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ABSTRACT
Objectives  This study investigated the effects of work 
cessation on cognitive function among older adults in 
rural China. Given that cognitive disorders affect 6.04% of 
individuals aged 60 and above—with higher prevalence in 
rural areas—understanding this relationship is critical.
Design  A cross-sectional study was employed, using data 
from the 2020 wave of the China Health and Retirement 
Longitudinal Study (CHARLS). Regression analysis 
assessed the impact of work cessation on cognitive 
function and the moderating effects of social activities, 
health behaviours and internet use.
Setting  Data were collected from 150 districts, 450 
villages, and urban community units in China.
Participants  The study included 6,318 participants, with 
4,045 currently employed and 2,273 no longer working.
Main outcome measures  Cognitive function was 
evaluated using measures of mathematical computation, 
temporal and image cognition, and situational memory 
was tested through 20 memory-related questions. 
Explanatory variables included work cessation status, 
while moderating variables encompassed social activities, 
health behaviours (smoking and alcohol consumption) and 
internet use.
Results  Work cessation has a negative impact on 
cognitive function, particularly situational memory and 
overall cognitive ability. Stopping work was associated 
with a decrease in cognitive functioning by 0.796 SD 
(p<0.01), a reduction in situational memory capacity by 
1.083 SD (p<0.01) and a decline in total cognitive ability 
by 1.879 SD (p<0.01). However, more social activities, 
better health behaviours (eg, quitting smoking) and 
internet use can alleviate the impact. Seniors with high 
social activity levels showed an increase in cognitive 
functioning by 0.375 SD (p<0.01), while those who drank 
less alcohol had a 0.598 SD improvement in cognitive 
functioning (p<0.01). Internet use improved cognitive 
function by 1.265 SD (p<0.01).
Conclusion  Work cessation significantly reduced 
cognitive function in rural Chinese older adults. Leisure 
activities can mitigate this decline, but they often lack 
quality and diversity. Health behaviour improvements 
show heterogeneity, and internet use mitigates 
cognitive decline despite urban–rural digital gaps. To 
protect rural older adults’ cognitive function, policies 
promoting flexible employment, enhanced recreational 

infrastructure, health outreach and bridging digital 
divides are proposed.

INTRODUCTION
With the rapid development of society and 
the economy and the continuous progress of 
medical technology, the problem of popula-
tion ageing in China is becoming increasingly 
serious. According to the seventh national 
population census, the proportion of people 
aged 60 and older in China reached 18.7% in 
2020. By 2050, the proportion of older people 
is expected to reach 38.7%.1 The ageing trend 
is particularly pronounced in rural areas, 
where the proportion was 8.3 percentage 
points higher by 2020 than in urban areas.2

As health declines with age, many rural 
older people face the reality of having to stop 
working. The retirement system in China 
is unit-based, which refers to a retirement 
framework that organises retirement bene-
fits and policies around distinct units, such as 
departments or organisations, within a larger 
entity. Under this system, most rural older 
people are not entitled to retirement protec-
tion; they decide whether to stop working 
mainly based on their personal health and 
family financial situation. The income of 
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and Aged Care Tracking Survey (China Health and 
Retirement Longitudinal Study) 2020, a large-scale 
and nationally representative survey project.

	⇒ The study considers multiple moderating variables, 
including social activities, health behaviours and in-
ternet use, to explore the mechanisms underlying 
the effects of work cessation on cognitive function.

	⇒ The study is based on cross-sectional data, which 
limits the ability to establish causal relationships be-
tween work cessation and cognitive function.
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rural older adults comes from three main sources: the 
individual, the family and the government,3 and older 
adults will only stop working at an age when the family 
income and the government’s income cover a relatively 
high proportion of their needs. With social and economic 
development, the per capita disposable income in rural 
areas has doubled over the past decade, from 8896 yuan 
in 2013 to 21 691 yuan in 2023. Simultaneously, the social 
security system in rural areas has been progressively 
expanded, with benefits consistently enhanced. This has 
led to a gradual rise in the proportion of income derived 
from social security, now reaching 30%–50%.4 5 Mean-
while, the phenomenon of ‘working beyond old age’ in 
rural areas has shown gradual alleviation.6 7

Older adults in rural areas experience multiple health 
challenges, with cognitive decline being particularly 
significant. As a crucial factor in preserving independent 
living and social engagement, cognitive impairment can 
substantially impact their quality of life. In China, the 
prevalence of cognitive disorders among people aged 60 
years and above is 6.04%, and it is significantly higher in 
rural areas than in urban areas.8 Cognitive dysfunction 
not only affects the quality of life of older adults, but 
also brings heavy economic, medical and care burdens 
to families and society. In 2015, the social and economic 
burden of Alzheimer’s disease patients amounted to 
167.74 billion U.S. dollars, accounting for approximately 
1.47% of the national GDP.9

Prior research has focused on issues such as retirement, 
delayed retirement and postretirement re-employment 
of older adults in urban areas, and the potential impact 
of these phenomena on their health status has been 
explored in depth. In contrast, there is a lack of research 
on the outcomes and mechanisms of the health impacts 
of stopping work or ‘old age without retirement’ among 
rural older adults. Therefore, this study focuses on rural 
older adults and analyses the changes in cognitive func-
tioning due to stopping work and explores the possible 
mechanisms of these effects. This study contributes to a 
deeper understanding of the patterns of change in the 
cognitive functions of rural older adults in the context 
of an ageing society and provides a scientific basis for the 
formulation of health promotion initiatives and social 
support policies for rural older adults.

Rationale and research hypotheses
Effects of work cessation on cognitive functioning
There are different theories on the effects of work 
cessation on cognitive functioning, such as the cogni-
tive reserve theory, cognitive utilisation hypothesis and 
environmental complexity hypothesis.10 11 However, 
despite a wealth of research, there is no consensus on the 
effects of work cessation on the health of older adults. 
For example, Bonsang et al12 used US HRS data and the 
fixed-effects instrumental variable (FE-IV) method and 
concluded that stopping work had a negative effect on 
cognitive functioning. Coe et al13 used European Survey 
of Health, Ageing, and Retirement in Europe (SHARE) 

data and the instrumental variable method and showed 
that stopping work did not have a significant effect on 
cognitive functioning but had a positive effect on phys-
ical health. Godard et al used SHARE data and the FE-IV 
method and concluded that work stoppages may increase 
the incidence of obesity.14 Nishimura et al15 replicated the 
study by changing the data or research methodology and 
ultimately attributed the discrepancy in the conclusions 
of the study to differences in the data and research meth-
odology used by the researchers.

However, some consensus can be drawn from the diverse 
literature that the heterogeneity of the health effects of 
work cessation is related to the type or complexity of an 
individual’s job. Coe et al found that work cessation had 
no effect on many cognitive indicators in white-collar 
workers; however, the length of time spent outside the 
labour force positively affected cognitive functioning in 
blue-collar workers.16 Mazzonna et al also found that for 
people doing physically demanding work, stopping work 
improved their physical and mental health, and cognitive 
function.17 This may be because heavy physical labour can 
cause various health problems. China’s traditional agri-
culture uses high-intensity physical labour, but with the 
advances in science and technology, the level of agricul-
tural mechanisation is increasing. The cumulative mech-
anisation rate of China’s agriculture reached 74% in 2024 
and the intensity of physical labour engaged in by most 
older people will be greatly reduced. We therefore posit:

Hypothesis 1: Cessation of work among rural older 
adults has a negative effect on cognitive function.

Mechanisms of the effects of work cessation on cognitive 
functioning
Leisure activities and cognitive function
According to the ‘use it or lose it’ hypothesis, maintaining 
cognitive functioning requires a certain amount of intel-
lectual activity and mental challenge. Cognitive stimu-
lation decreases after work stops, which has a negative 
impact on cognitive functioning. However, after stop-
ping work, most people replace their time spent at work 
with other things, such as leisure activities. Therefore, it 
is important to consider a person’s leisure activity levels. 
Leisure activities are defined as activities in which an indi-
vidual engages in activities that increase enjoyment or well-
being, independent of work or activities of daily living, 
and include mainly physical, cognitive and social activi-
ties. Many studies have shown that a variety of intellectual, 
physical and social activities can have cognitive enrich-
ment effects and slow down or reduce cognitive decline in 
older adults. Grotz et al found that older adults who took 
on new activities after retirement, such as meeting new 
people, helping others and engaging in a social life, and 
those who adapted to their free time by feeling busy but 
not bored showed better cognitive performance.18 Atalay 
et al found that the rate of cognitive decline with age 
was greater in men than in women after stopping work, 
probably because women spend more time engaging 
in social and family activities.19 In recent years, scholars 
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have focused on exploring the effects of different leisure 
modes on cognition.20 For example, Liu et al included five 
categories of leisure activities in rural China—sedentary, 
cognitive, physical, social contact and social activities—
and found that higher physical activity was associated with 
better cognitive functioning.21 Lifshitz-Vahav et al found 
that high-intensity cognitive activity and participation in 
physical activity had a protective effect on cognitive func-
tioning in older men but not in older women, and leisure 
activities may be particularly beneficial for the cognitive 
functioning of older adults with low literacy.22 Intellec-
tual and community leisure activities were significantly 
associated with improved memory function, while intel-
lectual activity was significantly associated with improved 
working memory, attention and processing speed.23 The 
Lancet Committee on Dementia Prevention, Interven-
tion, and Care reported that social activities may reduce 
cognitive decline,24 and a study by Wang et al suggested 
that a variety of leisure activities would have a stronger 
preventive effect against dementia than the frequent 
repetition of specific leisure activities.25 Accordingly, we 
formulate the second hypothesis.

Hypothesis 2: Rural older adults may enhance cognitive 
function through increased leisure activities.

Health behaviours and cognitive functioning
Individual’s health behaviours contribute to cognitive 
functioning, and work cessation may lead to changes in 
certain health behaviours that may differentially affect 
cognitive functioning. Celidoni et al found systematic 
differences in changes in health behaviours among 
older adults after work cessation in European coun-
tries with different healthcare systems. Specifically, in 
countries with health gatekeeper systems, individuals 
increased their exercise and alcohol consumption after 
retirement.26 In contrast, Zou27 found that tobacco and 
alcohol consumption decreased significantly and health 
behaviours improved significantly after retirement. 
Eibich28 used German socio-economic survey data and a 
breakpoint study method and found that stopping work 
significantly increased sleep time and decreased the prob-
ability of smoking and drinking among older adults, and 
Lang et al29 and Henkens30 also found that stopping work 
increased the probability of giving up smoking. The effect 
of retirement on alcohol consumption has been studied 
extensively, but the findings are not consistent. Bacharach 
et al,31 Brennan et al32 and Zou et al33 found that retire-
ment decreased the probability of alcohol consumption 
by weakening work-related social networks. However, Zins 
et al34 found that older adults may increase their frequency 
of alcohol consumption after retirement due to work 
restrictions on alcohol consumption, increased leisure 
time, wider friendships and increased life stress.35 Kuerbis 
et al36 concluded that there is no significant relationship 
between retirement and alcohol consumption behaviour 
in people without a history of drinking, but retirement 
reduces alcohol consumption in older adults.37 Accord-
ingly, a third research hypothesis is proposed in this study.

Hypothesis 3: Rural older adults improve cognitive 
function through improved health behaviours.

Internet use and cognitive functioning
With the popularisation of mobile internet, the number 
of older people in rural China using the internet has 
become a common phenomenon. According to the 53rd 
Statistical Report on Internet Development in China, as 
of December 2023, the Internet penetration rate in rural 
areas is 66.5%. Mingyang et al found that the internet has 
a nonlinear effect on the health of rural older people, 
with normal use significantly improving their health and 
overuse worsening it. Green et al38 found that internet 
use had a substantial effect on the cognitive function of 
older people, increasing word recall by approximately 
0.759 SD. Xia et al39 found that internet use can improve 
cognitive function in middle-aged people, and more so 
in middle-aged and older adults in rural areas, and that 
cognitive functioning improved differently depending 
on the frequency with which the internet was used for 
recreation, socialisation, study, work and business activ-
ities. Berner et al examined a 6-year follow-up survey of 
adults aged 66 years and older in Sweden and the Neth-
erlands and found that, over time, the use of the Internet 
for cognitive activities was not associated with cognitive 
performance. The Internet was significantly associated 
with a reduction in cognitive decline. Internet users have 
half the chance of significant cognitive decline compared 
with non-Internet users.40 Klimova41 conducted a clin-
ical study on the use of the Internet to prevent cognitive 
decline in healthy older adults as early as 2016, and the 
results suggested that using the Internet, especially an 
online cognitive training programme, may have a positive 
impact on improving cognitive function in healthy older 
adults. Silfvernagel et al42 tailored Internet-based cogni-
tive behavioural therapy for older adults with anxiety 
and depression in a randomised controlled trial. Their 
findings demonstrate the positive impact of Internet-
based cognitive behavioural therapy on cognitive func-
tioning and emotional well-being among older adults 
with anxiety and depression. Kamin and Lang43 analysed 
representative data from 14 countries in the SHARE and 
found that Internet use had a positive impact on cognitive 

Figure 1  Logical Framework Diagram.
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functioning in later life. The fourth hypothesis of the 
present study is based on Yu et al.’s44 finding that the 
breadth and depth of Internet use were positively associ-
ated with cognitive functioning and that different types of 
Internet use had different roles in cognitive decline.

Hypothesis 4: Cognitive decline can be mitigated in 
rural older adults through Internet use.

Based on the literature review and the above analysis, 
it can be concluded that the influence mechanism of 
stopping work in rural older adults affects their cognitive 
function, as shown in figure 1.

Study design and data
Data sources
The data used in this study were obtained from the China 
Health and Aged Care Tracking Survey (China Health 
and Retirement Longitudinal Study, CHARLS) 2020, a 
large-scale interdisciplinary survey project jointly imple-
mented by the China Social Science Research Centre 
at Peking University and the Peking University Youth 
League Committee. The CHARLS was conducted every 
2 years after the national baseline survey started in 2011. 
This study uses the fifth (2020) national follow-up data 
officially released to the public on 16 November 2023, 
which covers 19 395 samples from 28 provinces (auton-
omous regions and municipalities directly under the 
central government), 150 districts, 450 villages, and urban 
community units across the country. The target popula-
tion of this study was rural older adults; after screening, 
there were 6318 participants among rural older adults, 
with high-quality data and a very representative sample.

Variable setting
Outcome variables
The dependent variables in this study include cognitive 
integrity, episodic memory ability and overall cognitive 
ability. Cognitive integrity is measured from aspects such 
as mathematical calculation ability, temporal cognition 
and visual cognition, with a full score of 11 points for this 
section; episodic memory ability is tested through 20 ques-
tions to assess both immediate and delayed memory, with 
a full score of 20 points for this section. The overall cogni-
tive ability was the sum of these two items, with a top score 
of 31. Higher scores on the three explanatory variables 
indicated better ability. In the CHARLS questionnaire, 
the Mini-Mental State Examination was used to measure 
cognitive function. Previous studies have confirmed that 
this scale has good reliability.45 46 The construction of 
the total cognitive score (summation of subscale scores) 
introduces analytical dependency. Despite theoretical 
distinctions between subscales, the interpretative bound-
aries between the total score and subscales warrant careful 
consideration.

Explanatory variable
The explanatory variable in this study was the decision 
to stop work. The auxiliary variable XWorking in the 
questionnaire was chosen to determine whether the 

respondents had stopped working. In total, 4045 were 
employed and 2273 were not. In this paper, we study the 
effect of stopping work on the cognition of older adults; 
therefore, we assigned the value of continuing to work as 
0 and stopping work as 1.

Moderating variables
Socialising
Social activities were measured by the question, “In the 
past month, did you engage in any of the following social 
activities?” In this study, participation in a particular type 
of social activity (Ai) was assigned a value of 1 and non-
participation was assigned a value of 0. The frequency of 
participation in social activities was measured by “How 
often did you do these activities in the past month?” with 
an almost daily score of 2, almost weekly score of 1, and 
infrequently score of 0. The score of ‘social activity’ for 

older adults was calculated as follows 
‍
C =

8∑
1

Ai × Fi.
‍
. The 

theoretical value of ‘social activity’ of older adults can be 
found in the range of 0–24. From this, we can find the 
theoretical value of ‘social activity’ of older adults, the 
range is 0–24, and according to the research needs of this 
paper, it is stipulated that the value of ‘social activity’ of 
older adults ranges from 0–2 for low social activity and 
from 3–24 for high social activity.

Health behaviours
In this study, two indicators, smoking and alcohol 
consumption, were used to define the health behaviours 
of rural older adults. Smoking was measured using the 
question “Do you still smoke or have you quit?” Smoking 
was assigned a value of 0, and quit smoking and never 
smoked were assigned a value of 1. For alcohol consump-
tion, the question “In the past year, did you drink any 
alcohol, including beer, rice or liquor, medicinal wine, 
etc.?” and “How often do you drink?” Measurements 
were taken, with nothing assigned a value of 0 and others 
assigned a value of 1.

Internet use
The following question was selected as a criterion for 
Internet use among older adults: “In the past month, 
did you go online? Including chatting, watching news, 
playing games, managing money, etc., on the cell phone 
network,” assigning 0 to no internet access and 1 to others.

Control variables
Based on the related literature, the control variables in 
this study included sex, age, marital status, education 
level, pension insurance and health insurance.

RESULTS
Impact of work cessation on cognitive ability among rural 
older adults
Model construction

	﻿‍ f
(
x
)

n = a + bx + ciyi + dj · zj + ε‍�
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In this equation. ‍f
(
x
)

n‍ represents the first n function of 
the number of explanatory variables. x is the explanatory 
variable, ‘stopping work’, ‍yi ‍ denotes the control variable, 
‍ci ‍ is the regression coefficient of the control variable i, ‍zj ‍ 
is the moderating variable. ‍dj ‍ is the regression coefficient 
of the moderator variable j nd ﻿‍ε‍ is a randomised pertur-
bation term.

ANOVA
First, we analysed whether the explanatory variables 
affected the cognitive ability of rural older people. The 
results are shown in table 1.

First, we conducted a normality test and homogeneity 
of variance test on the data. The first three columns of 
table 1 present the ANOVA results for the impact of work 
cessation on cognitive functioning, situational memory 
capacity and total cognitive ability of the participants. 
The results show that the F-values of all three groups are 
significant, except for Butler’s test on the variable ‘stop-
ping work’ and situational memory capacity, which is 
not significant. This indicates that there is a significant 
difference in the impact of stopping work on the situa-
tional memory capacity of older adults. Additionally, the 
p-values of Butler’s test for the variable ‘stopping work’ 
in relation to cognitive functioning and total cognitive 
ability are highly significant, indicating that the variances 
in these two groups are not uniform. Therefore, it is 
necessary to use the Kruskal–Wallis H-test. The results are 
shown in the fourth column of table 1.

Table 1 shows that the p-values of the χ2 tests for the 
two groups are highly significant, indicating that the 
effects of stopping work on the cognitive functioning and 
total cognitive ability of the participants were not iden-
tical. The effects of stopping work on the cognitive func-
tioning, situational memory capacity and total cognitive 
ability of older adults were all significantly different and 
can be analysed using regression analysis.

Regression analysis
Stepwise Ordinary Least Squares (OLS) regression analysis of 
work cessation on cognitive functioning in older adults
This study uses OLS regression analysis. Although OLS 
regression typically assumes that the error term follows 
a normal distribution, according to the central limit 
theorem, the estimated regression coefficients still 
have asymptotic normality in large samples.47 Further-
more, this study primarily focuses on the significance of 

relationships between variables rather than the precise 
distribution of parameter estimates, so the results from 
OLS remain highly valuable. A stepwise OLS regression 
was conducted to analyse the effects of six control vari-
ables on the cognitive functioning of the older adults, 
excluding the explanatory variable of ‘stopping work’, in 
Model 1. Then, ‘social activeness’ was added as a moder-
ator variable in Model 2; ‘health behaviour’ was added in 
Model 3, and ‘Internet use’ was added in Model 4. The 
results of this analysis are presented in table 2.

In the four models shown in table  2, the effects of 
stopping work on the cognitive functioning of the older 
adults were all highly significant and negative. This indi-
cates that the cognitive functioning of older adults who 
stopped working is significantly lower than that of those 
who continued to work, which confirms hypothesis 1 in 
terms of cognitive functioning; that is, stopping working 
had a negative impact on the cognitive functioning of the 
participants.

Model 1 shows that all control variables had a significant 
effect on the cognitive functioning of the older adults, 
and the cognitive functioning of males was higher than 
that of females. In the column on age, from the impact 
coefficient (−0.274>−1.680), the older the age, the lower 
the cognitive functioning. In terms of marriage, married 
older people had higher cognitive functioning than 
unmarried older adults; in the column on education, it 
can be seen from the impact coefficient (2.517<3.697) 
that the higher the educational status, the higher the 
cognitive functioning; under social security, the cogni-
tive functioning of older adults who were able to access 
pension/medical insurance was higher than that of older 
adults who did not participate in the pension/medical 
insurance schemes.

Model 2 shows that the older adults with high social 
activity levels have higher cognitive functioning compared 
with those with low social activity levels. In Model 3, after 
adding health behaviours, the effect of smoking on the 
cognitive functioning of older adults was not significant, 
but the coefficient was negative, indicating that the cogni-
tive functioning of older adults who smoked was slightly 
lower than that of older adults who did not smoke. The 
effect of drinking more on the cognitive functioning of 
older adults was not significant, whereas the effect of 
drinking less was significant, indicating that the cogni-
tive functioning of the older adults who drank less was 
higher. Among the control variables, the influence of 

Table 1  Results of the one-way ANOVA on the effect of stopping working on cognitive functioning, situational memory 
capacity, and total cognitive ability in older adults

Variable relationships F-value Butler’s value The chi-square value

Effect of stopping working on cognitive functioning, 348.99*** 7.7401*** 345.47***

Effect of stopping working on situational memory capacity 338.82*** 1.3064

Effect of stopping working on total cognitive ability 430.90*** 13.7701*** 403.61***

***p<0.01, **p<0.05, *p<0.1.
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sex, education and medical insurance on the cognitive 
functioning of the older adults did not change signifi-
cantly. However, in terms of age, in the age group 70–80 
the effect on cognitive functioning became insignificant, 
while the cognitive functioning of those over 80 years 
decreased significantly. Under the influence of health 
behaviours, there was no significant difference in the 
effect of pension insurance participation on the cogni-
tive functioning of older adults. In Model 4, after adding 
internet use, it can be seen that the cognitive functioning 
of older adults who were frequently online was signifi-
cantly higher than those who were online less. The effects 
of the control variables and other moderating variables 
on the cognitive functioning of older adults after the 
addition of internet use were not significantly different 
from those in Model 3.

Stepwise OLS regression analysis of the effect of work cessation 
on situational memory capacity in older adults
Stepwise OLS regression was conducted to analyse the 
effects of the six control variables on the situational 
memory ability of the older adults, except for the explan-
atory variable ‘stopping work’ that is, Model 5. ‘Social 
activeness’ was added as a moderator in Model 6; ‘health 
behaviour’ was added in Model 7, and ‘Internet use’ 
was added in Model 8. The results of this analysis are 
presented in table 3.

In the four models in table 3, the effects of stopping 
work on the situational memory ability of older adults 

are all significant and negative. This means that the 
situational memory ability of older adults who stopped 
working is significantly reduced, which confirms Hypoth-
esis one that stopping working has a negative effect on the 
cognitive function of rural older adults from the aspect of 
situational memory ability.

Model five shows that all control variables had a 
significant effect on the situational memory capacity of 
older adults. The results of the analysis show that males 
have lower situational memory capacity than females; 
in the column of age, from the influence coefficient 
(−0.970>−2.875), the older the age, the lower the situa-
tional memory capacity; in marriage, the married have 
higher situational memory capacity than the unmarried 
older adults; in the column of education, from the influ-
ence coefficient (2.408<4.252), the higher the education, 
the higher the situational memory capacity; in social secu-
rity, those who participate in pension/medical insurance 
have higher situational memory capacity than those who 
do not participate in pension/medical insurance.

Model 6 shows that the participants with high social 
activity levels exhibited higher episodic memory abilities 
compared with those with low social activity levels. The 
effect of incorporating social activity level into the model 
made the impact of sex on episodic memory abilities 
insignificant, suggesting that social activity level weakens 
the influence of sex on the episodic memory abilities of 
older adults. After adding health behaviours to Model 

Table 2  Stepwise OLS regression analysis of the effect of work cessation on cognitive functioning in older adults

Variables Model 1 Model 2 Model 3 Model 4

Control variables

Male 0.661*** 0.677*** 0.671*** 0.694***

70–80 years −0.274*** −0.276*** −0.126 0.0291

80 and over −1.680*** −1.683*** −1.724*** −1.530***

Married 0.391*** 0.413*** 0.401*** 0.399***

Junior high school and below 2.517*** 2.499*** 2.481*** 2.374***

High school and above 3.697*** 3.647*** 3.692*** 3.351***

Participation in pension insurance 0.363*** 0.357*** 0.232 0.220

Participation in health insurance 0.541*** 0.527*** 0.831*** 0.754***

Moderating variables

Highly socially active 0.375*** 0.356** 0.253*

Smoking −0.0725 −0.0455

Drinking a lot 0.0540 0.0606

Drinking less 0.598*** 0.555***

Internet access 1.265***

Stopping work −0.796*** −0.796*** −0.885*** −0.868***

Constant 2.188*** 2.122*** 1.946*** 1.851***

Sample size 6311 6311 2811 2811

R2 0.293 0.295 0.242 0.259

***p<0.01, **p<0.05, *p<0.1.
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7, the effect of smoking on situational memory was not 
significant. In the case of alcohol consumption, the effect 
of less alcohol consumption on the situational memory 
of older adults was very significant. Among the control 
variables, after adding health behaviours, the significance 
of the effects of age, education and social security on 
the situational memory of older adults did not change 
significantly; however, the effect of sex on situational 
memory was significant. There was no significant differ-
ence in the effect of being married on the situational 
memory capacity of older adults under the influence of 
health behaviours. The significance of health insurance 
participation decreases slightly. In Model 8, after adding 
internet use, it can be seen that the older adults who are 
online have a higher situational memory capacity than 
those who are not online. After adding internet use, the 
effects of the control variables and other moderating vari-
ables on the situational memory ability of older adults are 
not much different from those in Model 7, but participa-
tion in health insurance under the influence of health 
behaviours and internet behaviours is still significant, 
but its significance decreased. The significance of social 
activity also decreased from highly significant to relatively 
significant.

Stepwise OLS regression analysis of work cessation on total 
cognitive ability in older adults
Stepwise OLS regression was conducted to analyse the 
effects of six control variables on the total cognitive ability 

of older adults, except for the explanatory variable ‘stop-
ping work’, that is, Model 9; then ‘social activeness’ was 
added as a moderator in Model 10; ‘health behaviour‘ 
was added in Model 11, and ‘internet use’ was added in 
Model 12. In Model 10, ‘social activity’ was added as a 
moderator variable; in Model 11, ‘health behaviour’ was 
added as a moderator variable, and in Model 12, ‘internet 
use’ was added as a moderator variable. The results of this 
analysis are presented in table 4.

In the four models in table  4, the effect of stopping 
work on the total cognitive ability of older adults is very 
significant and all of them are negative; the coefficient of 
the effect of stopping work on the total cognitive ability of 
older adults increases after adding the moderating vari-
ables. Compared with those who continue to work, those 
who stop working have significantly lower total cognitive 
ability, which supports Hypothesis 1; that is, stopping 
working has a negative effect on cognitive function in 
rural older adults.

Model 9 shows that all control variables have a signif-
icant effect on the total cognitive ability of older adults 
(table  2). The analysis results (table  3) indicated that 
males had higher total cognitive ability than females 
(impact coefficient of 0.661), and males had lower situa-
tional memory capacity than females (impact coefficient 
of −0.195). Males have a higher total cognitive ability 
than females (with an impact coefficient of 0.466, which 
is the sum of 0.661 and −0.195). In the column of age, 

Table 3  Stepwise OLS regression analysis of the effect of work cessation on situational memory capacity in older adults

Variables Models 5 Models 6 Models 7 Models 8

Control variables

Male −0.195* −0.163 −0.493** −0.463*

70–80 years −0.970*** −0.974*** −1.061*** −0.861***

80 and over −2.875*** −2.880*** −2.797*** −2.546***

Married 0.328*** 0.372*** 0.0995 0.0966

Junior high school and below 2.408*** 2.373*** 2.549*** 2.410***

High school and above 4.252*** 4.154*** 4.195*** 3.752***

Participation in pension insurance 0.571*** 0.560*** 0.612*** 0.597***

Participation in health insurance 0.687*** 0.659*** 0.692** 0.593*

Moderating variables

Highly socially active 0.732*** 0.613*** 0.480**

Smoking 0.0158 0.0508

Drinking a lot 0.206 0.215

Drinking less 0.891*** 0.835***

Internet access 1.642***

Stopping work −1.083*** −1.083*** −1.214*** −1.191***

Constant 3.640*** 3.511*** 3.743*** 3.619***

Sample size 6311 6311 2811 2811

R2 0.193 0.197 0.185 0.201

***p<0.01, **p<0.05, *p<0.1.
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the impact coefficient shows that (−1.244>−4.555) the 
older the age, the lower the total cognitive ability. In the 
column of marriage, the total cognitive ability is higher 
in married than unmarried older people; in the column 
of education, the impact coefficient (4.924<7.949) shows 
that the higher the educational level, the higher the total 
cognitive ability. In terms of social security, the total cogni-
tive ability of older adults who participated in pension/
medical insurance was higher than that of those who did 
not participate.

Model 10 shows that, compared with older adults with 
low social activity levels, those with high social activity 
levels exhibited significantly better overall cognitive abil-
ities. In Model 11, after adding health behaviours, the 
effect of smoking on the total cognitive ability of older 
adults was not significant, and the effect of drinking more 
on the total cognitive ability of older adults was not signif-
icant, whereas the effect of drinking less was very signif-
icant. Among the control variables, the significance of 
the effects of age, education and social security on the 
total cognitive ability of older adults did not change much 
after adding health behaviours but the effects of gender 
and marriage on the total cognitive ability of older adults 
became non-significant, indicating that there is no signifi-
cant difference between the effects of gender and marital 
status on the total cognitive ability of older adults under 
the influence of health behaviours. After adding internet 
use to Model 12, it can be seen that the total cognitive 
ability of older adults who are online is significantly 

higher than that of those who are not online. After adding 
Internet use, the effects of control variables and other 
moderating variables on the total cognitive ability of older 
adults are not much different from those in Model 11, 
but the significance of participation in pension insurance 
and high social activity reduced from very significant in 
Model 11 to less significant, indicating that the effects of 
participation in pension insurance and high social activity 
on the total cognitive ability of older adults are still signif-
icant, but the degree of significance has been reduced 
under the influence of internet behaviour. This shows 
that under the influence of online behaviour, the effects 
of pension insurance participation and high social activity 
on the total cognitive ability of older adults are still signifi-
cant, but the degree of significance has decreased.

The effects of each variable on the total cognitive ability 
of older adults are cumulative. Across multiple models, 
the effects of stopping work on cognitive functioning, 
situational memory capacity and total cognitive ability 
of older adults were all highly significant and negative, 
indicating that stopping work had a negative effect on 
the cognitive functioning, situational memory ability and 
total cognitive ability of older adults. Hypothesis 1 is there-
fore confirmed, and under the influence of moderating 
variables, the impact of the explanatory variable, whether 
an older adult has stopped working, on their cognitive 
ability remained significant, indicating that the setting 
of moderating variables in this study was reasonable and 
effective. Among the moderating variables, the higher 

Table 4  Stepwise OLS regression analysis of the effect of work cessation on total cognitive ability in older adults

Variables Models 9 Models 10 Models 11 Models 12

Control variables

Male 0.466*** 0.515*** 0.178 0.231

70–80 years −1.244*** −1.251*** −1.187*** −0.831***

80 and over −4.555*** −4.563*** −4.521*** −4.075***

Married 0.718*** 0.785*** 0.501 0.496

Junior high school and below 4.924*** 4.872*** 5.029*** 4.783***

High school and above 7.949*** 7.801*** 7.887*** 7.103***

Participation in pension insurance 0.935*** 0.917*** 0.844** 0.816**

Participation in health insurance 1.228*** 1.186*** 1.523*** 1.347***

Moderating variables

Highly socially active 1.106*** 0.969*** 0.733**

Smoking −0.0567 0.00530

Drinking a lot 0.260 0.275

Drinking less 1.488*** 1.390***

Internet access 2.907***

Stopping work −1.879*** −1.879*** −2.098*** −2.059***

Constant 5.829*** 5.633*** 5.689*** 5.469***

Sample size 6311 6311 2811 2811

R2 0.280 0.284 0.250 0.270

***p<0.01, **p<0.05, *p<0.1.
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the social activity, the higher the cognitive functioning, 
situational memory ability and total cognitive ability of 
older adults, which supports Hypothesis 2. Among the 
healthy behaviours, smoking did not have a great impact; 
drinking had a greater impact on the three cognitive 
abilities of older adults, especially those who drank less 
alcohol, whose cognitive functioning, situational memory 
ability, and total cognitive ability were higher; thus, the 
healthier the behaviours, the higher the cognitive func-
tioning, situational memory ability and total cognitive 
ability of the older adults. The healthier the behaviour, 
the higher was the cognitive functioning, the situational 
memory ability and the total cognitive ability of the older 
adults, which confirms the hypothesis of Proposition 3: 
in Internet use, older adults who used the internet had 
higher cognitive functioning, situational memory ability 
and total cognitive ability than those who did not use the 
internet, which confirms Hypothesis 4.

CONCLUSIONS
This study systematically analysed the direct effects and 
mechanisms of work cessation on cognitive function 
among rural Chinese older adults based on CHARLS 
2020 survey data. Key findings are as follows:

Work cessation significantly reduced cognitive function 
among rural older people
The findings indicate that older people who stop working 
experience marked declines in cognitive integrity (short-
term cognition scores), episodic memory and overall 
cognition compared with those who continued to work. 
These results are consistent with studies from the U.S.,10 
Europe,48 Australia19 and South Korea.49 This phenom-
enon may relate to reduced physical and cognitive stim-
ulation post-cessation, which is particularly pronounced 
in older adults aged ≥80 and those with low educational 
attainment.

Leisure activities demonstrated buffering effects but require 
quality and variety in the activities
Rural older adults with higher social engagement exhib-
ited significantly mitigated cognitive decline after work 
cessation, with physical activities showing the strongest 
protective effects. While consistent with findings by 
Ihle50 and Lee,51 most rural leisure activities remained 
individual-based with low complexity (80.6% with low 
activity participation rates). Current leisure patterns inad-
equately substituted the dynamic stimulation function of 
labour.

Health behaviour improvements showed heterogeneity
Quitting smoking or drinking postwork cessation yielded 
limited cognitive benefits, with only moderate drinkers (vs 
heavy drinkers) showing significant cognitive enhance-
ment (scoring coefficients: 0.555–1.390, p<0.01)—similar 
to observations by Ayyagari52 and Ge.53 These findings 

highlight the need for nuanced health interventions 
tailored to diverse populations.

Internet use mitigated cognitive decline, yet urban–rural 
digital gaps persist
While internet adoption (eg, digital training 
programmes for older adults, adopted by 12.05% in 
the sample) significantly improves cognitive integrity 
(σ=1.265, p<0.01), only few used it compared with 
urban older adults. Moreover, applications centre on 
basic communication (eg, social messaging) rather than 
cognitive training tools—consistent with Green38 and 
Jeon.54

Based on the findings and rural realities, the following 
actionable strategies for cognitive protection among 
older rural-dwelling adults are proposed:

First, it is important to develop flexible, diverse and 
age-friendly employment opportunities. Participation 
in socio-economic activities should be encouraged 
through supported labour mechanisms (eg, training in 
light physical skills, assistance for low-literacy groups) 
to create a low-intensity–continued engagement 
transition, avoiding abrupt cognitive decline after 
labour withdrawal. Second, the accessible cultural 
and recreational infrastructure must be strength-
ened. Age-friendly activity centres in the community 
with essential equipment must be established, and 
local volunteer teams to provide monthly cognitive-
boosting interventions (companionship reading, 
storytelling) for high-risk peers must be deployed. 
Third, it is important to conduct community-wide 
health outreach programmes using culturally appro-
priate approaches. Memory-enhancement informa-
tion via village clinics (dialect-guided health boards 
and oral campaigns linking balanced diets/exercises 
to cognition) must be disseminated. Health fairs must 
be organised during festivals, offering free screenings 
and distributing low-salt/low-alcohol recipe guides. 
Finally, digital divides using pragmatic technology 
adoption must be bridged. Rural authorities should 
promote tailored digital literacy training focused on 
practical skills (video calls, news apps); develop low 
complexity agricultural management tools (weather 
forecast apps, family photo-sharing platforms) and 
leverage university student village workers to teach 
essential e-commerce and daily-use functions.

This study has some limitations. First, the cross-
sectional design restricts causal inference, as 
unobserved confounders may bias the observed asso-
ciations, despite statistical controls. Second, self-
reported measures for variables such as social activity 
frequency and alcohol consumption may introduce 
recall or social desirability bias, potentially affecting 
data accuracy. Third, operationalising ‘work cessa-
tion’ as a binary variable overlooks nuances like part-
time or informal work common in rural settings, which 
could moderate cognitive outcomes. Finally, the total 
cognitive ability score was derived by summing the 
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two subscale scores (situational memory and cogni-
tive functioning). While the subscales were designed 
to measure distinct cognitive domains, the observed 
significant effects for the total score may essentially 
reflect combined contributions from its constituent 
subscales (situational memory and cognitive func-
tioning), rather than representing an independent 
cognitive dimension. Future studies should consider 
non-additive integrative frameworks (eg, latent vari-
able models) to better disentangle multidimensional 
cognitive constructs. Nonetheless, the findings offer 
practical insights for promoting healthy ageing in 
rural China and contribute empirical data to global 
ageing research.

Author affiliations
1School of Preventive Medicine, The Fourth Military Medical University, Xi’an, 
Shaanxi, China
2The Shaanxi Provincial Key Laboratory of Environmental Health Hazard Assessment 
and Protection, Xi’an, China
3The Ministry of Education Key Laboratory of Hazard Assessment and Control in 
Special Operational Environment, Xi’an, China
4Department of Health Service Management and Medical Education, The Fourth 
Military Medical University, Xi’an, Shaanxi, China
5Xijing 986 Hospital Department, Fourth Military Medical University, Xi’an, Shaanxi, 
China
6Fourth Military Medical University, Xi’an, Shaanxi, China

Contributors  WC revised the final manuscript, N-lZ searched for literature and 
revised the background section, J-XL analyzed and interpreted the data, SJ-J 
checked the data results and draw graphs, X-YL and S-YZ revised the discussion 
section, D-GW and X-HL collected, cleaned and prepared the data, LZ searched 
the related literature and wrote a review about this topic. All authors reviewed the 
manuscript. All authors have approved the final version of the manuscript and agree 
to be accountable for all aspects of the work. The guarantor of the study is LZ, 
who takes responsibility for the integrity of the work as a whole, from inception to 
published article.

Funding  The authors declare that financial support was received for the research, 
authorship, and/or publication of this article. This study was supported by the 
National Natural Science Foundation of China General Project (72474221) and the 
Shaanxi Provincial Key Research and Development Program (2023-YBSF-348).

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication  Not applicable.

Ethics approval  Each round of the CHARLS (China Health and Retirement 
Longitudinal Study) survey has been approved by the Biomedical Ethics Committee 
of Peking University. The fieldwork plan for this round of household questionnaire 
surveys has been approved, and the approval number is: IRB00001052 - 11015.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data are available in a public, open access 
repository. All data relevant to the study are included in the article or uploaded as 
supplementary information. The data that support the findings of this study are 
available from the Institute of Social Science Survey, Peking University, Beijing, 
China. Data for 2020 will be available upon request to the corresponding author.55

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Wenwen Cheng http://orcid.org/0009-0002-6416-906X

Liang Zhu http://orcid.org/0000-0001-6702-4603

REFERENCES
	 1	 Long L. Prediction of long-term trend of population aging in China in 

the new era. J Renmin Univ China 2021;35:96–109.
	 2	 Xiaochun Q. The past, present and future of population aging in 

China. Soc Policy Res 2024. 
	 3	 Xiaoyan SUN, Xuexue Z. Analysis of changes in income structure 

and influencing factors of urban and rural elderly in China. Shanghai 
Econ Res 2021;06:62–73. 

	 4	 Junwu D. Survey report on the living conditions of the elderly in 
Urban and Rural China. Beijing: Social Sciences Academic Press, 
2018.

	 5	 Junwu D. Report on the development of quality of life of the elderly in 
China. Beijing: Social Sciences Academic Press, 2018.

	 6	 Jin XY. Research on the labor participation and mental health issues 
of middle - aged and elderly people in rural areas. People’s Tribune 
2024;62–7.

	 7	 Elderly reemployment boosts demographic dividend. National 
Development and Reform Commission. Available: https://www.​
ndrc.gov.cn/fggz/jyysr/jysrsbxf/202305/t20230530_1356850.html 
[Accessed 8 Feb 2025].

	 8	 Jia L, Du Y, Chu L, et al. Prevalence, risk factors, and management 
of dementia and mild cognitive impairment in adults aged 60 years 
or older in China: a cross-sectional study. Lancet Public Health 
2020;5:e661–71. 

	 9	 Jia J, Wei C, Chen S, et al. The cost of Alzheimer’s disease in 
China and re-estimation of costs worldwide. Alzheimers Dement 
2018;14:483–91. 

	10	 Jie LIU, Chao GUO. A study on the influence of early life growth 
environment on cognitive function of middle-aged and elderly 
people. Northwest Popul 2022;43:75–88. 

	11	 Fisher GG, Stachowski A, Infurna FJ, et al. Mental work demands, 
retirement, and longitudinal trajectories of cognitive functioning. J 
Occup Health Psychol 2014;19:231–42. 

	12	 Bonsang E, Adam S, Perelman S. Does retirement affect cognitive 
functioning? J Health Econ 2012;31:490–501. 

	13	 Coe NB, Zamarro G. Retirement effects on health in Europe. J Health 
Econ 2011;30:77–86. 

	14	 Godard M. Gaining weight through retirement? Results from the 
SHARE survey. J Health Econ 2016;45:27–46. 

	15	 Nishimura Y, Oikawa M, Motegi H. What explains the difference in 
the effect of retirement on health? Evidence from global aging data. J 
Econ Surv 2018;32:792–847. 

	16	 Coe NB, von Gaudecker H-M, Lindeboom M, et al. The effect of 
retirement on cognitive functioning. Health Econ 2012;21:913–27. 

	17	 Mazzonna F, Peracchi F. Unhealthy retirement? J Human Resources 
2017;52:128–51. 

	18	 Grotz C, Matharan F, Amieva H, et al. Psychological transition and 
adjustment processes related to retirement: influence on cognitive 
functioning. Aging Ment Health 2017;21:1310–6. 

	19	 Atalay K, Barrett GF, Staneva A. The effect of retirement on elderly 
cognitive functioning. J Health Econ 2019;66:37–53. 

	20	 Park S, Choi B, Choi C, et al. Relationship between education, leisure 
activities, and cognitive functions in older adults. Aging Ment Health 
2019;23:1651–60. 

	21	 Liu H, Pei Y, Wu B. Gendered leisure time-use and its impact on 
cognitive function among older adults in rural China. Ageing Soc 
2022;42:2533–55. 

	22	 Lifshitz-Vahav H, Shrira A, Bodner E. The reciprocal relationship 
between participation in leisure activities and cognitive functioning: 
the moderating effect of self-rated literacy level. Aging Ment Health 
2017;21:524–31. 

	23	 Kim YK, Han SH. Internet use and cognitive functioning in later life: 
focus on asymmetric effects and contextual factors. Gerontologist 
2022;62:425–35. 

	24	 Livingston G, Huntley J, Sommerlad A, et al. Dementia prevention, 
intervention, and care: 2020 report of the Lancet Commission. 
Lancet 2020;396:413–46. 

	25	 Wang J, Li S, Hu Y, et al. The bi-directional relationships between 
diversified leisure activity participation and cognitive function in older 
adults in China: separating between-person effects from within-
person effects. BMC Geriatr 2024;24:426. 

	26	 Celidoni M, Rebba V. Healthier lifestyles after retirement in Europe? 
Evidence from SHARE. Eur J Health Econ 2017;18:805–30. 

	27	 Zou H, Luan BJ, Peng QC, et al. Does retirement change the health 
behavior of urban older adults?—Empirical evidence from breakpoint 
regression based on tobacco and alcohol consumption. Nankai Econ 
Res 2018;06:112–28. 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0009-0002-6416-906X
http://orcid.org/0000-0001-6702-4603
http://dx.doi.org/10.19506/j.cnki.cn10-1428/d.2024.01.001
http://dx.doi.org/10.19626/j.cnki.cn31-1163/f.2021.06.006
http://dx.doi.org/10.19626/j.cnki.cn31-1163/f.2021.06.006
https://www.ndrc.gov.cn/fggz/jyysr/jysrsbxf/202305/t20230530_1356850.html
https://www.ndrc.gov.cn/fggz/jyysr/jysrsbxf/202305/t20230530_1356850.html
http://dx.doi.org/10.1016/S2468-2667(20)30185-7
http://dx.doi.org/10.1016/j.jalz.2017.12.006
http://dx.doi.org/10.15884/j.cnki.issn.1007-0672.2022.02.007
http://dx.doi.org/10.1037/a0035724
http://dx.doi.org/10.1037/a0035724
http://dx.doi.org/10.1016/j.jhealeco.2012.03.005
http://dx.doi.org/10.1016/j.jhealeco.2010.11.002
http://dx.doi.org/10.1016/j.jhealeco.2010.11.002
http://dx.doi.org/10.1016/j.jhealeco.2015.11.002
http://dx.doi.org/10.1111/joes.12215
http://dx.doi.org/10.1111/joes.12215
http://dx.doi.org/10.1002/hec.1771
http://dx.doi.org/10.3368/jhr.52.1.0914-6627R1
http://dx.doi.org/10.1080/13607863.2016.1220920
http://dx.doi.org/10.1016/j.jhealeco.2019.04.006
http://dx.doi.org/10.1080/13607863.2018.1512083
http://dx.doi.org/10.1017/S0144686X21000118
http://dx.doi.org/10.1080/13607863.2015.1124838
http://dx.doi.org/10.1093/geront/gnab149
http://dx.doi.org/10.1016/S0140-6736(20)30367-6
http://dx.doi.org/10.1186/s12877-024-04997-0
http://dx.doi.org/10.1007/s10198-016-0828-8
http://dx.doi.org/10.14116/j.nkes.2018.06.007
http://dx.doi.org/10.14116/j.nkes.2018.06.007


11Cheng W, et al. BMJ Open 2025;15:e094063. doi:10.1136/bmjopen-2024-094063

Open access

	28	 Eibich P. Understanding the effect of retirement on health: 
Mechanisms and heterogeneity. J Health Econ 2015;43:1–12. 

	29	 Lang IA, Rice NE, Wallace RB, et al. Smoking cessation and 
transition into retirement: analyses from the English Longitudinal 
Study of Ageing. Age Ageing 2007;36:638–43. 

	30	 Henkens K, van Solinge H, Gallo WT. Effects of retirement 
voluntariness on changes in smoking, drinking and physical activity 
among Dutch older workers. Eur J Public Health 2008;18:644–9. 

	31	 Bacharach SB, Bamberger PA, Cohen A, et al. Retirement, social 
support, and drinking behavior: a cohort analysis of males 
with a baseline history of problem drinking. J Drug Issues 
2007;37:525–48. 

	32	 Brennan PL, Schutte KK, Moos RH. Retired status and older adults’ 
10-year drinking trajectories. J Stud Alcohol Drugs 2010;71:165–8. 

	33	 Zou H, Luan B, Yu K, et al. Does retirement affect alcohol 
expenditure? Evidence from urban Chinese older adults in 2002-
2009. IJPS 2018;4:10. 

	34	 Zins M, Guéguen A, Kivimaki M, et al. Effect of retirement on alcohol 
consumption: longitudinal evidence from the French Gazel cohort 
study. PLoS One 2011;6:e26531. 

	35	 Wang X, Steier JB, Gallo WT. The effect of retirement on alcohol 
consumption: results from the US Health and Retirement Study. Eur 
J Public Health 2014;24:485–9. 

	36	 Kuerbis A, Sacco P. The impact of retirement on the drinking patterns 
of older adults: a review. Addict Behav 2012;37:587–95. 

	37	 Zantinge EM, van den Berg M, Smit HA, et al. Retirement and a 
healthy lifestyle: opportunity or pitfall? A narrative review of the 
literature. Eur J Public Health 2014;24:433–9. 

	38	 Green CP, Mao L, O’Sullivan V. Internet usage and the cognitive 
function of retirees. Journal of Economic Behavior & Organization 
2021;190:747–67. 

	39	 Xia X, Yuan P, Zhao X, et al. Effect of internet use on cognitive 
function of middle-aged and elderly adults in China: evidence from 
China family panel studies. J Alzheimers Dis Rep 2024;8:387–97. 

	40	 Berner J, Comijs H, Elmståhl S, et al. Maintaining cognitive function 
with internet use: a two-country, six-year longitudinal study. Int 
Psychogeriatr 2019;31:929–36. 

	41	 Klimova B. Use of the Internet as a prevention tool against cognitive 
decline in normal aging. Clin Interv Aging 2016;11:1231–7. 

	42	 Silfvernagel K, Westlinder A, Andersson S, et al. Individually tailored 
internet-based cognitive behaviour therapy for older adults with 

anxiety and depression: a randomised controlled trial. Cogn Behav 
Ther 2018;47:286–300. 

	43	 Kamin ST, Lang FR. Internet use and cognitive functioning in late 
adulthood: longitudinal findings from the survey of health, ageing 
and retirement in Europe (SHARE). J Gerontol B Psychol Sci Soc Sci 
2020;75:534–9. 

	44	 Yu X, Mu A, Wu X, et al. Impact of internet use on cognitive decline 
in middle-aged and older adults in China: longitudinal observational 
study. J Med Internet Res 2022;24:e25760. 

	45	 Luo ZY, Chao JQ, Han JY, et al. The mediating role of psychological 
resilience between community health support and cognitive function 
in the elderly. Modern Preventive Med 2023;50:681. 

	46	 Sun DD, Sun DD, Suo JD, et al. The mediating role of depression 
between social participation and cognitive function in the elderly. 
Chinese J Dis Control Prevent 2022;26:217. 

	47	 Lumley T, Diehr P, Emerson S, et al. The importance of the normality 
assumption in large public health data sets. Annu Rev Public Health 
2002;23:151–69. 

	48	 Mazzonna F, Peracchi F. Ageing, cognitive abilities and retirement. 
Eur Econ Rev 2012;56:691–710. 

	49	 Kim H. Retirement and cognitive ability in Korea. Korean Econ Rev 
2019;35:393–415.

	50	 Ihle A, Grotz C, Adam S, et al. The association of timing of retirement 
with cognitive performance in old age: the role of leisure activities 
after retirement. Int Psychogeriatr 2016;28:1659–69. 

	51	 Lee Y, Chi I, Palinkas LA. Retirement, leisure activity engagement, 
and cognition among older adults in the United States. J Aging 
Health 2019;31:1212–34. 

	52	 Ayyagari P, Sikora Kessler A. Smoking and cognitive functioning at 
older ages: evidence from the health and retirement study. J Econom 
Ageing 2015;6:13–23. 

	53	 Ge S, Tang X, Wei Z, et al. Smoking and cognitive function among 
middle-aged adults in china: findings from the china health and 
retirement longitudinal study baseline survey. J Addict Nurs 
2020;31:E5–12. 

	54	 Jeon S, Charles ST. Internet-based social activities and cognitive 
functioning 2 years later among middle-aged and older adults: 
prospective cohort study. JMIR Aging 2024;7:e63907. 

	55	 Zhao Y. The China Health and Retirement Longitudinal 
Study(CHARLS). Peking University, 2023. Available: https://charls.​
charlsdata.com/pages/Data/2020-charls-wave5/zh-cn.html

http://dx.doi.org/10.1016/j.jhealeco.2015.05.001
http://dx.doi.org/10.1093/ageing/afm119
http://dx.doi.org/10.1093/eurpub/ckn095
http://dx.doi.org/10.1177/002204260703700303
http://dx.doi.org/10.15288/jsad.2010.71.165
http://dx.doi.org/10.18063/ijps.v4i1.420
http://dx.doi.org/10.1371/journal.pone.0026531
http://dx.doi.org/10.1093/eurpub/cku027
http://dx.doi.org/10.1093/eurpub/cku027
http://dx.doi.org/10.1016/j.addbeh.2012.01.022
http://dx.doi.org/10.1093/eurpub/ckt157
http://dx.doi.org/10.1016/j.jebo.2021.08.013
http://dx.doi.org/10.3233/ADR-230137
http://dx.doi.org/10.1017/S1041610219000668
http://dx.doi.org/10.1017/S1041610219000668
http://dx.doi.org/10.2147/CIA.S113758
http://dx.doi.org/10.1080/16506073.2017.1388276
http://dx.doi.org/10.1080/16506073.2017.1388276
http://dx.doi.org/10.1093/geronb/gby123
http://dx.doi.org/10.2196/25760
http://dx.doi.org/10.20043/j.cnki.MPM.202208530
http://dx.doi.org/10.16462/j.cnki.zhjbkz.2022.02.015
http://dx.doi.org/10.1146/annurev.publhealth.23.100901.140546
http://dx.doi.org/10.1016/j.euroecorev.2012.03.004
http://dx.doi.org/10.1017/S1041610216000958
http://dx.doi.org/10.1177/0898264318767030
http://dx.doi.org/10.1177/0898264318767030
http://dx.doi.org/10.1016/j.jeoa.2015.06.001
http://dx.doi.org/10.1016/j.jeoa.2015.06.001
http://dx.doi.org/10.1097/JAN.0000000000000352
http://dx.doi.org/10.2196/63907
https://charls.charlsdata.com/pages/Data/2020-charls-wave5/zh-cn.html
https://charls.charlsdata.com/pages/Data/2020-charls-wave5/zh-cn.html

	Effects of work cessation on cognitive functioning in rural older adults in China: a cross-­sectional study based on CHARLS
	Abstract
	Introduction﻿﻿
	Rationale and research hypotheses
	Effects of work cessation on cognitive functioning

	Mechanisms of the effects of work cessation on cognitive functioning
	Leisure activities and cognitive function
	Health ﻿﻿behaviours﻿﻿ and cognitive functioning
	Internet use and cognitive functioning

	Study design and data
	Data sources

	Variable setting
	Outcome variables
	Explanatory variable
	Moderating variables
	﻿﻿Socialising﻿﻿
	Health ﻿﻿behaviours﻿﻿
	Internet use

	Control variables


	Results
	Impact of work cessation on cognitive ability among rural older adults
	Model construction
	ANOVA

	Regression analysis
	Stepwise ﻿Ordinary Least Squares (OLS)﻿ regression analysis of work cessation on cognitive functioning in older adults
	Stepwise OLS regression analysis of the effect of work cessation on situational memory capacity in older adults
	Stepwise OLS regression analysis of work cessation on total cognitive ability in older adults


	Conclusions
	Work cessation significantly reduced cognitive function among rural older people
	Leisure activities demonstrated buffering effects but require quality and variety in the activities
	Health ﻿﻿behaviour﻿﻿ improvements showed heterogeneity
	Internet use mitigated cognitive decline, yet urban–rural digital gaps persist

	References


