For houses that are built, the financial and time costs of building
them are collected so that a measure of current value can be calculated. The land is
not officially privately owned in China, but information on land used is collected to
try to assess the use-value of such land (including trees). Household equipment and
consumer durables are asked about (self-employment assets are gotten in the work sec-
tion). Financial assets of the main respondent and spouse, and separately other house-
hold members, are asked. Information on current debts is also collected.

8.1.9 Housing Characteristics

This section collects house characteristics. We include questions such as what type of
building the house is, how many floors it has, whether it is handicapped accessible
and whether it has facilities like toilet, electricity, running water, telephone, internet,
air cleaner, etc. Tidiness and the temperature inside the house are included as well.

8.2 CHARLS Cognition Questions

CHARLS has several measures of cognition in all the waves. In wave 4, two sets of cog-
nition questions were used. The standard CHARLS cognition questions were used for
respondents under age 60. The CHARLS HCAP questions, which included the stan-
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dard CHARLS cognition questions, were used for those 60 and over.

8.2.1 Standard CHARLS Cognition Questions

In both Pilot waves and in the first three national waves of CHARLS we began with a
reduced form of the Telephone Interview for Cognitive Status, TICS (Brandt, Spencer,
and Folstein, 1988), using the same structure as HRS. This includes recognition of date:
month, day, year, season (we allow using lunar calendar in addition to Gregorian cal-
endar), day of the week, how the respondent rates their own memory on an excellent,
very good, good, fair, poor scale, and serial subtraction of 7s from 100 (up to five times).
We also ask the respondent to redraw a picture of overlapping pentagons. In addition,
we use the HRS version of the CERAD immediate and delayed word recall (Ofstedal,
Fisher, and Herzog, 2005), using 10 nouns, with approximately 5 minutes between the
immediate and delayed answers. We do not read out the words a second time before
the delayed recall. Starting in wave 3 we introduced an adaptive number series test of
fluid intelligence, patterned on the HRS number series test, but modified and tested
to be more appropriate in low numeracy populations (Fisher et al., 2013; Prindle and
McArdle, 2013).

CHARLS has considerable experience in fielding cognition tests in the Chinese context.
This includes handling issues related to different languages and dialects. In general, we
rely on interviewers who speak the local language or dialect to translate the questions
at the spot. Whenwe recruit interviewers, we prioritize thosewith dialectic or language
skills. Almost all of our students are college students. There are 594 universities or col-
leges in Beijing and every province is well represented in students, so we have had no
difficulty recruiting students from places of our survey, even those from Xinjiang or Ti-
bet (we have a Tibetan county in Sichuan province in our sample). In rare cases where
the dialect is an issue, for example, in Zhejiang province, where neighboring townships
may have different dialects, we seek help from young people in the household or the
community. Many of the choices are pre-printed on show cards. If a respondent is
literate, then he/she can choose an answer from the show cards. The great majority
(92%) of Chinese are Han and use the same written language. Some of the large ethnic
minorities have adopted the Han written language too, such as Manchurian, Hui and
Zhuang. Therefore we estimate that less than 4% of the Chinese population uses a dif-
ferent written language. We translate and print sets of show cards in Tibetan, Uigur,
and Mongolian languages and this has proven to be adequate. For example, the word
recall test has been shown to be linked in expected ways with social interactions, ed-
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ucation and other socio-economic indicators (Smith, Tian, and Zhao, 2013; Lei et al.,
2012, 2014b). Our CES-D depressive symptom questions list words that are possibly at
issue because of dialects and language. CHARLS research using these questions have
demonstrated very good validity and normal associations with socioeconomic indica-
tors (Lei et al., 2014a).

8.2.2 CHARLS HCAP Cognition Questions

The tests included in the CHARLS HCAP study have been chosen based on analyses
by the HRS team (Weir, McCammon, and Langa, 2014; Crimmins et al., 2011) of how
well as a group they predict doctor assessed dementia using the HRS ADAMS data,
the Religious Orders Study (ROS) and the Memory and Aging Project (MAP) data
(Bennett et al., 2012b,a); the latter two studies referred to as the Rush studies.

The validation study was implemented in two stages. First, we administered all of the
HRSHCAP instruments to the validation respondents. Other tests that had proved use-
ful in China but were not part of the HRS HCAP battery were considered, for example,
tests that were part of the China 10/66 or the Chinese Mental Health Survey but not in
HCAP and a measure of depressive symptoms (CES-D 10). That is, for respondents,
we used key components of HRS-HCAP, including: Mini-Mental State Exam (MMSE),
telephone interview for cognitive status (TICS), the Consortium to Establish a Reg-
istry for Alzheimer’s Disease (CERAD) version of immediate and delayed word recall,
word recognition, animal naming, symbol digit modalities test, digit span backwards
test, immediate and delayed logical memory, immediate constructional praxis, number
series, Trail making test – part A and B, and the 10/66 dementia community screening
instrument for dementia (CSI-D). And the symbol cancellation test substituted for the
letter cancellation test since few Chinese elderly would know the Roman alphabet. For
respondents with no dementia, they were able to answer all of the tests, which took a
little over 1 hour. For those with dementia, they answered many of the tests, so their
time required was much less.

In addition, we used a short (30 minute) informant questionnaire used in HRS HCAP
(the Jorm IQCODE) for one person who knows the respondent well. This is a very
important part of HRS HCAP, especially for respondents who are unable to complete
all of the tests. The Jorm IQCODE informant interview reveals factors such as whether
respondents’ cognitive capabilities have deteriorated over time or have been stable (a
distinction between dementia or CIND and being normal but possibly at low cogni-
tion levels), or whether respondents need help in their daily activities, now and in
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the past (a distinction between dementia and CIND). While other informant question-
naires could be used, such as the AD8, Jorm IQCODE covers more domains and has
been tested against AD8 by HRS staff (with correlation about .72). Importantly, us-
ing Jorm IQCODE for the informant interview provides better harmonization with the
HRS and other HCAPs. An IQCODE version exists that has been validated in low edu-
cation elderly populations in China (Fuh et al., 1995; Wang et al., 2006). CHARLS staff
administered the HCAP tests and informant interviews in 2017.

In wave 4, since we collected the cognition data as part of a regular wave, we could not
spend an entire hour plus on only cognition, so we used key parts of HRS HCAP tests.
The CHARLSHCAP tests in wave 4 were chosen based on the analysis of the validation
study. Tests were preferred if they had fewer respondents with missing scores. And
regressions were run on to predict physician-diagnosed dementia with scores of differ-
ent tests as covariates. Tests that did better in the prediction of dementia were placed
higher in the list.

In wave 4, the following key parts of the HRS HCAP tests were used. For the respon-
dents, the tests included the Mini-Mental State Exam (MMSE), the Health and Retire-
ment Study (HRS) - telephone interview for cognitive status (TICS) questions not in
MMSE; the CERAD version of immediate word recall and delayed word recall; animal
naming; word list recognition and the brief community screening instrument for de-
mentia CSI-D. For the informant, the tests included the Jorm IQCODE, the Blessed Part
2, and the CSI-D for informant interview.

TheMMSE (Folstein, Folstein, andMcHugh, 1975) is widely used to assess overall cog-
nition, including in China (Li et al., 1988, 1989; Zhang et al., 1990). The items on ori-
entation (year, date, day of the week), serially subtracting 7 from 100, and the drawing
of overlapping pentagons are part of the regular CHARLS cognition battery. However,
the rest of the MMSE items are new to CHARLS-HCAP. Based on results from the val-
idation study (Meng et al., 2019), we used the Chinse version of MMSE in wave 4.

The HRS-HCAP version of the TICS (de Jager, Budge, and Clarke, 2003) consists of
items in TICS that are not in MMSE. These include questions that assess naming (what
do people usually use to cut paper? what do you call the kind of prickly plant that
grows in the desert?) and knowledge (who is the President of China right now?).

The CSI-D (Chan et al., 2003; Prince et al., 2011), developed by the 10/66 studies, con-
sists of seven cognitive test items including questions describing the use of a hammer,
naming an elbow, pointing to the window and then to the door, locating the nearest
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store, orientation to season, orientation to day of the week, and delayed recall of three
words. The total score ranges from 0 to 9 with higher scores indicating better cognitive
function.

We used the CERAD version of immediate and delayed word recall (Fillenbaum et al.,
2008). The respondents were given three trials of learning and free immediate recall.
Theywere asked to recall asmanywords as possible after five-minute and thirty-minute
intervals. We calculated the number of exact words. In each trial, the respondents
were re-read the list of words and asked to recall as many as possible, allowing for
learning. Also, the word recognition test was administered to measure the effect of
memory retrieval.

In the informant interview, we used three sets of tests to assess changes in respondents’
cognitive status. First, the Jorm Informant Questionnaire on Cognitive Decline in the
Elderly (IQCODE) (Jorm, 1994; Jorm and Jacomb, 1989; Wang et al., 2006) was used in
the HRS-HCAP and was administered to one person who knew the respondent well. It
is an essential component of theHRS-HCAP, especially for respondents who are unable
or unwilling to complete all of the tests. The informant interview also helps in deter-
mining whether cognitive problems worsened over time or have been stable, which is
useful for helping to classify respondents as having MCI or dementia or having sta-
ble but low cognition. The IQCODE assesses change in cognitive functioning over 10
years. We used the 26-item version of the IQCODE. Cognitive changes were scored on
a 5- point scale. The ratings were then averaged over the questions. Second, we used
part II of the Blessed dementia scale (BDS) (Erkinjuntti et al., 1988; Lam et al., 1997) to
evaluate howwell the elderly individual does with three different basic living activities
(eating, using the toilet, and dressing) based on the interview of a close informant. Fi-
nally, the informant part of CSI-D (Chan et al., 2003; Prince et al., 2011) was used by the
10/66 studies and consisted of six questions assessing changes in the respondent’s daily
functioning. The items include worsening of the ability to speak, worsening of ability
to think and understand, often forgetting where she/he had put things, always forget-
ting what happened the day before yesterday, sometimes not being able to recognize
the current location, and difficulty in dressing.

8.3 Field Procedures

This Appendix discusses the field procedures and the steps leading up toWave 4 of the
CHARLS national survey. It usually takes one year to prepare the fieldwork of each
wave. The CHARLS research team started revising the questionnaire in August 2017
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and organized several pilots to test and improve the questionnaire and the survey pro-
cedure. In March and April of 2018, we conducted several formal pretests before final-
izing the questionnaire using CAPI. From the experience of the pretests, the research
team revised the questionnaires and procedures for the field survey. After that, the
project team started to recruit interviewers and prepare training materials. Six classes
of training took place at Peking University from February to July in 2018. Finally, 564
persons passed training examinations and went to the field. Most of the fieldwork was
completed by the end of September of 2018; the last interviews took place at the end of
March in 2019.

8.3.1 Questionnaire Design

Because Wave 4 is a longitudinal survey, which has complicated rules about preload-
ing answers from previous waves and probing when detecting a change in status be-
tween waves, the research team worked very hard to streamline the questionnaire. We
painstakingly drew electronic flow charts of each questionnaire module to sort out the
logic of each question. In the process, we corrected previous CAPI errors and logic
mistakes that existed in earlier waves.

In addition, we added a dementia screening module (HCAP) to CHARLS of all re-
spondents aged 60 and older and their informants. We used the validated instruments
from the tests for Harmonized Cognitive Assessment Protocol (HCAP), which was
conducted in 2017. In the process of producing the final questionnaire, seven formal
pretests took place in 24 communities in Beijing. The questionnaires were finalized
following these pretests.

8.3.2 Construction of the CAPI System

In order tomeet the requirements of the resurvey, a substantial amount of programming
was carried out, particularly to accommodate the needs of follow-up procedure of the
newly age-eligible respondents and non-response sample in the previous waves. We
moved to tablets from laptops inWave 4 in 2018, which facilitated collectingGPS, photos
and voice recordings. Importantly, the brand new system based on tablet ran much
faster than the old system.

8.3.3 Interviewer Recruitment and Training

In order to facilitate recruiting more than 500 interviewers in a limited time, we de-
signed a web-based recruitment system where job applicants filled in relevant infor-
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mation online, and initial screening was conducted. The positions were advertised at
CHARLSWechat public account, some help-wantedwebsites, both at national websites
and provincial sites and at the university Bulletin Board System (BBS). In many cases,
we relied on colleagues in local universities to recruit their students as interviewers.
The criteria used in selecting interviewers were their stated work attitudes, any pre-
vious field experience, and communication skills. We targeted interviewers who can
speak local dialects.

Most of our interviewers are undergraduate and graduate students from universities
in Beijing, which has been true for all waves. In Wave 4, more than one-third of the
interviewers enrolled in a formal course at Peking University. This course provided
comprehensive training to students on surveymethodology and gave academic credits.
The rest of the interviewers received an 8-day intensive training onweekends. CHARLS
training ensures that students familiarize themselves with the CAPI system, grasp the
content of the questionnaire, develop interview skills, and understand the fieldwork
protocol as well as their respective responsibilities. The training includes live inter-
views with convenience samples and rehearsals in both rural villages and urban com-
munities in Beijing and nearby, observed by supervisors. We choose only those who
passed exams and performed well in rehearsals. In addition, team-building activities
are organized. The protocol of interviewer recruitment and training was almost the
same in Waves 2 and 3.

8.3.4 Field Organization

At each wave, all interviews were personal face-to-face CAPI interviews. The protocol
of field organization in Wave 4 was almost the same as that in Waves 2 and 3. In Wave
4, 564 interviewers were organized into 76 teams. Mostly, a team was responsible for
interviewing all respondents in 6 villages/communities in 2 counties, including those
who had moved from elsewhere into the area. Two people of each team played the role
of an advance unit that updated the contact information of respondents so that movers
could be identified early on and cases reassigned. They also organized the logistics
for the team and conducted community-level and county-level surveys. The rest of the
team consisted of a team leader and interviewers who were in charge of carrying out
all the follow-up procedures and conducting individual interviews.

During the fieldwork, each teamwas assigned a supervisorwhohad experience in field-
work. The field supervisors report to the Field Director at the CHARLS headquarters.
Each supervisor manages 2-5 teams, and the CHARLS headquarters responded to all
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problems that could not be solved by the supervisors.

8.3.5 Languages Used in the Field

The great majority (92%) of Chinese are Han and use the samewritten language. Some
of the large ethnic minorities have adopted the Han written language, too, such as
Manchurian, Hui and Zhuang. Therefore we estimate that less than 4% of the Chinese
population use a differentwritten language. Despite having the samewritten language,
various dialects are used in different parts of China.

To minimize communication difficulties, when we recruit interviewers, we prioritize
those with dialectic or language skills. All of our students are college students. InWave
4 there are 564 student interviewers fromuniversities or colleges throughoutChina, and
every province is well represented in students, so we have had no difficulty recruiting
students from places of our survey, even those from Xinjiang or Tibet (we have a Ti-
betan county in Sichuan province in our sample). In rare cases in which none of the
interviewers speak the respondent’s dialect, or if a minority language other than Man-
darin is needed, another staff or a local resident who speaks that dialect or language is
used as a translator.

Many of the choices of the questionnaire are pre-printed on show cards. If a respondent
is literate, then he/she can choose an answer from the show cards. We translate and
printed sets of show cards in Tibetan, Uyghur, and Mongolian languages, and this has
proven to be adequate.

8.3.6 Quality Control in the Field

Quality control measures that previously worked well continued to be employed in
Wave 4, including quality control sessions at the time of training and self-checklist upon
completion. Conventional measures were also used to produce an accurate assessment
of the data quality, such as data checking and audio recording playback (Zhao et al.,
2013).

The use of Computer-Assisted Personal Interview (CAPI) dramatically increases our
ability to catch and correct errors made by the interviewers in the field. While they are
still in the field, CAPI informs the interviewer immediately when a section has been
improperly skipped, was incomplete, or was found to take too little time. We train
interviewers in these procedures. A self-check list is also provided upon completion of
interviews to ensure all required tasks were performed. Restrictive passwords are used
and only issued by authorized persons to limit the use of proxies during interviews.
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Other data checkingmeasures used include comparing respondent photos between dif-
ferent waves to ensure that the same persons are interviewed, checking audio record-
ings, and short phone interviews with respondents. The CAPI system allows the teams
to send the data back through the internet to the head office at the end of each day,
uploading the data onto a secure website, which allows for checking in real-time. We
check the first interview of each interviewer, plus 10% of subsequent interviews on av-
erage. For those whose interview is inferior to their peers, their following interviews
are checked more often. Usually, the interviewer will get the feedback from the quality
control teamwithin 48 hours after they finish the interview and send back the required
data for quality control. By doing so, some errors are corrected before the team leaves
for the next village/community.

In Wave 4, 77 members of the quality control team provided detailed feedback to in-
terviewers on a day-to-day basis. Such communication proved to be a useful means to
supplement the pre-field training and complement the in-field supervision.

8.4 Tables and Figures
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Table 1: Number and Age/sex Structure of Individuals: 2011 - 2018

Age Group
Baseline, 2011 Wave 2, 2013 Wave 3, 2015 Wave 4, 2018

Total Male Female Total Male Female Total Male Female Total Male Female
-44 483 74 409 435 76 359 718 137 581 255 31 224
45-49 3,575 1,643 1,932 3,153 1,398 1,755 3,175 1,503 1,672 1,960 820 1,140
50-54 2,707 1,310 1,397 2,827 1,348 1,479 3,551 1,694 1,857 3,500 1,664 1,836
55-59 3,520 1,721 1,799 3,406 1,655 1,751 3,095 1,532 1,563 3,045 1,429 1,616
60-64 2,823 1,432 1,391 3,152 1,581 1,571 3,594 1,723 1,871 3,375 1,665 1,710
65-69 1,836 928 908 2,084 1,051 1,033 2,537 1,297 1,240 3,162 1,512 1,650
70-74 1,291 681 610 1,466 756 710 1,679 823 856 1,996 1,002 994
75-79 850 427 423 981 511 470 1,083 577 506 1,330 656 674
80+ 612 260 352 750 331 419 841 368 473 1,193 561 632
Obs. 17,697 8,476 9,221 18,254 8,707 9,547 20,273 9,654 10,619 19,816 9,340 10,476
There are 11 individuals in 2011, 10 individuals in 2013, and 11 individuals in 2015 lacking age information.
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Table 2: Summary of Data Collected in Household Questionnaire in Wave 4

Demographic information Work, retirement and pension
Birthdate and birthplace
Residence and migration
Hukou information
Education
Marital status and history

Current job status
Detailed information on the cur-
rent main job
Unemployment and job search
activities
Retirement
Pension

Household members (excluding
respondents)

Income, expenditures and assets

Sex, birth date, marital status
Relationship with the main re-
spondent
Hukou information
Education

Household income and expendi-
tures
Household assets
Individual income and assets

Family Housing characteristics
All parents, children and siblings
Demographics
Education
Occupation
For deceased: time of death
Interactions of each family
member: Time spent caring for
parents Visits from children
Two-way financial exchanges
with parents and children

Construction materials
Home facilities
Cleanliness

Health status and functioning CHARLS HCAP (aged 60+)
Self-reported general health
Doctor diagnosed chronic and
infectious disease
Eye, hearing, oral health, pain
accidents, fall, fracture Lifestyle
and life behavior including sleep,
physical activity, social con-
nectedness, diet, smoking and
drinking
Functional limitations and
helpers
Cognition (including a number
series test)
Depression

Interview of the Informant: Jorm
IQCODE, e Blessed Part 2 and
CSI-D
Interview of the respondent:
Mini MMSE, HRS TICS, CERAD
version of immediate word re-
call, delayed word recall, animal
naming, word list recognition
and CSI-D

Health care and insurance Interviewer observation
Current and past medical insur-
ance
Health care utilization: outpa-
tient and inpatient care
Health care costs and payment
methods

Interference during interviews
Attitude and comprehensive abil-
ity of the respondent
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Table 3: Response Rates: 2011-2018

Baseline Wave 2, 2013 Wave 3, 2015 Wave 4, 2018

2011a Cross
Panelc

Cross
Panelc

Cross
PanelcSectionb Sectionb Sectionb

Response Rate (%)
Total 80.51 82.63 88.30 82.13 87.15 83.84 86.46
Rural 94.15 91.74 92.18 91.32 93.13 91.40 92.79
Urban 68.63 72.20 82.61 71.64 78.45 74.55 77.24

No. of Households
Total 10,257 10,629 9,022 11,797 8,715 10,524 8,288
Rural 6,033 6,340 5,547 6,993 5,483 6,456 5,226
Urban 4,224 4,289 3,475 4,804 3,232 4,068 3,062

No. of Respondents
Total 17,708 18,264 15,196 20,284 14,522 17,970 13,567
Rural 10,537 10,950 9,439 12,075 9,200 11,017 8,622
Urban 7,171 7,314 5,757 8,209 5,322 6,953 4,945

a The response rate in the baseline is computed as the number of households that completed at least one main
module divided by the number of implied age-eligible households.
b The cross-sectional response rate in the follow-up waves (2013-2018) is computed in the same way as that in the
baseline.
c The panel response rate in the follow-upwaves (2013-2018) is computed as the number of respondents whichwere
interviewed in the baseline and completed at least one main module in the current wave divided by the number
of respondents that were interviewed in the baseline. Since CHARLS not only tracks the response samples in pre-
vious waves, but also include the non-response samples and refresh samples, so the cross-sectional sample is not
necessarily the same as the panel sample.
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Figure 1: The Flowchart of Coding
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Table S1. A sensitivity analysis of the demographic and sociological characteristics
between the group of missing 218 stroke patients and the 1154 stroke patients
included into this study

Variable
Stroke patients Chi-square test

1154 218 �� �

Gender 3.977 0.046

Male 609（52.8%） 99（45.4%）

Female 545（47.2%） 119（54.6%）

Age 14.258 ＜0.001

＜60 270（23.4%） 26（11.9%）

≥60 884（76.6%） 192（88.1%）

Address 1.906 0.386

The center of city/town 248（21.5%） 44（20.2%）

Combination zone between

urban and rural areas
99（8.6%） 25（11.5%）

Village 807（69.9%） 149（68.3%）

Marital status 21.528 ＜0.001

Married and live with spouse 887（76.9%） 135（61.9%）

Married but don’t living with

spouse, divorced, widowed

or never married

267（23.1%） 83（38.1%）

Education 24.913 ＜0.001

Illiterate 269（23.3%） 86（39.4%）

Primary and secondary

school
741（64.2%） 110（50.5%）

High school and above 144（12.5%） 22（10.1%）

Health insurance 6.370 0.012

Yes 1139（98.7%） 208（96.3%）

No 15（1.3%） 8（3.7%）

Pension 3.313 0.069

Yes 1027（89.0%） 182（84.7%）

No 127（11.0%） 33（15.3%）

Personal income 9.467 0.002

Yes 881（76.3%） 187（85.8%）

No 273（23.7%） 31（14.2%）

Page 92 of 94

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 23, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-059663 on 3 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

Table S2. A sensitivity analysis of the demographic and sociological characteristics
between the group of original 1372 stroke patients and the 1154 stroke patients
included into this study

Variable
Stroke patients Chi-square test

1154 1372 �� �

Gender 0.344 0.558

Male 609（52.8%） 708（51.6%）

Female 545（47.2%） 664（48.4%）

Age 0.485 0.486

＜60 270（23.4%） 305（22.2%）

≥60 884（76.6%） 1067（77.8%）

Address 0.020 0.990

The center of city/town 248（21.5%） 292（21.3%）

Combination zone between

urban and rural areas
99（8.6%） 119（8.7%）

Village 807（69.9%） 961（70.0%）

Marital status 1.913 0.167

Married and live with spouse 887（76.9%） 1022（74.5%）

Married but don’t living with

spouse, divorced, widowed

or never married

267（23.1%） 350（25.5%）

Education 2.217 0.330

Illiterate 269（23.3%） 355（25.9%）

Primary and secondary

school
741（64.2%） 851（62.0%）

High school and above 144（12.5%） 166（12.1%）

Health insurance 0.610 0.435

Yes 1139（98.7%） 1346（98.3%）

No 15（1.3%） 23（1.7%）

Pension 0.012 0.912

Yes 1027（89.0%） 1212（88.9%）

No 127（11.0%） 152（11.1%）

Personal income 0.800 0.371

Yes 881（76.3%） 1068（77.8%）

No 273（23.7%） 304（22.2%）
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies 

Item 
No Recommendation

Page
No

(a) Indicate the study’s design with a commonly used term in the title or 
the abstract

2Title and abstract 1

(b) Provide in the abstract an informative and balanced summary of what 
was done and what was found

2

Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being 

reported
4

Objectives 3 State specific objectives, including any prespecified hypotheses 5

Methods
Study design 4 Present key elements of study design early in the paper 6
Setting 5 Describe the setting, locations, and relevant dates, including periods of 

recruitment, exposure, follow-up, and data collection
6

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection 
of participants

7

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, 
and effect modifiers. Give diagnostic criteria, if applicable

7-8

Data sources/ 
measurement

8*  For each variable of interest, give sources of data and details of methods 
of assessment (measurement). Describe comparability of assessment 
methods if there is more than one group

7

Bias 9 Describe any efforts to address potential sources of bias 23
Study size 10 Explain how the study size was arrived at 6
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If 

applicable, describe which groupings were chosen and why
7-8

(a) Describe all statistical methods, including those used to control for 
confounding

8-9

(b) Describe any methods used to examine subgroups and interactions 7
(c) Explain how missing data were addressed 7
(d) If applicable, describe analytical methods taking account of sampling 
strategy

NA

Statistical methods 12

(e) Describe any sensitivity analyses NA

Results
(a) Report numbers of individuals at each stage of study—eg numbers 
potentially eligible, examined for eligibility, confirmed eligible, included 
in the study, completing follow-up, and analysed

7

(b) Give reasons for non-participation at each stage 7

Participants 13*

(c) Consider use of a flow diagram NA
(a) Give characteristics of study participants (eg demographic, clinical, 
social) and information on exposures and potential confounders

8-9Descriptive data 14*

(b) Indicate number of participants with missing data for each variable of 
interest

NA

Outcome data 15* Report numbers of outcome events or summary measures 9-19
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted 

estimates and their precision (eg, 95% confidence interval). Make clear 
which confounders were adjusted for and why they were included

18
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2

(b) Report category boundaries when continuous variables were 
categorized

8

(c) If relevant, consider translating estimates of relative risk into absolute 
risk for a meaningful time period

NA

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, 
and sensitivity analyses

NA

Discussion
Key results 18 Summarise key results with reference to study objectives 19
Limitations 19 Discuss limitations of the study, taking into account sources of potential 

bias or imprecision. Discuss both direction and magnitude of any potential 
bias

22-
23

Interpretation 20 Give a cautious overall interpretation of results considering objectives, 
limitations, multiplicity of analyses, results from similar studies, and other 
relevant evidence

21-
23

Generalisability 21 Discuss the generalisability (external validity) of the study results 23-
24

Other information
Funding 22 Give the source of funding and the role of the funders for the present study 

and, if applicable, for the original study on which the present article is 
based

25

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 
published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 
available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 
available at www.strobe-statement.org.
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Abstract

Objectives: This study reports the life satisfaction of middle-aged and elderly stroke 

patients in China, and explores its association with patients’ socio-demographic 

characteristics, health status, lifestyles and family relationship. 

Design: Cross-sectional survey. 

Setting and participants: The samples of this study were selected from the data of 

China Health and Retirement Longitudinal Study (CHARLS) in 2018, which covered 

28 provinces, 150 countries/ districts and 450 village/urban communities. 1154 stroke 

patients aged 45 and over were included in this study as qualified samples.

Outcome measures: Descriptive analysis was used to report socio-demographic 

characteristics, health status, lifestyles, family relationship and life satisfaction of 

middle-aged and elderly stroke patients. Chi square analysis and binary logistic 

regression were used to analyze the factors influencing the life satisfaction of the 

stroke patients.

Results: Overall, 83.1% of stroke patients were satisfied with their lives, although 

only 8.7% rated their own health as being good. Stroke patients who were male, 

elderly, married, living with their spouses and having a pension were more likely to 

report satisfaction with life (P<0.05). Self-rated health, health satisfaction, chronic 

lung disease, fall, pain, ability to work and family relationships were also significantly 

associated with life satisfaction (P<0.05). Patients who drank alcohol (86.8% vs. 

81.7%, P=0.041), had physical activity (84.4% vs. 75.6%, P=0.004), and had social 

activity (85.3% vs. 80.8%, P=0.041) were more satisfied with their lives than those 
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who did not. Multivariable analysis confirmed that age, health satisfaction, physical 

pain, working ability, relationships with spouse and with children had significant 

effects on life satisfaction of stroke patients (P<0.05).

Conclusions: Our study indicates the importance of improving the overall health of 

stroke patients and mediating factors like pain management, and work ability, spouse 

and children relationship in improving the life satisfaction of patients in the post-

stroke rehabilitation.

Keywords: Stroke, Life satisfaction, Associated factors, China

Strengths and limitations of this study

 This study is based on China Health and Retirement Longitudinal Study 

(CHARLS, 2018), which aims to establish a high-quality micro-database 

representing middle-aged and elderly residents in mainland China.

 This study will enrich the literature on the factors associated with life satisfaction, 

including socio-demographic characteristics, health status, lifestyles and family 

relations. 

 Use of only a single item to assess life satisfaction may lead to bias in the 

analysis. 

 Around 200 patients (16% of all stroke patients) were excluded for analysis due 

to the lack of life satisfaction data, which may deviate our results to some extent.
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Introduction

Stroke is characterized by high morbidity, high recurrence rate, high disability rate 

and high mortality rate as the second largest cause of death in the world.1 2 Although 

morbidity and mortality rates of stroke patients have been declining in many 

developed countries over the past two decades, they have continued to rise in low - 

and middle-income countries, including China.3 Compared with developed countries, 

middle and low income countries tend to have poorer stroke awareness, lower control 

rate of some stroke risk factors (such as malnutrition, diabetes, hypertension and 

obesity) .4 In the recent years, due to the development of the national economy, the 

change of people's lifestyle, the imbalance of nutritional intake and the aging of the 

population and other factors, the prevalence of stroke in China has been increasing 

year by year. It has become one of the major diseases leading to the death of the 

Chinese population.5 6

Stroke is an important cause of long-term disability, which has a rapid onset and 

serious consequences,7 leading to declined physical function and quality of life of 

patients. Studies have shown that complications, pain and disability are the most 

common clinical features of stroke patients.8 9 However, stroke patients are often 

older,10 11 complicated with various chronic diseases,12 and with a lack of physical and 

social activities.13 For instance, based on CHARLS(2011-2015), Yi Cai et al. found 

that more than half of the patients reported no social participation.14

Life satisfaction can be defined as the perception of a person's overall quality of life, 

reflecting an individual's overall subjective evaluation of life.15 16 A number of studies 
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have shown that after stroke, patients' life satisfaction will decrease to varying 

degrees.17 18 Many studies have explored the influence of social and demographic 

factors such as gender, age, education, marital status and occupational status on life 

satisfaction of stroke patients.7 19 20 Other studies found that the limitation of physical 

function after stroke,21-23 such as the impairment of physical condition, the changes of 

communication and visual ability,24 pain and fatigue,25 psychological factors,26 

depression 18 and patients' perceived knowledge of stroke 27 reduced the life 

satisfaction of stroke patients. 

Life satisfaction may also be associated with the patient's lifestyle, as lifestyle 

behavior, including drinking, smoking, coffee intake, dietary habits, physical 

exercise28 and social activity,29 could to some extent lead to changes in quality of 

life.30 31 However, the current research regarding the association between the lifestyle 

behavior and life satisfaction of patients after stroke is quite limited, although 

previous studies found that the social activities of post-stroke patients had a 

significant impact on their life satisfaction.32 33 

To date, research on life satisfaction of stroke patients and their associated factors are 

mainly focused on the aspects of social demographic characteristics, disease situation 

or psychological changes, less on lifestyles and social activity. While previous studies 

have identified the impact of socioeconomic conditions like gender, age, education 

and income on the post-stroke lifestyle,34-36 it is important to explore the associations 

between the lifestyle behavior and life satisfaction of stroke patients to provide the 

evidence base of improving life satisfaction through lifestyle interventions. This study 

Page 6 of 93

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 23, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-059663 on 3 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

6

will report the life satisfaction of middle-aged and elderly stroke patients in China, 

and explore its association with patients’ socio-demographic characteristics, health 

status, lifestyles and family relationship. The research finding will be informative for 

the improvement of the post-stroke rehabilitation care.

Methods

Data Sources

This study is based on the 2018 survey data of the China Health and Retirement 

Longitudinal Study (CHARLS).37 The CHARLS is a large-scale interdisciplinary and 

nationally representative survey project, hosted by the National Development 

Research Institute of Peking University and jointly executed by the Chinese Social 

Science Research Center of Peking University and the Youth League Committee of 

Peking University.38 The survey aims to establish a high-quality micro-database 

representing middle-aged and elderly residents in mainland China, which can provide 

a wide range of information from socioeconomic status to health status, to serve the 

needs of scientific and policy research on the elderly(Supplemental file 1).39 The 

national baseline data of CHARLS was conducted in 2011-2012, covering 28 

provinces, 150 countries/ districts and 450 village/urban communities, involving 

17,708 people in 10,257 households, with wave 2 in 2013, wave 3 in 2015, and wave 

4 in 2018.39 The survey in 2018 mainly covers: (0) cover-screening questions ((to 

screen age-eligible members for a refresher sample and identify whether the main 
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respondent divorces, remarries or dies so as to generate new questionnaire survey); 

(b) demographics; (c) family interactions; (d) health; (e) health insurance and health 

care utilization; (f) work, retirement and pension; (g & h) Income, expenditures and 

assets; (l) housing characteristics and the community and policy modules.39 The 

CHARLS survey is mainly conducted in the form of interview. In case of the 

respondent's physical or cognitive impairment or inability to complete the 

investigation for other reasons, a proxy interview will be conducted.39 Most of the 

proxies are close family members of the respondents, such as spouses or children. In 

waves 4, the overall proxy rate was 8.1%.39

Study samples

The selection of study samples is based on the questions in the questionnaire: The 

question “Have you been diagnosed with stroke by a doctor?”, which is mainly aimed 

at the new respondents, or those who did not have a stroke diagnosed by the doctor in 

the last wave of interview, and the respondents who answered “1 (yes)” to this 

question were included in our study. We also included the respondents who had been 

diagnosed with stroke in the previous waves of survey which were already recorded in 

the Wave 4 database. In total, we include 1372 patients diagnosed with stroke out of 

19816 subjects in the 2018 round of investigation. After excluding the study 

participants who lacked the key variable of life satisfaction, 1154 valid samples were 

finally included in this study.
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Patient Characteristics

According to the research objectives, this paper selects the data from five sections of 

the questionnaire, including (b) demographics, (c) family interactions, (d)health, (e) 

health insurance and health care utilization, (f) work, retirement and pension, and in 

total 26 variables are selected, such as gender, age, self-rated health, hypertension and 

smoking. These selected variables were further sorted into four aspects: socio-

demographic characteristics, health status, lifestyles (including social activity) and 

family relationship. In order to facilitate statistical analysis and interpretation, we 

recode some of the variables in the original questionnaire as necessary (Supplemental 

file 2).

Life Satisfaction

Life satisfaction was assessed by a question from the questionnaire: How satisfied are 

you with your life-as-a-whole? The answer to this question consists of five options: 1 

(Completely satisfied); 2 (Very satisfied); 3 (Somewhat satisfied); 4 (Not very 

satisfied); 5(Not at all satisfied). Consistent with the previous study,40 we combined 

the response categories of 1, 2 and 3 as “Satisfied”, while those of 4 and 5 as “Not 

Satisfied”. This classification was consistent with the Chinese semantic as the first 

three categories represent more positive response of life satisfaction, while the last 

two represent more negative response. As a one-dimensional assessment of the 

individual quality of life, life satisfaction is widely used in large-scale national 

surveys in China.40 41
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Statistical Analysis

We used SPSS 22.0 (SPSS, Inc., Chicago, USA) for data analysis. Descriptive 

statistics were conducted to understand the socio-demographic characteristics, health 

status, lifestyles and social activity, family relationships and the current situation of 

life satisfaction of stroke patients in China. Then, Chi-square test was used for 

univariate analysis. In order to further explore the specific factors influencing the life 

satisfaction of stroke patients, binary logistic regression was used for multivariable 

analysis. In this case, we did not look at relative contributions of different factors to 

the life satisfaction but examining a number of exposures individually to describe the 

potential relationships. The significant variables with P < 0.2 resulting from the 

univariate analysis were included in logistic regression. We made sure to cover 

important variables such as gender,7 age,42 marital status,20 43 educational level,7 

working ability,19 pain21 and social activities32 in the multivariable analysis. The 

results of regression analysis showed the adjusted OR values with 95% confidence 

interval (CI).

Patient and Public Involvement

We used the data from CHARLS 2018, which is a nationally representative 

longitudinal survey. Therefore, there was no direct participation of patients or the 

public in the design, implementation, reporting or dissemination of our research.
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Results

Socio-demographic Characteristics and life satisfaction of stroke patients

Table 1 shows the descriptive results of socio-demographic characteristics and the 

univariate analysis results of their relationship with life satisfaction. Of 1154 

participants, 959 (83.1%) were satisfied with their lives, while 195 (16.9%) were not 

satisfied. Most (76.6%) of the participants were aged 60 or above, and 52.8% were 

males; 76.9% were married and lived with their spouse. They mainly resided in 

villages, accounting for 69.9% of the selected sample. Sixty-four-point two percent 

attended primary and secondary school, and 23.3% were illiterate. The vast majority 

of patients participated in health insurance or pension insurance (98.7%, 89%), and 

76.3% had a personal income.

The univariate analysis showed that gender, age, marital status and participation in 

pension insurance had significant effects on the life satisfaction of stroke patients 

(Table 1). Specifically, male had higher life satisfaction than female (86.9% vs. 

78.9%, P＜0.001), and the elderly were more likely to be satisfied with life (84.5% 

vs. 78.5%, P=0.022). Stroke patients who were married and lived with their spouses 

had higher life satisfaction than those who did not (84.9% vs. 77.2%, P = 0.003); 

patients with pension insurance had higher life satisfaction (84% vs. 75.6%, P = 

0.017).
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Table 1 Socio-demographic characteristics and life satisfaction of stroke patients 
in China

Life satisfaction Univariate analysis
Variable Total

Satisfied Not satisfied 𝜒2 𝑃

Total 1154 959（83.1%） 195（16.9%）

Gender 12.993 ＜0.001

Male 609（52.8%） 529（86.9%） 80（13.1%）

Female 545（47.2%） 430（78.9%） 115（21.1%）

Age 5.274 ＜0.05

＜60 270（23.4%） 212（78.5%） 58（21.5%）

≥60 884（76.6%） 747（84.5%） 137（15.5%）

Address 2.941 0.230

The center of city/town 248（21.5%） 215（86.7%） 33（13.3%）

Combination zone between 

urban and rural areas
99（8.6%） 80（82.8%） 17（17.2%）

Village 807（69.9%） 662（82.0%） 145（18.0%）

Marital status 8.754 ＜0.05

Married and live with spouse 887（76.9%） 753（84.9%） 134（15.1%）

Married but don’t living with 

spouse, divorced, widowed 

or never married

267（23.1%） 206（77.2%） 61（22.8%）

Education 3.987 0.136

Illiterate 269（23.3%） 220（81.8%） 49（18.2%）

Primary and secondary

school
741（64.2%） 611（82.5%） 130（17.5%）

High school and above 144（12.5%） 128（88.9%） 16（11.1%）

Health insurance 0.448 0.503

Yes 1139（98.7%） 948（83.2%） 191（16.8%）

No 15（1.3%） 11（73.3%） 4（26.7%）

Pension 5.734 ＜0.05

Yes 1027（89.0%） 863（84.0%） 164（16.0%）

No 127（11.0%） 96（75.6%） 31（24.4%）

Personal income 2.116 0.146

Yes 881（76.3%） 740（84.0%） 141（16.0%）

No 273（23.7%） 219（80.2%） 54（19.8%）

Health status and life satisfaction of stroke patients

The basic information of health status and the univariate analysis results of its 
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relationship with life satisfaction are shown in Table 2. In terms of self-rated health, 

only 8.7% thought they were good, 36.1% thought fair, and more than half of patients 

thought poor. Only half (49.3%) of the patients were satisfied with their health. The 

majority (78.9%) of stroke patients had two or more other chronic diseases. Sixty-

nine-point seven percent, 25.2%, 38.1% and 17.1% of patients had hypertension, 

diabetes, heart disease and chronic lung disease respectively. Sixty-nine-point nine 

percent of the patients were receiving stroke treatment, 30.7% of the patients had 

fallen in the past year, and 70.6% had physical pain symptoms. In terms of the ability 

to work, 36.6% of patients could work properly, while 31.5% could not work for a 

long time due to physical reasons, and 31.9% were unable to work.

The univariate analysis showed that self-rated health, health satisfaction, chronic lung 

disease, fall, pain and the ability to work were significantly related to life satisfaction 

of stroke patients (Table 2). Patients who rated themselves with good or fair health 

were more satisfied with life than those who rated themselves as poor (92% vs. 91.1% 

vs. 76.5%, P＜0.001). Patients who felt satisfied with their health status had higher 

life satisfaction (96.3% vs. 70.3%, P＜0.001). The presence of hypertension, heart 

disease and diabetes had no significant effect on life satisfaction（P>0.05）. 

However, stroke patients with chronic lung disease showed lower life satisfaction than 

those without chronic lung disease (76.1% vs. 84.5%, P=0.004). Falling and physical 

pain symptoms may reduce patients' life satisfaction (P=0.001; P＜0.001). As far as 

work ability is concerned, the stronger the ability to work, the higher the life 

satisfaction (89.4% vs. 83.5% vs. 75.5%, P＜0.001).
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Table 2 Health status and life satisfaction of stroke patients in China
Life satisfaction Univariate analysisVariable Total 

Satisfied Not satisfied 𝜒2 𝑃

Total 1154 959（83.1%） 195（16.9%）

Self-rated health 44.823 ＜0.001𝑎

Good 100（8.7%） 92（92.0%） 8（8.0%）

Fair 415（36.1%） 380（91.1%） 37（8.9%）

Poor 637（55.2%） 487（76.5%） 150（23.5%）

Health satisfaction 139.423 ＜0.001

Satisfied 569（49.3%） 548（96.3%） 21（3.7%）

Not satisfied 585（50.7%） 411（70.3%） 174（29.7%）

Comorbid conditions 1.885 0.390

0 61（5.3%） 52（85.2%） 9（14.8%）

1 182（15.8%） 157（86.3%） 25（13.7%）

≥2 911（78.9%） 750（82.3%） 161（17.7%）

Hypertension 0.038 0.845

1 804（69.7%） 667（83.0%） 137（17.0%）

0 350（30.3%） 292（83.4%） 58（16.6%）

Diabetes 2.005 0.157

1 291（25.2%） 234（80.4%） 57（19.6%）

0 863（74.8%） 725（84.0%） 138（16.0%）

Heart attack 0.184 0.668

1 440（38.1%） 363（82.5%） 77（17.5%）

0 714（61.9%） 596（83.5%） 118（16.5%）

Chronic lung diseases 8.195 ＜0.05

1 197（17.1%） 150（76.1%） 47（23.9%）
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0 957（82.9%） 809（84.5%） 148（15.5%）

Stroke treatment 0.055 0.815

Yes 807（69.9%） 672（83.3%） 135（16.7%）

No 347（30.1%） 287（82.7%） 60（17.3%）

Fall down 10.677 ＜0.05

Yes 354（30.7%） 275（77.7%） 79（22.3%）

No 800（69.3%） 684（85.5%） 116（14.5%）

Pain 27.278 ＜0.001

Yes 815（70.6%） 647（79.4%%） 168（20.6%）

No 339（29.4%） 312（92.0%） 27（8.0%）

Ability to work 26.811 ＜0.001

Unable to work 368（31.9%） 278（75.5%） 90（24.5%）

Unable to work for a long 

time 
363（31.5%） 303（83.5%） 60（16.5%）

works properly 423（36.7%） 378（89.4%） 45（10.6%）

: There is statistical significance between “Fair” and “Poor”，P＜0.001; there is statistical significance between 𝑎

“Good” and “Poor”，P＜0.001.

Lifestyles and life satisfaction of stroke patients

Table 3 shows the basic information of lifestyles and social activity and the univariate 

analysis results of its relationship with life satisfaction. A small proportion of patients 

(23.8%) had the habit of smoking, while the rest did not smoke or had quitted 

smoking. Those who drank alcohol accounted for 26.9%. Most (85.1%) had the habit 
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of physical activity, while only half (50.8%) had social activities.

The univariate analysis showed that the patients who drank alcohol (86.8% vs. 81.7%, 

P=0.041), had physical activity (84.4% vs. 75.6%, P=0.004), and had social activity 

(85.3% vs. 80.8%, P=0.041) might have a higher life satisfaction than those who did 

not. Smoking status variables had no significant effect on life satisfaction of stroke 

patients (P>0.05).

Table 3 Lifestyles and life satisfaction of stroke patients in China

Life satisfaction Univariate analysisVariable Total 
Satisfied Not satisfied 𝜒2 𝑃

Total 1154 959（83.1%） 195（16.9%）

Smoke 0.080 0.778

     Yes 275（23.8%） 227（82.5%） 48（17.5%）

No 879（76.2%） 732（83.3%） 147（16.7%）

Drink 4.183 ＜0.05

Yes 311（26.9%） 270（86.8%） 41（13.2%）

No 843（73.1%） 689（81.7%） 154（18.3%）

Physical activity 8.142 ＜0.05

Yes 982（85.1%） 829（84.4%） 153（15.6%）

     No 172（14.9%） 130（75.6%） 42（24.4%）

 Social activity 4.186 ＜0.05

Yes 586（50.8%） 500（85.3%） 86（14.7%）

No 568（49.2%） 459（80.8%） 109（19.2%）
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Family relationships and life satisfaction of stroke patients

The descriptive statistical results of family relationships are shown in Table 4. In 

terms of the relationship with their spouse, 74.7% of the patients were satisfied, 

10.9% were not satisfied, and 14.4% had no spouse. Most of the patients (65.8%) had 

three or fewer children, while the majority (92.7%) of patients were satisfied with the 

relationship with their children. 

Patients who were satisfied with their relationships with their spouses had the highest 

life satisfaction, followed by those who had no spouse, and patients who were not 

satisfied with this relationship (89.7% vs. 72.3% vs. 52.4%, P＜0.001). Patients who 

were satisfied with their relationships with children also showed the highest 

satisfaction with life, followed by those who had no child, and patients who were not 

satisfied with this relationship (85.9% vs. 54.5% vs. 46.6%, P＜0.001). No significant 

correlation was found between the number of children and life satisfaction (P>0.05).

Table 4 Family relationship and life satisfaction of stroke patients in China

Life satisfaction Univariate analysisVariable Total 
Satisfied Not satisfied 𝜒2 𝑃

Total 1154 959（83.1%） 195（16.9%）

Number of children 3.938 0.140

0 10（0.9%） 6（60.0%） 4（40.0%）

≤3 749（64.9%） 622（83.0%） 127（17.0%）

＞3 395（34.2%） 331（83.8%） 64（16.2%）

Relationships with 

spouses
125.028 ＜0.001
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Satisfied 862（74.7%） 773（89.7%） 89（10.3%）

Not satisfied 126（10.9%） 66（52.4%） 60（47.6%）

No spouse 166（14.4%） 120（72.3%） 46（27.7%）

Relationships with 

children
81.660 ＜0.001𝑏

Satisfied 1070（92.7%） 919（85.9%） 151（14.1%）

Not satisfied 73（6.3%） 34（46.6%） 39（53.4%）

No children 11（1.0%） 6（54.5%） 5（45.5%）

: There is statistical significance between “Satisfied” and “Not satisfied”，P＜0.001; there is statistical 𝑏

significance between “Satisfied” and “No children”，P＜0.05.

Results of multivariable analysis

We included the variables with P < 0.2 from the univariate analysis in the logistic 

regression analysis, which also covered those variables often discussed in the 

literature (Table 5).7 19-21 32 42 43 The regression analysis suggested that, age, health 

satisfaction, pain, ability to work, relationships with spouse and relationships with 

children were independent factors influencing life satisfaction of stroke patients 

(Table 5). Elderly stroke patients (≥60 years old) were more satisfied with life than 

middle-aged patients (< 60 years old) ,OR=2.098 (95%CI: 1.268-3.471). Stroke 

patients who reported being satisfied with their health were 7.986 times more likely to 

report being satisfied with their lives than those who reported being “not satisfied” 

with their health (95%CI: 4.569-13.959). Patients with pain symptoms were more 

likely to express dissatisfaction with life than those without pain symptoms 
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(OR=0.427, 95%CI:0.255-0.713). Compared with patients with “Unable to work”, 

patients with “Unable to work for a long time” had higher life satisfaction (OR=1.618, 

95%:1.025-2.556). Patients who were satisfied with the relationships with their 

spouses were 5.120 times more likely to be satisfied with their lives, than those who 

reported “not satisfied” with their spouses (95%CI: 3.126-8.384). Similarly, patients 

who were “satisfied” with their children had higher life satisfaction than those who 

were “not satisfied” with their children (OR=3. 900, 95%CI:2.108-7.217). 

Table 5 Multivariable analysis of life satisfaction of stroke patients in China

Variable B S.E. Wald P OR 95% CI

Socio-demographic characteristics

Gender -0.191 0.214 0.795 0.373 0.826 0.543 1.257

Age 0.741 0.257 8.314 ＜0.05 2.098 1.268 3.471

Marital status 0.032 0.347 0.008 0.928 1.032 0.523 2.037

Education1

Illiterate 0.052 0.386 0.018 0.892 1.054 0.494 2.246

Primary and secondary -0.194 0.330 0.346 0.556 0.824 0.432 1.572

Pension 0.393 0.286 1.889 0.169 1.482 0.846 2.597

Personal income -0.190 0.255 0.555 0.456 0.827 0.502 1.363

Health status

Self-rated health2

Good -0.603 0.493 1.495 0.221 0.547 0.208 1.438

Fair 0.244 0.250 0.953 0.329 1.276 0.782 2.081

Health satisfaction 2.078 0.285 53.169 ＜0.001 7.986 4.569 13.959

Diabetes -0.150 0.212 0.502 0.479 0.860 0.568 1.304

Chronic lung diseases -0.216 0.227 0.912 0.340 0.805 0.517 1.256

Fall down -0.182 0.199 0.838 0.360 0.834 0.565 1.230

Pain -0.852 0.262 10.581 ＜0.05 0.427 0.255 0.713

Ability to work3

Unable to work for a 

long time 
0.481 0.233 4.266 ＜0.05 1.618 1.025 2.556
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Works properly 0.192 0.266 0.521 0.470 1.212 0.719 2.044

Lifestyles

Drink 0.013 0.245 0.003 0.959 1.013 0.627 1.636

Physical activity 0.126 0.253 0.246 0.620 1.134 0.690 1.863

Social activity 0.264 0.200 1.747 0.186 1.303 0.880 1.928

Family relationship

Number of children4

0 0.683 2.255 0.092 0.762 1.980 0.024 164.381

≤3 -0.064 0.217 0.087 0.768 0.938 0.614 1.434

Relationships with 

spouses5

Satisfied 1.633 0.252 42.115 ＜0.001 5.120 3.126 8.384

No spouse 0.654 0.417 2.460 0.117 1.923 0.849 4.355

Relationships with 

children6

Satisfied 1.361 0.314 18.786 ＜0.001 3.900 2.108 7.217

No children -0.029 2.153 0.000 0.989 0.972 0.014 66.117
1 Comparison with “High school and above” ; 2 comparison with “Poor” ; 3 comparison with “Unable to work” ; 

4 comparison with “＞3” ; 5 comparison with “Not satisfied” ; 6 comparison with “Not satisfied” .

Discussion

Overall, 83.1% of stroke patients report satisfaction with their lives, although only 

8.7% rated their own health as being good, and nearly 80% of stroke patients had two 

or more other chronic diseases and only half had social activities. Our study shows 

that the socio-demographic characteristics, health status, lifestyles and social activity 

and family relationships of stroke patients had significant impacts on their life 

satisfaction.

Consistent with other studies,12 44 our study found that the vast majority of the stroke 
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patients had other chronic diseases, among which hypertension and heart disease 

accounted for a high proportion (69.7%, 38.1%). While pain is one of the most 

common sequelae of stroke,22 45 about 71% of the patients in this study had pain 

symptoms. We also found that stroke patients had poor self-reported health status, low 

health satisfaction, and decreased ability to work, which was consistent with other 

related studies.21 23 Our study found that the proportion of stroke patients who smoked 

and drank were 23.8% and 26.9% respectively, lower than that of the middle-aged and 

elderly Chinese population(using 2015 CHARLS samples, 45.7%, 46.2%).46 This may 

be because after diagnosis of stroke, patients will follow the doctor's advice or quit 

smoking and drinking to seek a better health condition. Consistent with other 

studies,19 47 we also found limited physical and social activities in middle-aged and 

older stroke patients, probably due to a series of physical, psychological and cognitive 

impairments after a stroke. In our study, the majority of stroke patients were satisfied 

with their relationships with their spouses and children, which may be due to the fact 

that the patients were well taken care of in the family, thanks to the Confucian and 

filial piety culture in China. 

Our univariate analysis showed that male had higher life satisfaction than female, 

consistent with other studies in China,48 but inconsistent with studies from other 

countries.7 49 Consistent with other studies,49 50 our study also found that older adults 

had significantly higher levels of life satisfaction among stroke patients than middle-

aged people. The "happiness paradox" theory may partly explain, which holds that 
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older people tend to maintain high levels of subjective well-being in the face of 

different challenges.51 Consistent with other studies,7 52 our univariate analysis found 

that married patients reported higher life satisfaction than unmarried, divorced or 

widowed patients. Patients with pension insurance had better life satisfaction thanks 

to a greater sense of security offered by the pension.53 

Consistent with previous studies,54 55 our study found that self-reported or self-rated 

health status and health satisfaction were positively associated with life satisfaction in 

stroke patients. However, in the multivariable analysis, only health satisfaction 

showed a significant association. Similarly, chronic lung disease and fall were 

negatively correlated with patients' life satisfaction in univariate analysis, but this 

association became insignificant in multivariable analysis. Consistent with previous 

findings,21 56 we found that pain has a negative effect on life satisfaction in stroke 

patients. In our research, work ability is a significant factor influencing the life 

satisfaction of stroke patients. This result confirmed previous findings that returning 

to work after stroke is an important factor in achieving high levels of life satisfaction 

among stroke survivors.19 57 

Our study may resonate previous studies that moderate drinkers are more likely to 

have improved mental health and more opportunities to engage in social activities and 

are more satisfied with their life than abstainers and non-drinkers.58 59 Consistent with 

other studies,55 60 both physical activity and social activity have positive effects on life 
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satisfaction. While many studies suggest that socioeconomic conditions like gender, 

age, education and income could have an influence on the lifestyle of post-stroke 

patients,34-36 it is important to explore how these conditions could affect the life 

satisfaction through the lifestyle behavior and other potential variables in the future 

study. Our study also suggests that improving the lifestyle behavior and social 

activities of stoke patients is important to improve their life satisfaction (although 

their relationships do not appear to be statistically significant in the regression 

analysis). These may be more proximal factors which can be more easily intervened 

upon, compared with socio-demographic conditions such as education and income 

that are more commonly discussed.7 19 20 32

Similar to the previous studies,61 we find satisfaction about family relationship is 

positively correlated with life satisfaction. Harmonious marital relationships can often 

promote individual's mental health, bring social and economic benefits, and directly 

affect individual's quality of life.62 This pattern is similar to that of stroke patients’ 

relationships with children and life satisfaction. This is consistent with previous 

studies on the relationship between offspring support and life satisfaction,63 as older 

parents with a serious chronic illness like stroke will have a greater need for offspring 

support, to relieve financial and psychological stress. In China, traditional concepts 

such as “more Children, more Blessings” and “raising children for the aged” are 

deeply rooted. However, in our study, there was no significant correlation between the 

number of children and the life satisfaction of stroke patients, which was inconsistent 
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with previous studies.64 This indicates quality of the support from their children is 

more important than the quantity itself.

There are some limitations to our study. Firstly, we used only a single item to assess 

life satisfaction. This may lead to bias in the analysis, while using multiple item 

measures and covering multiple dimensions65 to assess life satisfaction may have 

more accurate predictive power. Secondly, many variables are set as dichotomous 

variables, which may cause more detailed results to be ignored. While we classified 

life satisfaction into “satisfied” and “not satisfied”, this represents the generally 

positive and negative dimensions of life satisfaction and similar kind of 

reclassification is common in the management and research practices in China.40 41 

Finally, around 200 patients (16% of all stroke patients) were excluded from analysis 

due to the lack of data on life satisfaction, which may cause the deviation of our 

results. In order to estimate any potential bias arising from this, we conducted a 

sensitivity analysis. We compared the socio-demographic characteristics between the 

218 stroke patients missing from the study (Group 1) and 1154 stroke patients 

included into this study (Group 2). Compared with Group 2, Group 1 accounted for a 

higher proportion of women (54.6% vs. 47.2%), the elderly (88.1% vs. 76.6%), those 

who were married but not living with spouse, divorced, widowed or never married 

(38.1% vs. 23.1%), illiterate (39.4% vs. 23.3%) and had higher personal income 

(85.8% vs. 76.3%) (P < 0.05, supplementary table S1). These differences may lead to 

the bias of the estimated life satisfaction of stroke patients. Although the effect size of 
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its impact is uncertain, the influence of these factors on life satisfaction has been well 

documented.7 20 35 42 In addition, the sex ratio of 1154 stroke patients ( 52.8% vs. 

47.2%) were consistent with those of stroke patients in China (55% vs. 45%).66 This 

may indicate the reduced bias due to exclusion of the stroke patients with missing 

data, in addition to the relatively larger sample size include into this study. Despite 

these limitations, our study provides a general picture of the life satisfaction of the 

stroke patients, and their potential co-relationships with socio-demographic 

characteristics, health status, lifestyles and family relationships. 

In conclusion, although we found a generally high satisfaction about life among the 

middle-aged and elderly stroke patients, this is not consistent with their poorly 

perceived health status, poor health conditions and lower level of physical and social 

activities. While our study suggests the increased attention should be paid to improve 

the overall health of the post-stroke patients, it specially indicates the importance of 

mediating factors like health satisfaction, pain management, work ability, and spouse 

and children relationship in improving and maintaining the life satisfaction of patients 

in the post-stroke rehabilitation.
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Table S1. A sensitivity analysis of the demographic and sociological characteristics
between the group of missing 218 stroke patients and the 1154 stroke patients
included into this study

Variable
Stroke patients Chi-square test

1154 218 �� �

Gender 3.977 0.046

Male 609（52.8%） 99（45.4%）

Female 545（47.2%） 119（54.6%）

Age 14.258 ＜0.001

＜60 270（23.4%） 26（11.9%）

≥60 884（76.6%） 192（88.1%）

Address 1.906 0.386

The center of city/town 248（21.5%） 44（20.2%）

Combination zone between

urban and rural areas
99（8.6%） 25（11.5%）

Village 807（69.9%） 149（68.3%）

Marital status 21.528 ＜0.001

Married and live with spouse 887（76.9%） 135（61.9%）

Married but don’t living with

spouse, divorced, widowed

or never married

267（23.1%） 83（38.1%）

Education 24.913 ＜0.001

Illiterate 269（23.3%） 86（39.4%）

Primary and secondary

school
741（64.2%） 110（50.5%）

High school and above 144（12.5%） 22（10.1%）

Health insurance 6.370 0.012

Yes 1139（98.7%） 208（96.3%）

No 15（1.3%） 8（3.7%）

Pension 3.313 0.069

Yes 1027（89.0%） 182（84.7%）

No 127（11.0%） 33（15.3%）

Personal income 9.467 0.002

Yes 881（76.3%） 187（85.8%）

No 273（23.7%） 31（14.2%）
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How to Cite the CHARLS Data

当你使用 CHARLS数据开展研究时，在介绍数据的部分，请引用对 CHARLS数据进行
介绍的权威论文，这样可以佐证数据的权威性。
When you write a paper using the CHARLS data, in data description part, making
proper citations of authoritative papers can enhance the credibility of your research.

1. 介绍基线抽样方法时，请引用：
When describing sampling method, you may cite:

• Zhao, Yaohui, John Strauss, Gonghuan Yang, JohnGiles, Peifeng (Perry)Hu,
YisongHu, Xiaoyan Lei, Man Liu, Albert Park, James P. Smith, YafengWang.
(2013). China Health and Retirement Longitudinal Study: 2011-2012 Na-
tional Baseline User’s Guide, National School of Development, Peking Univer-
sity.

• Zhao, Yaohui, John Strauss, Xinxin Chen, Yafeng Wang, Jinquan Gong, Qin-
qin Meng, Gewei Wang, Huali Wang. (2020). China Health and Retire-
ment Longitudinal Study Wave 4 User’s Guide, National School of Develop-
ment, Peking University.

• Zhao, Yaohui, Yisong Hu, James P Smith, John Strauss, Gonghuan Yang.
(2014). Cohort Profile: TheChinaHealth andRetirement Longitudinal Study
(CHARLS), International Journal of Epidemiology, 43 (1): 61–68.

2. 介绍体检数据时，请引用：
When describing anthropometric measures, please cite:

• Zhao, Yaohui, Yisong Hu, James P Smith, John Strauss, Gonghuan Yang.
(2014). Cohort Profile: TheChinaHealth andRetirement Longitudinal Study
(CHARLS), International Journal of Epidemiology, 43 (1): 61–68.

3. 介绍血样数据时，请引用：
When describing blood biomarker data, please cite:

• Chen, Xinxin, Eileen Crimmins, Perry Hu, Jung Ki Kim, Qinqin Meng, John
Strauss, YafengWang, Yuan Zhang, Yaohui Zhao, 2019, Venous Blood-based
Biomarkers in the China Health and Retirement Longitudinal Study: Ratio-
nale, Design, and Results of the 2015 Wave, American Journal of Epidemiology,
188(11): 1871–1877

4. 介绍跨期数据时，请引用：
When describing panel data, please cite:

• Zhao, Yaohui, John Strauss, Xinxin Chen, Yafeng Wang, Jinquan Gong, Qin-
qin Meng, Gewei Wang, Huali Wang. (2020). China Health and Retire-
ment Longitudinal Study Wave 4 User’s Guide, National School of Develop-
ment, Peking University.
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Preface
This document describes the overall process, including the design, implementation,
and data release, of the China Health and Retirement Longitudinal Study (CHARLS)
national survey of wave four in 2018. This manual aims to enhance the user’s under-
standing and application of the survey data.

CHARLS is a longitudinal survey that aims to be representative of the residents inmain-
land China aged 45 and older, with no upper age limit. It attempts to set up a high-
quality public micro-database, which can provide a wide range of information from
socioeconomic status to health conditions, to serve the needs of scientific research on
the elderly.

To ensure the adoption of best practices and international comparability or results,
CHARLS is harmonized with leading international research studies in the Health and
Retirement Study (HRS) model. The national baseline survey was conducted in 2011-
12, with wave 2 in 2013, wave 3 in 2015, and wave 4 in 2018. In order to ensure sample
representativeness, the CHARLS baseline survey covered 150 countries/districts, 450
villages/urban communities, across the country, involving 17,708 individuals in 10,257
households, reflecting the mid-aged and older Chinese population collectively.

All data collected in CHARLS aremaintained at the Institute of Social Science Survey of
Peking University, Beijing, China. The first three waves of CHARLS data plus the Life
History wave have all been released publicly, on the CHARLS website (http://www.
charls.pku.edu.cn/en). By the end of 2019, more than 37,000 users have registered
and downloaded the data, including about 10% from outside of China. Publications
based on CHARLS have grown rapidly. Using online search, we found about 2,000
articles, of which 749 are English journal articles, 49 are international university theses,
31 are English language book chapters, and 56 are English working papers or reports.
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1 General Introduction to CHARLS

1.1 Background and Significance

China has the largest aging population in the world, and also one of the highest aging
rates in the world today. It is projected that the proportion of those aged 65 or over will
increase from 7% of the population in 2010 to 26% in 2050. The old-age support ratio
(defined as the number of prime-age adults aged 15 to 64 divided by the number of
adults aged 65 or above) will drop from about 9.9:1 in 2010 to 2.3:1 in 2050 (United Na-
tions, 2019).

Related to the aging process, China has been undergoing a rapid health transition in
which the nature of health problems changes from infectious diseases, which affect
mainly the young, to chronic diseases affecting the elderly (Yang et al., 2013). More-
over, China is undergoing the aging process at much lower income levels than was the
experience in industrial countries. Compared to most other countries with Health and
Retirement Studies, China is much more rural, with lower levels of schooling among
the elderly, lower levels of public services available, and enhanced importance of the
family for social security. How to deal with problems of support for the well-being of
the elderly is one of the most significant challenges to the fast booming Chinese society
in the decades to come.

In response to this challenge, the Chinese government has taken robust actions to solve
the problem. In recent decades, a series of social safety nets have been put into place.
Such policies include the Minimum Living Standard Guarantee System, the New Co-
operative Medical Insurance System, the Urban and Rural Resident Medical Insurance
System, the NewRural Social Pension Program, the Urban Resident Social Pension Pro-
gram, etc. Although some of these policies are not specifically designed for the elderly,
the aged population is undoubtedly one of themost important beneficiary groups. Sim-
ilar to many other policies, they are initiated by the central government, but the local
governments maintain certain autonomy in the process of implementation. The local
governments may decide on the schedule for pilot tests and promotion, and they may
have different implementation plans. CHARLS is measuring the existence of these so-
cial safety nets at both the household and community levels and will allow analysis
that hopefully will provide a more scientific basis for the government to further revise
and amend the existing policies.

Prior to the CHARLS’s baseline survey of 2011-12, scientific studies of China’s aging-
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related issues were at an early stage, the greatest obstacle being a lack of sufficient mi-
cro, longitudinal data. The existing data tended to be small scale in parts of China,
not collecting the breadth of data necessary for good social scientific analysis of the
health of the older population. For instance, there exist some health data sets that cen-
tered on health measures, with indicators of socioeconomic status largely neglected; on
the other hand, data sets collected by social science scholars tend to be insufficient in
health-relatedmeasures. Since the welfare of the elderly is closely associated with their
health and socioeconomic status, and also because health and socioeconomic levels are
themselves interrelated, micro-data that is of extensive coverage and high accuracy is
highly needed for research on Chinese aging problems. CHARLS is an attempt to fill
this gap.

CHARLS is the first nationally representative survey of the older population that en-
ables the study of the health of the older population in China patterned after USHealth
and Retirement Study (HRS) and related aging surveys around the world (e.g., the
English Longitudinal Survey of Aging, ELSA, and the Survey of Health, Aging and
Retirement in Europe, SHARE, Japanese Study of Aging and Retirement (JSTAR), the
Longitudinal Aging Survey of India (LASI), the Indonesia Family Life Survey (IFLS)
and the Korean Longitudinal Survey of Aging (KLoSA), etc.).

1.2 Ethical Approval
Ethical approval for all the CHARLS waves was granted from the Institutional Review
Board at Peking University. The IRB approval number for the main household sur-
vey, including anthropometrics, is IRB00001052-11015; the IRB approval number for
biomarker collection, was IRB00001052-11014.

During the fieldwork, each respondent who agreed to participate in the survey was
asked to sign two copies of the informed consent, and one copywas kept in theCHARLS
office, which was also scanned and saved in PDF format. Four separate consents were
obtained: one for the main fieldwork, one for the non-blood biomarkers and one for the
taking of the blood samples, and another for storage of blood for future analyses.

1.3 Organization of this Document
Section 2 of this manual documents the sample design, focusing on the baseline sam-
pling procedures, the refresher samples, and proxy interviews. In section 3, we intro-
duce the contents of the survey, including a brief description of the survey content, and
especially CHARLS HCAP added in wave 4. Section 4 describes how the fieldwork
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was organized and how we tracked the respondents. Section 5 discusses occupation
and sector coding, section 6 describes how sampling weights were constructed, and
section 7 provides some basic information of the dataset.

The Appendices describe the details of the survey content bymodules andHCAP tests,
and provide a detailed discussion of the survey process, from questionnaire design,
pretests, interviewer training, field procedures, and post-field activities to prepare for
public data release.
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2 Sampling
The CHARLS national baseline survey was conducted in 28 provinces, 150 countries /
districts, 450 villages/urban communities across the country in 2011-2012, with wave 2
in 2013, wave 3 in 2015, and wave 4 in 2018. The CHARLS sample is representative of
people aged 45 and over, living in households; institutionalized elderly are not sampled,
but wave 1 respondents who later move to an institution are followed.

2.1 Baseline Sampling

The CHARLS’s baseline survey includes one person per household aged 45 years of age
or older and their spouse, totaling 17,708 individuals, living in 10,257 households in 450
villages/urban communities (Zhao et al., 2013, 2014a). A stratified (by per capita GDP
of urban districts and rural counties) multi-stage (county/district-village/community-
household) PPS random sampling strategy was adopted.

At the first stage, all county-level units were sorted (stratified) by region, within the
region by urban district or rural county, and by GDP per capita (Tibet was the only
province not included). The region was a categorical variable based on the NBS divi-
sion of provinces. After this sorting (stratification), 150 counties or urban districts were
chosen with probability proportional to population size (Zhao et al., 2013). For each
county-level unit, 3 PSUs (villages and urban neighborhoods) are randomly chosen
with probability proportional to population (Zhao et al., 2013). Hence CHARLS is na-
tionally representative and representative of both rural and urban areas within China.
Counties and districts in 28 provinces are included in the CHARLS sample.

In light of the outdated household listings at the village/community level due to pop-
ulation migration, CHARLS designed a mapping/listing software (Charls-GIS) that
makes use of Google-earth map images to list all dwelling units in all residential build-
ings to create sampling frames.

In each sampled household, a short screening form was used to identify whether the
household had a member meeting the age eligibility requirements. If a household had
persons older than 45 and meeting the residence criterion, one of them was randomly
selected. If the chosen personwas 45 or older, then he/she became themain respondent,
and his or her spouse was interviewed.

After applying sampling weights created using the sampling procedure, the CHARLS
baseline sample demographics mimics very closely that of the population census in
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2010 (Zhao et al., 2014a).

2.2 Refreshment Samples
CHARLS is a study of people aged 45 and over. As the study progresses, the sam-
ple respondents get older, leaving the youngest ages unrepresented unless new sample
members are recruited to fill the gap. Those aged 45-46 at any given wave will be 47-48
by the next wave. Therefore a refreshment sample of 45-46-year-olds will be needed if
the sample is to fully represent those aged 45+.

CHARLS reserved the refreshment samples in the baseline survey. If a household had
persons older than 40, we randomly selected one of them. If the chosen person is 45 or
older, then he/she becomes a main respondent and also interviewed his or her spouse.
If the chosen person is between ages 40 and 44 he/she is reserved as a refresher sample
for future rounds of survey. In wave 2, respondents who were aged 43-44 in wave 1
(plus their spouses) were added from the refresher sample, the same for waves 3 and
4 in 2015 and 2018, out of those aged 41-42 and 40 in wave 1.

Counting refresher samples and age-eligible respondents who failed to be found in the
baseline but successfully contacted in the follow-upwaves, the total number of individ-
uals (main respondents plus spouses) has increased from 17,708 in wave 1 to 19,817 in
wave 4 (Table 1).

Table 1 describes the age/sex composition of the CHARLS baseline sample. We have
data on 17,708 individuals, of which 52.1% are female. While most of the respondents
are the younger old, 40% are aged 60 years and older.

2.3 Proxies
A proxy interview was pursued under some special circumstances when the respon-
dent could not complete the survey, for example, when the respondent was physically
or cognitively impaired, in a hospital, or couldn’t be tracked by the field teams during
the fieldwork period. Some of those who refused to take part in person but someone
else could do the interview on their behalf could also have a proxy interview. Before
the proxy interview, the interviewerwas asked to identify a proxy informant who knew
the respondent well and could provide enough information about him. In most cases,
a close family member, such as a spouse or child, assumed this role.

In order to limit the use of proxies during interviews, the interviewer was required
to call a designated central office staff in the Beijing project office to apply for a proxy
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code. The office staff checked by asking some specific reasons for the proxy request. If
the request was approved, the interviewer received a proxy code and proceeded to the
“complete substitution” mode. Then The CAPI system automatically switched to the
substitution mode before entering the first module. Compared with the normal mode,
the proxy respondent was asked only a subset of questions. In waves 4, the overall
proxy rate was 8.1%.
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3 Survey Content

3.1 Survey Content - Overview

The core survey consists of the following sections: (0) cover-screen, (b) demographics,
(c) family structure/transfer, (d) health, (e) health insurance and health care utiliza-
tion, (f) work, retirement and pension, (g&h) Income, expenditures and assets, (l)
housing characteristics and the community and policy modules. The HCAP modules
are in the section of health, which was added in wave 4. Table 2 summarizes the main
questionnaire contents in Wave 4.

In addition to the wealth of individual social, economic and behavioral data, CHARLS
is characterized by the rich information on the respondent’s health. The section of
health begins with the self-reports, including the respondent’s self-assessment of gen-
eral health, doctors diagnoses of a set of chronic diseases, eyesight, hearing and dental
health, hedonic well-being, activities of daily living (ADLs), instrumental activities of
daily living (IADLs), and physical functioning. Sections on depressive symptoms and
cognition follow. Starting in Wave 3 we introduced an adaptive number series test of
fluid intelligence, patterned on the HRS number series test. Furthermore, information
is collected on several health behaviors. These include detailed information on smok-
ing, drinking, and physical activities.

FollowingELSAand theHRS, biomarkers, blood andnon-blood, were collected in some
waves but not all. Non-blood biomarkers such as anthropometrics and blood pres-
sure were collected in Waves 1, 2 and 3 (for details of non-blood biomarkers collecting
procedures, please see Zhao et al. (2013)). Besides non-blood biomarkers, the blood
biomarkers were collected in Waves 1 and 3, to harmonize with HRS and other aging
surveys, which collect blood every other wave. The first blood collection of CHARLS
was conducted in the baseline survey from 2011 to 2012, and we collected blood sam-
ples for 11,847 individuals. The second follow-up wave of blood collection was done in
Wave 3 (2015), and we collected blood samples for 13,013 individuals. Details of blood
collection and analysis are described in Chen et al. (2019).

CHARLS used preloads in designing the questionnaire in CAPI in the three follow-up
waves, 2-4. Starting in Wave 4 we converted all questions into logic graphs to show
the routing patterns for each possible answer from both cross-section and preloaded
variables, which helped to avoid programming errors.

Details of the content in each module are described in appendix 8.1.
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10 CHARLS WAVE 4 USER’S GUIDE

3.2 CHARLS HCAP

Cognitive health is an important component of old-age health. The disease burden of
dementia is among the highest of all chronic conditions. In order to measure demen-
tia, in wave 4 of CHARLS, we added the Harmonized Cognitive and Dementia As-
sessment in China, or CHARLS HCAP, for respondents aged 60 and over, that can be
used to conduct analyses on Alzheimer’s disease and related dementias (ADRD). The
CHARLS HCAP has been closely harmonized with the Health and Retirement Study
(HRS) HCAP and those in Mexico, England, India and South Africa. The CHARLS
HCAP is the first nationally representative sample in China that measures respondent
tests and informant interviews that can help assess the dementia status of respondents.
It also measures in detail the help that respondents received and from whom.

As a first step, we conducted a validation study in 2017 on a small sample aged 65
and above (825 CHARLS respondents and 766 subjects from hospitals in six provinces
in China) and administered the full set of HRS HCAP tests on the respondents and
their informants, and at the same time held an independent physician assessment using
the clinical dementia rating (CDR). The physicians were all experienced in conducting
CDRs, who were additionally trained by our physician. Details of the validation study
are described in the paper by Meng et al. (2019).

From these data, a statistical model was built to use interview tests to predict demen-
tia and CIND. As a result of this study, in Wave 4 the following tests were selected for
the respondents, they are: the Mini-Mental State Exam (MMSE) (section MMSE), the
Health and Retirement Study (HRS) - telephone interview for cognitive status (TICS)
questions not in MMSE (section HT); the CERAD version of immediate word recall
(sectionWR) and delayedword recall (section DR); animal naming (section RF); word
list recognition (section WRE) and the brief community screening instrument for de-
mentia CSI-D (section CSI-D for respondents). An informant interview to a person
who knew the respondent well was also administered, in which we used the Jorm IQ-
CODE (section JORM); the Blessed Part 2 (section BLESSED), and the CSI-D (section
CSI-D for informants) informant interview (please refer to the appendix for details of
the HCAP tests in wave 4). In Wave 4, some 11,021 respondents aged 60 and older, and
their informants were part of the wave 4 CHARLS HCAP. The response rate was 99%
out of all wave 4 respondents aged 60 and over.

We strongly recommend to users not to try to calculate individual respondent assess-
ments of dementia or MCI at this time. We are working on creating such assessments
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utilizing the validation sample, which we plan to release when ready, and they are ex-
pected to be done in early 2021, hopefully. Without the validation sample, including
doctor diagnosis, it is impossible to assess the dementia or MCI status. Now we are in
the process of analyzing the associations between the CDR assessment and the tests we
gave as part of the wave 4 HCAP in order to derive prediction equations for dementia.
We will use these predictive equations to make assessments with the wave 4 HCAP
(which does not include CDR assessments).
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4 Fieldwork and Response
The successful completion of this project requires implementing a set of core activi-
ties: questionnaire designing, CAPI programming, field staff recruitment and training,
fieldwork organization, and quality control. Detailed descriptions of these activities are
described in Appendix 8.3. Here, we briefly describe how we tracked respondents in
Waves 2 to 4.

Respondents and spouses are tracked if they exit the original household. Main respon-
dents and spouses in the baseline survey are followed throughout the life of CHARLS,
or until they die. If the main respondent or spouse re-marries, the new spouse is in-
terviewed so long as they are still married to the baseline respondent at the time of
the specific wave. Exit interviews were conducted in waves 2 to 4 on respondents who
died between waves, including verbal autopsies using the 2012 version from the World
Health Organization.

For respondents surveyed in the baselinewave,more than 90%of themwere re-contacted
in each of the follow-up waves. In addition, we did not give up households or individ-
uals we could not find in the baseline and contacted them in follow-up waves, so are
respondents who failed to respond in any one or more waves.

CHARLS aims to interview every respondent face to face, no matter where they moved
to. To achieve this, we borrowed tracking procedures from the very successful Indone-
sia Family Life Survey (IFLS, PI Strauss) and innovated by computerizing the procedure
so that samples that moved can be quickly transferred to the team in the destination
area. From the previous wave, we have contact information such as the current land
and cell telephone numbers for each respondent. We also have the name, address and
telephone numbers of relatives or friends who would likely know where they were,
should they move. We use this information if we do not find a respondent where we
found them previously.

Through these efforts, we obtained high rates of follow-up of our respondents. The
response rate for the baseline survey was 80.5% (94% in rural areas and 69% in urban
areas, lower in urban areas as is common in most surveys undertaken in developing
countries (Zhao et al., 2013)). A description of the sample and response rates in waves
2, 3 and 4 are provided in Table 3.

The response rate of the tracked sample (panel sample) remains at higher than 86%
in any of the follow-up waves. Specifically, among those households which were in-
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14 CHARLS WAVE 4 USER’S GUIDE

terviewed in the baseline survey, about 88% of them completed at least one module in
Wave 2 in 2013 (92% in rural areas and 83% in urban areas). In Waves 3 and 4, about
87% and 86% of the tracked households completed at least one module (Table 3). The
success rates are high compared to many HRS-type surveys.
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5 Coding
The coding procedures that were used successfully in Wave 3 continued in wave 4 to
code the occupation and industry in the work module (questions of FC022_W4, FD005,
FD012_1, FH007, FH014, FH015, FL006, and FL017_1), to code the disease in the health
care module (ED018) and the cause of death in the module of verbal autopsy (VAS42
and VAS43)

Take the occupation and industry coding as an example; in the work module, occu-
pation and industry were open-ended questions. By doing so, the interviewer did not
have to instantaneously classify the occupation and industry, which would be very dif-
ficult for them to do well on site. Instead, we developed a web-based coding system.
After inputting the work module data in the system, the coder then did the coding,
supervised by a manager.

Figure 1 illustrates the coding procedures. Usually, there were two coders working on
the same data simultaneously and independently. After the group finished coding the
same entries of occupation or industry, their results were matched by the system auto-
matically. If results from the two coders matched, this entry was deemed successfully
coded. If the two results differ, this entry goes to the third coder. If the results from the
third coder match any of the 2 previous results, this entry was coded successfully.

We provide in-time feedback to the field interviewer if his/her recorded answers to the
open-ended questions cannot be coded successfully. Our feedback staff would contact
the interviewer in the field to get enough information. In some cases, even after the
feedback, the coders might still fail to code the entry. In Wave 4, about 96% entries
were coded successfully in total.

When coding occupations, we use the standard Chinese GB 6-digit classification coding
system, and added a few categories for some occupations which cannot be properly
coded. All industries received 2-digits coding.
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6 Weighting
Weights are recommended when making inferences at the national level in order to
minimize bias resulting fromdifferent non-response rates amongkey sub-groups. Based
on sampling weights for the baseline wave data (Zhao et al., 2013), we construct cross-
sectional sample weights directly from the sampling probabilities for households and
individuals in Wave 4, taking account of the death and divorce. We do not provide
panel weights from wave 3, since panel weights depend on analysis purpose, users
may use the panel of all waves, or only a subset of waves. Users can construct panel
weights according to any appropriate sample arrition adjustment method.

We provide two sets of cross-sectional household weights, one with corrections for
non-response (HH_weight_ad1) and one without (HH_weight). We provide two sets of
cross-sectional individual weights, one with corrections for household and individual
non-response corrections (INDV_weight_ad2), and one without any non-response cor-
rections (INDV_weight).

Weights are calculated for the main respondent and his/her spouse only, including
proxy and partial interviews. All other non-sample individuals that were interviewed,
such as wrong baseline respondents (interviewer went to the wrong address, for exam-
ple, which is confirmed in follow-up waves) receive no weights. The variable cross-
section in the Sample_Infor dataset can be used to identify the cross-sectional sample.
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7 Dataset Information
In this released version (versionID: 20200914) we released twelve main datasets, the
associated two datasets (sample information and cross-sectional weights). The PSU
information is the same as previous waves. The following table provides detailed in-
formation about these fourteen datasets.

Module in Questionnaire Dataset Information

B. Demographic Background Demographic_Background Demographic information for
main respondent and spouse

C. Family (C1) Family_Information Information of household and
family members

C. Family (C2) Family_Transfer Transfer among family members
D. Health Status and Functioning Health_Status_and_Functioning Health behaviour and Status
DC. Cognition and Depression Cognition Cognition and HCAP
DD. Insider Insider Informant part of HCAP
E. Health Care and Insurance Health_Care_and_Insurance Health care utilization, health care

costs and medical insurance
F. Work and Retirement Work_Retirement Work status and retirement
FN. Pension Pension Pension
G&H. Income, Expenditures and
Assets (G2, HA)

Household_Income Household income, expenditure
and assets

G&H. Income, Expenditures and
Assets (G2, HB)

Individual_Income Individual income and assets

HA&I. House Property and Hous-
ing Characteristics

Housing House properties and characteris-
tics of house currently living in

Weights.dta Cross-sectional weights
Sample_Info.dta Responsed Samples, whether

cross-sectional, whether died, and
interview date

All the data sets are stored in Stata 14 format, users can also find the summary infor-
mation of variables from the released codebook.

The IDs (ID, householdID and communityID) can be matched with there counterparts in
the previous waves. Users need to adjust the householdID and ID in the baseline wave,
as noted in the release note of wave 2.
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8 Appendices

8.1 Details of Household Survey Content in Waves 2 to 4
The core survey of CHARLS consists of the following sections:

8.1.1 Cover Screen and Exit Interview

In addition to having a screen for age-eligiblemembers for a refresher sample, the cover
screen collects information onwhether the respondent in the previouswave is still alive,
the change of his/her marital status between the previous wave and the current wave,
and the current marital status. In case of a split from divorce, a new household is cre-
ated. If the main respondent or spouse re-marries, the new spouse is interviewed as
well.

For persons who have died, we have an exit module, similar to HRS. In the exit mod-
ule, we get information on various conditions just prior to death and information on
the cause of death. For the cause of death, we have implemented the World Health
Organization’s verbal autopsy (VA) questions since wave 2.

8.1.2 Demographic Background

This section collects personal information of both main respondents and spouses since
the last wave, with some preload checking of data collected previously (i.e., sex, birth
date, age, education). The main contents of the questionnaire include the respondents’
birth date and place, resident status, some limited migration history, hukou status,
place of hukou and any hukou changes, educational background, andmarital status. To
those divorced or widowed respondents, we also ask basic personal information about
their ex-spouses.

8.1.3 Family Relationships

In this section, we confirm lists of household members, adding or reducing if there
is change. Then, we gather detailed information about all immediate family mem-
bers (parents, children, and siblings, by person), regardless of whether they are co-
resident. This allows researchers to understand the characteristics of the entire set of
persons who are potential support givers to the respondent. Information is collected
on the parent/child’s or sibling’s age, whether they are still alive and, if not, when
they died, educational details, occupation, whether the person owned a house, and
in the case of parents and children, whether the parent/child was biological, a step
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22 CHARLS WAVE 4 USER’S GUIDE

or adoptive-parent/child. Incomes are asked of all children and siblings. In addition,
we ask information about other household members, excluding the main respondents,
their spouses, and all immediate family members. Finally, detailed questions are asked
about financial and time transfers to and from each non-co-resident parent, child or sib-
ling. If a respondent is unable to provide a specific value, unfolding brackets are used
to reduce the number of unknown responses.

8.1.4 Health Status: Self-reports

This section measures self-reports of health with a biomarker section at the end. We
start with the respondent rating health on a scale of very good, good, fair, poor, and
very poor. This is followed by questions asking about new diagnoses by doctors of a
set of chronic diseases and the timing of diagnoses of specific conditions. Where rele-
vant, we also ask about current medications and treatments for each specific condition.
Questions about eyesight, hearing and dental health are asked and then questions on
hedonic well-being. We follow this subsection with a section to obtain information on
activities of daily living (ADLs), instrumental activities of daily living (IADLs), and
physical functioning. A section on depressive symptoms follows, using the 10 question
version of the CES-D.

For those under 60, not taking the HCAP tests, there is then a short cognition section.
We begin with a reduced form of the Telephone Interview for Cognitive Status, TICS
(Brandt, Spencer, and Folstein, 1988), using the same structure as HRS. This includes
recognition of date: month, day, year, season (we allow using lunar calendar in ad-
dition to Gregorian calendar), day of the week, how the respondent rates their own
memory on an excellent, very good, good, fair, poor scale, and serial subtraction of 7s
from 100 (up to five times). We also ask the respondent to redraw a picture of over-
lapping pentagons. In addition, for those respondents not participating in HCAP, we
use the HRS version of the immediate and delayed word recall (Ofstedal, Fisher, and
Herzog, 2005), using 10 nouns, with approximately 5 minutes between the immediate
and delayed answers. As in HRS, we do not read out the words a second time before
the delayed recall. Starting in wave 3 we introduced an adaptive number series test of
fluid intelligence, patterned on the HRS number series test, but modified and tested
to be more appropriate in low numeracy populations (Fisher et al., 2013; Prindle and
McArdle, 2013; Strauss et al., 2018).

For those at the age of 60 and above, the respondents and their informants took the
HCAP tests. On the basis of the CHARLS validation study, 7 tests were chosen to be in
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CHARLSHCAP starting inwave 4. These are theMMSE, remaining questions from the
HRS version of TICS that are not in MMSE, the CERAD immediate and delayed word
recalls, animal naming, CERAD word list recognition and CSI-D. These are considered
by the HRS HCAP team to be among the most essential tests they use. We also have an
informant interview with a person who knows the respondent well. For the informant
interview, we use the Blessed Dementia Scale, Part 2, the CSI-D informant interview,
and the Jorm IQCODE.

The MMSE (Folstein, Folstein, and McHugh, 1975; Crum et al., 1993) is very widely
used as part of a diagnosis of dementia. It has beenwidely used inChina (e.g., Katzman
et al., 1988; Yi and Vaupel, 2002). The HRS HCAP version of the Telephone Interview
for Cognitive Status (TICS) (De Jager, Budge andClarke, 2003) consists of items in TICS
that are not in MMSE. These include questions that assess naming (including what do
people usually use to cut paper? what do you call the kind of prickly plant that grows
in the desert?) and knowledge (who is the President of China right now?). We use
the CERAD version of Immediate and delayed word recall (Fillenbaum et al., 2008).
The subjects were given three trials of learning and immediate recall. They were asked
to recall as many words as possible after 5-minute and 30-minute intervals. In each
trial, the subjects were re-read the list of words and asked to recall as many as possible,
allowing for learning. Also, the word recognition test was administered to measure
the effect of memory retrieval. The Community Screening Instrument for Dementia
(CSI-D) (Chan et al., 2003; Prince et al., 2011) developed by the 10/66 studies consists
of seven cognitive test items, such as questions describing the use of a hammer and
naming an elbow, and delayed recall of three words. The total score ranges from 0 to 9
with higher scores indicating better cognitive function.

The informant survey is a very important part of HRSHCAP, especially for respondents
who are unable to complete all of the tests. The informant survey also helps in judging
whether the cognition problems have been worsening over time or have been stable.
Given the low levels of education of the current Chinese elderly, especially women,
the informant survey helps to determine whether cognition is always low for a respon-
dent because perhaps of low schooling or whether recent and long-run worsening has
occurred. We use three informant surveys in order to assess changes in cognitive sta-
tus. The Jorm Informant Questionnaire on Cognitive Decline in the Elderly (IQCODE)
(Jorm and Jacomb, 1989; Jorm, 1994; Wang et al., 2006) is used in the HRS HCAP and is
administered to one person who knows the respondent well. It is an essential compo-
nent of HCAP, especially for respondents who are unable or unwilling to complete all
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24 CHARLS WAVE 4 USER’S GUIDE

of the neurocognitive tests. The informant survey also helps in determining whether
cognitive problems worsened over time or have been stable, which is useful for helping
to classify respondents as having MCI or dementia, or having stable but low cognition.
The IQCODE assesses change in cognitive functioning for over ten years. We use the
26-item version of the IQCODE. Cognitive changes are scored on a 5-point scale, with
1 indicating “much improved”, 3 “not much change”, and 5 “much worse”. We use
part II of the Blessed dementia scale (BDS) (Erkinjuntti et al., 1988; Lam et al., 1997) to
evaluate how well the elderly individual does with three different basic living activi-
ties (eating, using the toilet, and dressing) based on the interview of a close informant.
The ability for each item is rated from 1 (fully independent) - 4 (entirely dependent).
The Community Screening Instrument for Dementia (CSI-D) (Chan et al., 2003; Prince
et al., 2011), which is the informant part of the brief CSI-D used by the 10/66 studies,
consists of 6 questions assessing changes in the subject’s daily functioning. The items
include worsening of the ability to speak, worsening of ability to think and understand,
often forgettingwhere she/he had put things, always forgettingwhat happened the day
before yesterday, sometimes not being able to recognize the current location, and diffi-
culty in dressing.

In addition to self-reported health outcome variables, information on several health
behaviors is collected. This includes detailed information on smoking, drinking, and
physical activities.

8.1.5 Health Status: Biomarkers

We follow HRS, ELSA and other aging studies in taking measurements on detailed
biomarkers: blood and non-blood. Non-blood biomarkers such as anthropometrics and
blood pressure were collected in waves 1, 2, 3. After Wave 3, we reverted to collecting
biomarkers in every other wave, to harmonize with HRS and other aging surveys. In
CHARLS, we collect data on height, lower leg and upper arm lengths (useful to get
measures related to height not contaminated by shrinkage), waist circumference, blood
pressure (measured 3 times), grip strength (measured by a dynamometer two times for
each hand), lung capacity measured by a peak flow meter, and do a timed sit to stand
(5 times starting from a full sit position on a common, plastic stool). We also conduct
balance tests, the same used in HRS, and a timed walk at normal speed for 2.5 meters,
again following HRS.

In waves 1 and 3, we collected whole blood samples. The blood collection and local
hospital analysis are funded by complementary grants within China. For a detailed
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description of the process of blood collection, the methods for blood-based bioassays
and descriptive results of wave 3, please refer to the paper by Chen et al. (2019).

Sampling weights that correct for non-response is provided in the released biomarker
data. For blood and separately non-blood biomarkers we create similar sample weights
(Zhao et al., 2014b).

8.1.6 Health Care Utilization and Insurance

Indicators of curative and preventive health care utilization and health insurance cov-
erage are collected in this module. A separate section on health insurance is asked to
collect details of current and past coverage and whether coverage was lost. Health care
utilization of outpatient care for the last one month is asked, with details about the last
visit. Inpatient utilization over the past 1 year is asked, with details about the last visit.
The questions include how much was total cost, what was out of pocket cost, whether
insurance was used, if others helped pay for the care, if so whom, and how far respon-
dents traveled.

8.1.7 Work, Retirement and Pensions

This section records current job status and collects detailed data including labor supply,
wages and fringe benefits, including social insurance programs received through the
employer. If the person has side jobs, some limited information is collected about those
jobs. For people notworking, information on their last job is collected. Self-employment
data are collected, including household agricultural unpaid work.

We collect detailed retirement information, distinguishing between nominal retirement
(pensionable) and actual retirement (withdraw from the labor market), and ask de-
tailed questions about pensions, social security, and job-related health insurance. These
questions cover the different pension systems that exist in China, such as theNewRural
Social Pension Insurance, the Urban and Other Residents Pension, firm basic pensions,
and pensions for government workers. We record whether counties have integrated
the rural health insurance programwith the urban resident program as they have been
supposed to since 2016. Ordinary pensioners are distinguished in this section from
“revolutionary” retirees, who get special dispensations.

8.1.8 Income, Expenditure and Assets

This section collects Information on wage and pubic transfer income of the main re-
spondent and his/her spouse. In addition, the questionnaire is also designed to ob-
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26 CHARLS WAVE 4 USER’S GUIDE

tain income information on household-level businesses, including as a separate sec-
tion, farming, and household-level public transfer income. Also, complete household
expenditure data are collected, including the value of home-produced food consump-
tion. This part of the questionnaire is answered by the household member who is most
knowledgeable about these matters. For family non-farm enterprises, estimated prof-
its are obtained on each separate family business. Crop and livestock (and fishery)
revenues and expenses are asked separately. The collection of expenditures, includ-
ing auto-consumption of food, provides a very useful measure of household income.
It is far less beset with measurement error than are typical measures of income, and
it is a better measure of long-run resources because households tend to smooth their
consumption over time, relative to their income.

This section further measures assets at both household and individual levels. Both
the household value of assets is asked about and how much is owned by the main re-
spondent or spouse. The assets are divided into the following types: housing, land,
household equipment, consumer durables, and financial assets. Details on the house
and land are collected, whether it is rented or owned. Details are asked for about how
the house was purchased, if it was. Details are also asked about the physical charac-
teristics of the house. For houses that are built, the financial and time costs of building
them are collected so that a measure of current value can be calculated. The land is
not officially privately owned in China, but information on land used is collected to
try to assess the use-value of such land (including trees). Household equipment and
consumer durables are asked about (self-employment assets are gotten in the work sec-
tion). Financial assets of the main respondent and spouse, and separately other house-
hold members, are asked. Information on current debts is also collected.

8.1.9 Housing Characteristics

This section collects house characteristics. We include questions such as what type of
building the house is, how many floors it has, whether it is handicapped accessible
and whether it has facilities like toilet, electricity, running water, telephone, internet,
air cleaner, etc. Tidiness and the temperature inside the house are included as well.

8.2 CHARLS Cognition Questions

CHARLS has several measures of cognition in all the waves. In wave 4, two sets of cog-
nition questions were used. The standard CHARLS cognition questions were used for
respondents under age 60. The CHARLS HCAP questions, which included the stan-
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dard CHARLS cognition questions, were used for those 60 and over.

8.2.1 Standard CHARLS Cognition Questions

In both Pilot waves and in the first three national waves of CHARLS we began with a
reduced form of the Telephone Interview for Cognitive Status, TICS (Brandt, Spencer,
and Folstein, 1988), using the same structure as HRS. This includes recognition of date:
month, day, year, season (we allow using lunar calendar in addition to Gregorian cal-
endar), day of the week, how the respondent rates their own memory on an excellent,
very good, good, fair, poor scale, and serial subtraction of 7s from 100 (up to five times).
We also ask the respondent to redraw a picture of overlapping pentagons. In addition,
we use the HRS version of the CERAD immediate and delayed word recall (Ofstedal,
Fisher, and Herzog, 2005), using 10 nouns, with approximately 5 minutes between the
immediate and delayed answers. We do not read out the words a second time before
the delayed recall. Starting in wave 3 we introduced an adaptive number series test of
fluid intelligence, patterned on the HRS number series test, but modified and tested
to be more appropriate in low numeracy populations (Fisher et al., 2013; Prindle and
McArdle, 2013).

CHARLS has considerable experience in fielding cognition tests in the Chinese context.
This includes handling issues related to different languages and dialects. In general, we
rely on interviewers who speak the local language or dialect to translate the questions
at the spot. Whenwe recruit interviewers, we prioritize thosewith dialectic or language
skills. Almost all of our students are college students. There are 594 universities or col-
leges in Beijing and every province is well represented in students, so we have had no
difficulty recruiting students from places of our survey, even those from Xinjiang or Ti-
bet (we have a Tibetan county in Sichuan province in our sample). In rare cases where
the dialect is an issue, for example, in Zhejiang province, where neighboring townships
may have different dialects, we seek help from young people in the household or the
community. Many of the choices are pre-printed on show cards. If a respondent is
literate, then he/she can choose an answer from the show cards. The great majority
(92%) of Chinese are Han and use the same written language. Some of the large ethnic
minorities have adopted the Han written language too, such as Manchurian, Hui and
Zhuang. Therefore we estimate that less than 4% of the Chinese population uses a dif-
ferent written language. We translate and print sets of show cards in Tibetan, Uigur,
and Mongolian languages and this has proven to be adequate. For example, the word
recall test has been shown to be linked in expected ways with social interactions, ed-
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ucation and other socio-economic indicators (Smith, Tian, and Zhao, 2013; Lei et al.,
2012, 2014b). Our CES-D depressive symptom questions list words that are possibly at
issue because of dialects and language. CHARLS research using these questions have
demonstrated very good validity and normal associations with socioeconomic indica-
tors (Lei et al., 2014a).

8.2.2 CHARLS HCAP Cognition Questions

The tests included in the CHARLS HCAP study have been chosen based on analyses
by the HRS team (Weir, McCammon, and Langa, 2014; Crimmins et al., 2011) of how
well as a group they predict doctor assessed dementia using the HRS ADAMS data,
the Religious Orders Study (ROS) and the Memory and Aging Project (MAP) data
(Bennett et al., 2012b,a); the latter two studies referred to as the Rush studies.

The validation study was implemented in two stages. First, we administered all of the
HRSHCAP instruments to the validation respondents. Other tests that had proved use-
ful in China but were not part of the HRS HCAP battery were considered, for example,
tests that were part of the China 10/66 or the Chinese Mental Health Survey but not in
HCAP and a measure of depressive symptoms (CES-D 10). That is, for respondents,
we used key components of HRS-HCAP, including: Mini-Mental State Exam (MMSE),
telephone interview for cognitive status (TICS), the Consortium to Establish a Reg-
istry for Alzheimer’s Disease (CERAD) version of immediate and delayed word recall,
word recognition, animal naming, symbol digit modalities test, digit span backwards
test, immediate and delayed logical memory, immediate constructional praxis, number
series, Trail making test – part A and B, and the 10/66 dementia community screening
instrument for dementia (CSI-D). And the symbol cancellation test substituted for the
letter cancellation test since few Chinese elderly would know the Roman alphabet. For
respondents with no dementia, they were able to answer all of the tests, which took a
little over 1 hour. For those with dementia, they answered many of the tests, so their
time required was much less.

In addition, we used a short (30 minute) informant questionnaire used in HRS HCAP
(the Jorm IQCODE) for one person who knows the respondent well. This is a very
important part of HRS HCAP, especially for respondents who are unable to complete
all of the tests. The Jorm IQCODE informant interview reveals factors such as whether
respondents’ cognitive capabilities have deteriorated over time or have been stable (a
distinction between dementia or CIND and being normal but possibly at low cogni-
tion levels), or whether respondents need help in their daily activities, now and in
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the past (a distinction between dementia and CIND). While other informant question-
naires could be used, such as the AD8, Jorm IQCODE covers more domains and has
been tested against AD8 by HRS staff (with correlation about .72). Importantly, us-
ing Jorm IQCODE for the informant interview provides better harmonization with the
HRS and other HCAPs. An IQCODE version exists that has been validated in low edu-
cation elderly populations in China (Fuh et al., 1995; Wang et al., 2006). CHARLS staff
administered the HCAP tests and informant interviews in 2017.

In wave 4, since we collected the cognition data as part of a regular wave, we could not
spend an entire hour plus on only cognition, so we used key parts of HRS HCAP tests.
The CHARLSHCAP tests in wave 4 were chosen based on the analysis of the validation
study. Tests were preferred if they had fewer respondents with missing scores. And
regressions were run on to predict physician-diagnosed dementia with scores of differ-
ent tests as covariates. Tests that did better in the prediction of dementia were placed
higher in the list.

In wave 4, the following key parts of the HRS HCAP tests were used. For the respon-
dents, the tests included the Mini-Mental State Exam (MMSE), the Health and Retire-
ment Study (HRS) - telephone interview for cognitive status (TICS) questions not in
MMSE; the CERAD version of immediate word recall and delayed word recall; animal
naming; word list recognition and the brief community screening instrument for de-
mentia CSI-D. For the informant, the tests included the Jorm IQCODE, the Blessed Part
2, and the CSI-D for informant interview.

TheMMSE (Folstein, Folstein, andMcHugh, 1975) is widely used to assess overall cog-
nition, including in China (Li et al., 1988, 1989; Zhang et al., 1990). The items on ori-
entation (year, date, day of the week), serially subtracting 7 from 100, and the drawing
of overlapping pentagons are part of the regular CHARLS cognition battery. However,
the rest of the MMSE items are new to CHARLS-HCAP. Based on results from the val-
idation study (Meng et al., 2019), we used the Chinse version of MMSE in wave 4.

The HRS-HCAP version of the TICS (de Jager, Budge, and Clarke, 2003) consists of
items in TICS that are not in MMSE. These include questions that assess naming (what
do people usually use to cut paper? what do you call the kind of prickly plant that
grows in the desert?) and knowledge (who is the President of China right now?).

The CSI-D (Chan et al., 2003; Prince et al., 2011), developed by the 10/66 studies, con-
sists of seven cognitive test items including questions describing the use of a hammer,
naming an elbow, pointing to the window and then to the door, locating the nearest
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store, orientation to season, orientation to day of the week, and delayed recall of three
words. The total score ranges from 0 to 9 with higher scores indicating better cognitive
function.

We used the CERAD version of immediate and delayed word recall (Fillenbaum et al.,
2008). The respondents were given three trials of learning and free immediate recall.
Theywere asked to recall asmanywords as possible after five-minute and thirty-minute
intervals. We calculated the number of exact words. In each trial, the respondents
were re-read the list of words and asked to recall as many as possible, allowing for
learning. Also, the word recognition test was administered to measure the effect of
memory retrieval.

In the informant interview, we used three sets of tests to assess changes in respondents’
cognitive status. First, the Jorm Informant Questionnaire on Cognitive Decline in the
Elderly (IQCODE) (Jorm, 1994; Jorm and Jacomb, 1989; Wang et al., 2006) was used in
the HRS-HCAP and was administered to one person who knew the respondent well. It
is an essential component of theHRS-HCAP, especially for respondents who are unable
or unwilling to complete all of the tests. The informant interview also helps in deter-
mining whether cognitive problems worsened over time or have been stable, which is
useful for helping to classify respondents as having MCI or dementia or having sta-
ble but low cognition. The IQCODE assesses change in cognitive functioning over 10
years. We used the 26-item version of the IQCODE. Cognitive changes were scored on
a 5- point scale. The ratings were then averaged over the questions. Second, we used
part II of the Blessed dementia scale (BDS) (Erkinjuntti et al., 1988; Lam et al., 1997) to
evaluate howwell the elderly individual does with three different basic living activities
(eating, using the toilet, and dressing) based on the interview of a close informant. Fi-
nally, the informant part of CSI-D (Chan et al., 2003; Prince et al., 2011) was used by the
10/66 studies and consisted of six questions assessing changes in the respondent’s daily
functioning. The items include worsening of the ability to speak, worsening of ability
to think and understand, often forgetting where she/he had put things, always forget-
ting what happened the day before yesterday, sometimes not being able to recognize
the current location, and difficulty in dressing.

8.3 Field Procedures

This Appendix discusses the field procedures and the steps leading up toWave 4 of the
CHARLS national survey. It usually takes one year to prepare the fieldwork of each
wave. The CHARLS research team started revising the questionnaire in August 2017
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and organized several pilots to test and improve the questionnaire and the survey pro-
cedure. In March and April of 2018, we conducted several formal pretests before final-
izing the questionnaire using CAPI. From the experience of the pretests, the research
team revised the questionnaires and procedures for the field survey. After that, the
project team started to recruit interviewers and prepare training materials. Six classes
of training took place at Peking University from February to July in 2018. Finally, 564
persons passed training examinations and went to the field. Most of the fieldwork was
completed by the end of September of 2018; the last interviews took place at the end of
March in 2019.

8.3.1 Questionnaire Design

Because Wave 4 is a longitudinal survey, which has complicated rules about preload-
ing answers from previous waves and probing when detecting a change in status be-
tween waves, the research team worked very hard to streamline the questionnaire. We
painstakingly drew electronic flow charts of each questionnaire module to sort out the
logic of each question. In the process, we corrected previous CAPI errors and logic
mistakes that existed in earlier waves.

In addition, we added a dementia screening module (HCAP) to CHARLS of all re-
spondents aged 60 and older and their informants. We used the validated instruments
from the tests for Harmonized Cognitive Assessment Protocol (HCAP), which was
conducted in 2017. In the process of producing the final questionnaire, seven formal
pretests took place in 24 communities in Beijing. The questionnaires were finalized
following these pretests.

8.3.2 Construction of the CAPI System

In order tomeet the requirements of the resurvey, a substantial amount of programming
was carried out, particularly to accommodate the needs of follow-up procedure of the
newly age-eligible respondents and non-response sample in the previous waves. We
moved to tablets from laptops inWave 4 in 2018, which facilitated collectingGPS, photos
and voice recordings. Importantly, the brand new system based on tablet ran much
faster than the old system.

8.3.3 Interviewer Recruitment and Training

In order to facilitate recruiting more than 500 interviewers in a limited time, we de-
signed a web-based recruitment system where job applicants filled in relevant infor-
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mation online, and initial screening was conducted. The positions were advertised at
CHARLSWechat public account, some help-wantedwebsites, both at national websites
and provincial sites and at the university Bulletin Board System (BBS). In many cases,
we relied on colleagues in local universities to recruit their students as interviewers.
The criteria used in selecting interviewers were their stated work attitudes, any pre-
vious field experience, and communication skills. We targeted interviewers who can
speak local dialects.

Most of our interviewers are undergraduate and graduate students from universities
in Beijing, which has been true for all waves. In Wave 4, more than one-third of the
interviewers enrolled in a formal course at Peking University. This course provided
comprehensive training to students on surveymethodology and gave academic credits.
The rest of the interviewers received an 8-day intensive training onweekends. CHARLS
training ensures that students familiarize themselves with the CAPI system, grasp the
content of the questionnaire, develop interview skills, and understand the fieldwork
protocol as well as their respective responsibilities. The training includes live inter-
views with convenience samples and rehearsals in both rural villages and urban com-
munities in Beijing and nearby, observed by supervisors. We choose only those who
passed exams and performed well in rehearsals. In addition, team-building activities
are organized. The protocol of interviewer recruitment and training was almost the
same in Waves 2 and 3.

8.3.4 Field Organization

At each wave, all interviews were personal face-to-face CAPI interviews. The protocol
of field organization in Wave 4 was almost the same as that in Waves 2 and 3. In Wave
4, 564 interviewers were organized into 76 teams. Mostly, a team was responsible for
interviewing all respondents in 6 villages/communities in 2 counties, including those
who had moved from elsewhere into the area. Two people of each team played the role
of an advance unit that updated the contact information of respondents so that movers
could be identified early on and cases reassigned. They also organized the logistics
for the team and conducted community-level and county-level surveys. The rest of the
team consisted of a team leader and interviewers who were in charge of carrying out
all the follow-up procedures and conducting individual interviews.

During the fieldwork, each teamwas assigned a supervisorwhohad experience in field-
work. The field supervisors report to the Field Director at the CHARLS headquarters.
Each supervisor manages 2-5 teams, and the CHARLS headquarters responded to all
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problems that could not be solved by the supervisors.

8.3.5 Languages Used in the Field

The great majority (92%) of Chinese are Han and use the samewritten language. Some
of the large ethnic minorities have adopted the Han written language, too, such as
Manchurian, Hui and Zhuang. Therefore we estimate that less than 4% of the Chinese
population use a differentwritten language. Despite having the samewritten language,
various dialects are used in different parts of China.

To minimize communication difficulties, when we recruit interviewers, we prioritize
those with dialectic or language skills. All of our students are college students. InWave
4 there are 564 student interviewers fromuniversities or colleges throughoutChina, and
every province is well represented in students, so we have had no difficulty recruiting
students from places of our survey, even those from Xinjiang or Tibet (we have a Ti-
betan county in Sichuan province in our sample). In rare cases in which none of the
interviewers speak the respondent’s dialect, or if a minority language other than Man-
darin is needed, another staff or a local resident who speaks that dialect or language is
used as a translator.

Many of the choices of the questionnaire are pre-printed on show cards. If a respondent
is literate, then he/she can choose an answer from the show cards. We translate and
printed sets of show cards in Tibetan, Uyghur, and Mongolian languages, and this has
proven to be adequate.

8.3.6 Quality Control in the Field

Quality control measures that previously worked well continued to be employed in
Wave 4, including quality control sessions at the time of training and self-checklist upon
completion. Conventional measures were also used to produce an accurate assessment
of the data quality, such as data checking and audio recording playback (Zhao et al.,
2013).

The use of Computer-Assisted Personal Interview (CAPI) dramatically increases our
ability to catch and correct errors made by the interviewers in the field. While they are
still in the field, CAPI informs the interviewer immediately when a section has been
improperly skipped, was incomplete, or was found to take too little time. We train
interviewers in these procedures. A self-check list is also provided upon completion of
interviews to ensure all required tasks were performed. Restrictive passwords are used
and only issued by authorized persons to limit the use of proxies during interviews.
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Other data checkingmeasures used include comparing respondent photos between dif-
ferent waves to ensure that the same persons are interviewed, checking audio record-
ings, and short phone interviews with respondents. The CAPI system allows the teams
to send the data back through the internet to the head office at the end of each day,
uploading the data onto a secure website, which allows for checking in real-time. We
check the first interview of each interviewer, plus 10% of subsequent interviews on av-
erage. For those whose interview is inferior to their peers, their following interviews
are checked more often. Usually, the interviewer will get the feedback from the quality
control teamwithin 48 hours after they finish the interview and send back the required
data for quality control. By doing so, some errors are corrected before the team leaves
for the next village/community.

In Wave 4, 77 members of the quality control team provided detailed feedback to in-
terviewers on a day-to-day basis. Such communication proved to be a useful means to
supplement the pre-field training and complement the in-field supervision.

8.4 Tables and Figures

Page 83 of 93

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 23, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-059663 on 3 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

A
PPENDICES

35

Table 1: Number and Age/sex Structure of Individuals: 2011 - 2018

Age Group
Baseline, 2011 Wave 2, 2013 Wave 3, 2015 Wave 4, 2018

Total Male Female Total Male Female Total Male Female Total Male Female
-44 483 74 409 435 76 359 718 137 581 255 31 224
45-49 3,575 1,643 1,932 3,153 1,398 1,755 3,175 1,503 1,672 1,960 820 1,140
50-54 2,707 1,310 1,397 2,827 1,348 1,479 3,551 1,694 1,857 3,500 1,664 1,836
55-59 3,520 1,721 1,799 3,406 1,655 1,751 3,095 1,532 1,563 3,045 1,429 1,616
60-64 2,823 1,432 1,391 3,152 1,581 1,571 3,594 1,723 1,871 3,375 1,665 1,710
65-69 1,836 928 908 2,084 1,051 1,033 2,537 1,297 1,240 3,162 1,512 1,650
70-74 1,291 681 610 1,466 756 710 1,679 823 856 1,996 1,002 994
75-79 850 427 423 981 511 470 1,083 577 506 1,330 656 674
80+ 612 260 352 750 331 419 841 368 473 1,193 561 632
Obs. 17,697 8,476 9,221 18,254 8,707 9,547 20,273 9,654 10,619 19,816 9,340 10,476
There are 11 individuals in 2011, 10 individuals in 2013, and 11 individuals in 2015 lacking age information.
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Table 2: Summary of Data Collected in Household Questionnaire in Wave 4

Demographic information Work, retirement and pension
Birthdate and birthplace
Residence and migration
Hukou information
Education
Marital status and history

Current job status
Detailed information on the cur-
rent main job
Unemployment and job search
activities
Retirement
Pension

Household members (excluding
respondents)

Income, expenditures and assets

Sex, birth date, marital status
Relationship with the main re-
spondent
Hukou information
Education

Household income and expendi-
tures
Household assets
Individual income and assets

Family Housing characteristics
All parents, children and siblings
Demographics
Education
Occupation
For deceased: time of death
Interactions of each family
member: Time spent caring for
parents Visits from children
Two-way financial exchanges
with parents and children

Construction materials
Home facilities
Cleanliness

Health status and functioning CHARLS HCAP (aged 60+)
Self-reported general health
Doctor diagnosed chronic and
infectious disease
Eye, hearing, oral health, pain
accidents, fall, fracture Lifestyle
and life behavior including sleep,
physical activity, social con-
nectedness, diet, smoking and
drinking
Functional limitations and
helpers
Cognition (including a number
series test)
Depression

Interview of the Informant: Jorm
IQCODE, e Blessed Part 2 and
CSI-D
Interview of the respondent:
Mini MMSE, HRS TICS, CERAD
version of immediate word re-
call, delayed word recall, animal
naming, word list recognition
and CSI-D

Health care and insurance Interviewer observation
Current and past medical insur-
ance
Health care utilization: outpa-
tient and inpatient care
Health care costs and payment
methods

Interference during interviews
Attitude and comprehensive abil-
ity of the respondent
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Table 3: Response Rates: 2011-2018

Baseline Wave 2, 2013 Wave 3, 2015 Wave 4, 2018

2011a Cross
Panelc

Cross
Panelc

Cross
PanelcSectionb Sectionb Sectionb

Response Rate (%)
Total 80.51 82.63 88.30 82.13 87.15 83.84 86.46
Rural 94.15 91.74 92.18 91.32 93.13 91.40 92.79
Urban 68.63 72.20 82.61 71.64 78.45 74.55 77.24

No. of Households
Total 10,257 10,629 9,022 11,797 8,715 10,524 8,288
Rural 6,033 6,340 5,547 6,993 5,483 6,456 5,226
Urban 4,224 4,289 3,475 4,804 3,232 4,068 3,062

No. of Respondents
Total 17,708 18,264 15,196 20,284 14,522 17,970 13,567
Rural 10,537 10,950 9,439 12,075 9,200 11,017 8,622
Urban 7,171 7,314 5,757 8,209 5,322 6,953 4,945

a The response rate in the baseline is computed as the number of households that completed at least one main
module divided by the number of implied age-eligible households.
b The cross-sectional response rate in the follow-up waves (2013-2018) is computed in the same way as that in the
baseline.
c The panel response rate in the follow-upwaves (2013-2018) is computed as the number of respondents whichwere
interviewed in the baseline and completed at least one main module in the current wave divided by the number
of respondents that were interviewed in the baseline. Since CHARLS not only tracks the response samples in pre-
vious waves, but also include the non-response samples and refresh samples, so the cross-sectional sample is not
necessarily the same as the panel sample.

Page 86 of 93

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on April 23, 2024 by guest. Protected by copyright. http://bmjopen.bmj.com/ BMJ Open: first published as 10.1136/bmjopen-2021-059663 on 3 August 2022. Downloaded from 

http://bmjopen.bmj.com/


For peer review only

38
C

H
A

R
LS

W
AVE

4
U

SER’S
G

UIDE

Figure 1: The Flowchart of Coding
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Supplemental file 2：

1. Sociodemographic Characteristics

After recoding, the socio-demographic variables of this study include：gender(male =

"1";female = "2"), age(under 60 years old = "1";60 years old and above = "2"),
address(the center of city/town= "1"; combination zone between urban and rural areas
= "2"; village = "3"), marital status(married and living with spouse = "1"; married but
not living with spouse/divorced/widowed/never married = "2"), education(illiterate =
"1"; primary and secondary school = "2"; high school and above = "3"), personal
income(yes = "1" ; no = "0"), medical insurance(yes = "1" ; no = "0") and pension(yes
= "1" ; no = "0").

2. Health Status
The health status variables mainly include self-rated health, health satisfaction,
comorbid conditions, hypertension, diabetes, heart disease, lung disease, stroke
treatment, falls, pain and ability to work. We recoded them as follows. The self-rated
health was divided into three options (good= "1"; fair = "2"; poor = "3"); health
satisfaction was recoded in the same way as life satisfaction (satisfied = "1"; not
satisfied = "0"); The comorbid conditions were divided into three categories: without
other chronic diseases = "0", with one chronic disease = "1", with two or more chronic
diseases = "2").Work ability is expressed as the degree to which normal work is affected
by physical health reasons (unable to work = "1"; unable to work for a long time = "2",
works properly = "3"). Other variables in this section are coded as dichotomous
variables (yes = "1"; no = "0").

3. Lifestyles and social activity
The variables in this part mainly include: smoking (smoking = "1"; no smoking / quit
smoking = "0"), drinking (drinking = "1"; no drinking = "0"), physical activity (yes =
"1"; no = "0") and social activity (yes = "1"; no = "0").

4. Family Relationships
The relationship with spouses, the relationship with children and the number of children
are selected as three variables in this section. Among them , the relationship with
spouses (children) is divided into three categories: satisfied = "1"; no spouse (children)
= "2"; not satisfied = "3". The number of children is divided into 0, 1 to 3 and more
than 3.

1

Page 92 of 93

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 23, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-059663 on 3 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

1

STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies 

Item 
No Recommendation

Page
No

(a) Indicate the study’s design with a commonly used term in the title or 
the abstract

2Title and abstract 1

(b) Provide in the abstract an informative and balanced summary of what 
was done and what was found

2

Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being 

reported
4

Objectives 3 State specific objectives, including any prespecified hypotheses 5

Methods
Study design 4 Present key elements of study design early in the paper 6
Setting 5 Describe the setting, locations, and relevant dates, including periods of 

recruitment, exposure, follow-up, and data collection
6

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection 
of participants

7

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, 
and effect modifiers. Give diagnostic criteria, if applicable

7-8

Data sources/ 
measurement

8*  For each variable of interest, give sources of data and details of methods 
of assessment (measurement). Describe comparability of assessment 
methods if there is more than one group

7

Bias 9 Describe any efforts to address potential sources of bias 23
Study size 10 Explain how the study size was arrived at 6
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If 

applicable, describe which groupings were chosen and why
7-8

(a) Describe all statistical methods, including those used to control for 
confounding

8-9

(b) Describe any methods used to examine subgroups and interactions 7
(c) Explain how missing data were addressed 7
(d) If applicable, describe analytical methods taking account of sampling 
strategy

NA

Statistical methods 12

(e) Describe any sensitivity analyses NA

Results
(a) Report numbers of individuals at each stage of study—eg numbers 
potentially eligible, examined for eligibility, confirmed eligible, included 
in the study, completing follow-up, and analysed

7

(b) Give reasons for non-participation at each stage 7

Participants 13*

(c) Consider use of a flow diagram NA
(a) Give characteristics of study participants (eg demographic, clinical, 
social) and information on exposures and potential confounders

8-9Descriptive data 14*

(b) Indicate number of participants with missing data for each variable of 
interest

NA

Outcome data 15* Report numbers of outcome events or summary measures 9-19
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted 

estimates and their precision (eg, 95% confidence interval). Make clear 
which confounders were adjusted for and why they were included

18
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2

(b) Report category boundaries when continuous variables were 
categorized

8

(c) If relevant, consider translating estimates of relative risk into absolute 
risk for a meaningful time period

NA

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, 
and sensitivity analyses

NA

Discussion
Key results 18 Summarise key results with reference to study objectives 19
Limitations 19 Discuss limitations of the study, taking into account sources of potential 

bias or imprecision. Discuss both direction and magnitude of any potential 
bias

22-
23

Interpretation 20 Give a cautious overall interpretation of results considering objectives, 
limitations, multiplicity of analyses, results from similar studies, and other 
relevant evidence

21-
23

Generalisability 21 Discuss the generalisability (external validity) of the study results 23-
24

Other information
Funding 22 Give the source of funding and the role of the funders for the present study 

and, if applicable, for the original study on which the present article is 
based

25

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 
published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 
available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 
available at www.strobe-statement.org.
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