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What is already known on this subject? 

Cognitive decline and dementia risk have been associated with a range of social isolation 

markers, including older people’s living arrangements. However, there is limited and 

conflicting evidence on the association between living arrangements and cognition in mid-late 

life. Most studies have largely focused on the effects of living alone in Western societies, but 

little is known about multigenerational living arrangements. Since living arrangements are 

largely determined by the societal, economic, and cultural context of a society, its impact on 

cognition may vary between Western and non-Western settings.  

 

What this study adds? 

This study measured gender-specific trajectories of episodic memory among middle-aged and 

older adults in China and England, and compared how episodic memory declined across 

specific living arrangements in the two countries. Living alone was associated with a faster 

memory decline among English women only. Co-residing with children/grandchildren in the 

absence of a partner was more detrimental than living alone among Chinese men and English 

women. Although older people’s living arrangements are important for various ageing 

outcomes, these arrangements do not predict consistent differences in memory decline and 

appear to be context- and gender-specific. 
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Abstract  

Background: There is mixed evidence on the association between living arrangements and 

mid-late life cognition, which may be due to distinct familial arrangements and preferences 

between populations. To address such heterogeneity, we assessed these associations in China 

and England.   

Methods: Four-year trajectories of episodic memory scores (0-20, word-recall test) by living 

arrangements (living with partner only, living with partner and children/grandchildren, living 

with no partner but with children/grandchildren, and living alone) were estimated using latent 

growth curve modelling for men and women aged 50+ from China (N=12,801) and England 

(N=10,964). 

Results: After adjusting for baseline socioeconomic, health behavioural, and health 

covariates, worse baseline memory was found in Chinese adults living with no partner but 

with children/grandchildren and in Chinese women living with partner and 

children/grandchildren, compared to those living with partner only. Better baseline memory 

was associated with living alone in English women. A faster memory decline was found in 

Chinese men living with no partner but with children/grandchildren (-0.122 word/year, 95% 

confidence interval [CI]: -0.213, -0.031), as well as in English women living with 

children/grandchildren with (-0.114, 95% CI: -0.180, -0.049) or without (-0.118, 95% CI: -

0.209, -0.026) a partner and those living alone (-0.075, 95% CI: -0.127, -0.024). No 

differences at baseline nor over follow-up were found between English men in different living 

arrangements.  

Conclusion: Overall, our findings did not confirm the protective effects of co-residence with 

children/grandchildren, nor the detrimental effects of living alone on mid-late life cognition in 

China and England. 
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Background 

In 2014-2015 approximately 47 million people were living with dementia globally, among 

whom 10.5 million were from China,1 and about 850,000 were from the UK.2 As the number 

of people living with dementia is projected to soar to 132 million in 2050,1 it is crucial to 

better understand cognitive decline and the role of modifiable risk factors. Although a review 

from the Alzheimer’s Association3 found unclear evidence on social engagement as a 

potential protective factor against cognitive decline, the Lancet Commission on Dementia 

Prevention, Intervention, and Care4 and a recent meta-analysis5 concluded that social 

isolation in late life is a modifiable risk factor for dementia and cognitive decline.  

Social isolation in middle-aged and older adults is intertwined with their living 

arrangements.6 7 Living arrangements have been found to be associated with a number of 

physical and mental health outcomes,7-9 but cognition has received much less attention in the 

literature and the evidence is conflicting. A European-wide study of adults aged 65+ with a 

follow-up of 2-to-3 years reported protective effects of co-residing with partner against 

episodic memory decline in Sweden, the Netherlands, and Belgium but not in Southern 

European countries; no advantage was found for co-residing with adult children in any 

setting.10 In contrast, a study from Wales showed that living alone was neither associated 

with cognition at baseline nor cognitive decline over two years among adults aged 65+.11 A 

recent study from China showed that, compared to living alone, co-residing with children, 

either with or without a spouse, was associated with higher risk of cognitive impairment 

among older Chinese adults.12  

As living arrangements are largely determined by the societal, economic, and cultural context 

of a society, its impact on cognition in mid-late life may well differ between societies, and 

thus contribute to the mixed findings. Testing this possibility demands cross-national 
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comparisons between societies with very different profiles such as China and England – two 

countries with distinct cultural norms towards household arrangements (e.g. filial piety still 

strongly regulates expectations and behaviours within Chinese families) and at different 

economic development stages. The rapid socioeconomic transition in China has changed 

older people’s family arrangements voluntarily or involuntarily. For instance, some older 

adults may prefer not to live in a multigenerational setting as they increasingly value their 

own privacy and prefer to avoid intergenerational conflicts;13 whereas others may be forced 

into living in an ‘empty nest’ as their children migrate for marriage and work.14 In addition, 

the abovementioned meta-analysis5 and the Lancet Commission report4 heavily relied on 

studies conducted in Western countries. A direct comparison between China and England 

therefore would provide fresh insights.  

Residential opportunities in later life are not only influenced by predominant family systems, 

but also by health and social care policies which present feasible options for the management 

of ageing in a given context.15 Unlike England where assisted living and long-term care are 

generally available for the elderly, the lack of such services coupled with filial piety make 

home-based informal care the main form of care for Chinese elderly.15 In England, the share 

of elderly people living in multigenerational households has dwindled over the last few 

decades due to the growing preference towards independent living.16 Given the higher 

expectations towards multigenerational living in China than in England, multigenerational 

living may be more beneficial for cognition in China. Whereas living alone – often associated 

with being abandoned in China – could be considerably more detrimental in China than in 

England.  

In this study, we compared four-year trajectories of episodic memory by living arrangements 

in China and England, using prospective data from two nationally representative cohort 
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studies – the China Health and Retirement Longitudinal Study (CHARLS) and England 

Longitudinal Study of Ageing (ELSA). We selected episodic memory because, as part of 

fluid intelligence, it is sensitive to ageing and starts to decline from middle age,17 and has 

high diagnostic accuracy for identifying Alzheimer’s disease.18 Since women generally live 

longer than men, older women are more likely to live alone compared to their male 

counterparts in western countries. In China, however, they often live with their adult children. 

Therefore, gender differences in the association between living arrangements and episodic 

memory may be unique for each context.  

Methods 

Study design 

Nationally representative samples of middle-aged and older community-dwelling adults were 

selected from China (CHARLS: age≥45) and England (ELSA: age≥50). The baseline survey 

was conducted in 2011/2 for CHARLS and 2002/3 for ELSA, with a response rate of 81% 

and 70%, respectively.19 20 Comprehensive information on sociodemographic, family, and 

health characteristics were collected at baseline and at biennial re-examinations in both 

studies.19 20 Ethical approval was provided by the Ethical Review Committee of Peking 

University and London Multi-Centre Research Ethics Committee, respectively for CHARLS 

and ELSA. All CHARLS and ELSA participants provided written informed consent. Using 

data from the first three examinations (Waves 1-3 for CHARLS and ELSA), we analysed 

participants aged 50+ at baseline and with data on episodic memory at any wave (CHARLS 

N=12,801; ELSA N=10,964). At the end of the follow-up, 10,502 (82.0%) CHARLS and 

7,229 (65.9%) ELSA participants remained in the cohorts.   

Episodic memory  
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Both studies measured episodic memory using immediate and delayed recall of ten words at 

all waves. Participants were asked to recall as many words that were read out loud by the 

computer or the interviewer immediately after the ten-word list was read (immediate word 

recall) and after a short delay (delayed word recall). Episodic memory scores (0-20) 

comprised the total number of correctly repeated words in both recall tests. Details of the 

episodic memory tests in in each study are provided in Supplementary Methods.  

Living arrangements 

Baseline data on living arrangements were based on each household member and his/her 

relation to the participant in both CHARLS and ELSA. Co-residence with a spouse or partner 

was determined using the household grid in ELSA but ascertained by questions on marital 

status in CHARLS. Several types of living arrangements were derived including: 1) living 

with partner only (spouse or cohabiting partner), 2) living with partner, children and/or 

grandchildren, 3) living with no partner but with children and/or grandchildren, 4) other 

multigenerational living arrangements, and 5) living alone. We excluded participants who 

lived with siblings, other relatives or non-relatives at baseline (N=30 in CHARLS and N=187 

in ELSA).  

Covariates 

All covariates were measured at baseline. Socioeconomic position (SEP) was captured by 

education, physical wealth, and ownership of current residence. Educational levels were 

grouped into low (CHARLS: ≤elementary school; ELSA: no qualifications), medium 

(CHARLS: lower secondary school; ELSA: NVQ1-NVQ3), or high (CHARLS: ≥upper 

secondary school; ELSA: ≥NVQ4). Physical wealth was captured by the total number of 

household assets (including electronics, vehicles, and valuables), and were categorised into 

study-specific tertiles. Health behaviours included smoking status and alcohol drinking 
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frequency in the past year. We also included several health variables, covering self-rated 

hearing, number of limitations in activities of daily living (ADLs, including bathing, dressing, 

eating, getting into/out of bed, and using the toilet), and self-reported doctor-diagnosis of 

cardiovascular disease, hypertension, and diabetes. Hearing could be a confounder as hearing 

loss is a risk factor for dementia4 and it may also be associated with living arrangements (e.g., 

older adults with hearing problems may be more likely to live with others). Probable 

depression was determined by the 10-item Center for Epidemiological Depression (CES-D) 

scale21 in CHARLS (score≥12) and the 8-item CES-D scale22 in ELSA (score≥3). A detailed 

coding scheme of covariates is provided in Table S1.  

Statistical analyses 

Trajectories of episodic memory over the four-year follow-up in CHARLS and ELSA were 

estimated using latent growth curve modelling (LGCM) with two latent growth factors – the 

intercept (i.e. episodic memory scores at baseline) and the slope (i.e. rate of change in 

episodic memory scores per year of follow-up). Utilising episodic memory scores measured 

at three waves, a linear slope was estimated using factor loadings of 0, 2, and 4 for each 

wave, respectively, reflecting the time interval between waves. Both the intercept and slope 

factors were regressed on living arrangements separately for men and women, adjusting for 

age (centred at 60) and age squared (Model 1) to account for the possible non-linear age 

pattern of episodic memory, and additionally for SEP and health behaviours (Model 2) and 

health status (Model 3). In all models, the slope factor was additionally regressed on the 

number of word recall tests taken by the participants to take the possible practice effect of 

learning the cognition tests across waves into account.10 Using the Model 3 results, four-year 

episodic memory trajectories were depicted by living arrangement categories with ageing-

vector graphs23 for every two years of age. We tested the gender interaction between living 
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arrangements and the intercept and slope, separately. We did not find any gender interaction 

in CHARLS (p for intercept=0.27, p for slope=0.46) but in ELSA there was gender 

interaction for the intercept (p<0.05) but not the slope (p=0.76). All analyses were performed 

using Mplus 7.4 (Muthén & Muthén, 2015), and unstandardised coefficients are reported. 

Mplus handles missing outcome data using full information maximum likelihood (FIML) 

which yields valid estimates if missingness depends on observed data (i.e. missing at 

random), and is as effective as multiple imputation.24 FIML was also used to deal with 

missingness on the covariates included in Models 2 and 3 by estimating their variances and 

covariances.25 The comparative fit index (CFI)>0.95, Tucker-Lewis index (TFI)>0.95, and 

root mean squared error of approximation (RMSEA)<0.06 indicate good model fit.26 These 

model fit indices showed that we had reasonable goodness of model fit in CHARLS and 

ELSA datasets (Table S2).  

We carried out several sensitivity analyses. First, to quantify the possible impact of changes 

in living arrangements during follow-up, we conducted a sensitivity analysis in participants 

with stable living arrangements across the three waves. Second, analyses were carried out 

among participants with no cognitive impairments – excluding those at the bottom age- and 

sex-specific quintile of global cognition. Global cognition measures were derived using data 

on episodic memory, time orientation and executive function in line with a previous 

CHARLS and ELSA study27. Third, analyses were restricted to participants with episodic 

memory scores across all three waves. 

Results 

Episodic memory decreased across waves in CHARLS, but slightly increased in ELSA 

(Table 1) possibly owing to biases from attrition and practice effects. Additional analyses 

showed improvements in predicted memory scores with each additional word recall test taken 
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over the four-year period, especially for younger participants (Figure S1). Participants with 

better baseline memory were more likely to be followed up in ELSA (Table S3). In China, it 

was most common to be living with partner and children/grandchildren, followed by living 

with partner only. These were also the two most prevalent arrangements in England but 

followed an inverse order. The proportion of adults living alone was much higher in England 

than in China. Living in other multigenerational settings was rare in both China (<5%) and 

England (<2%); subsequent results for this category are therefore not reported.  
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Table 1. Study characteristics of the CHARLS and ELSA analytic samples by gender  

 CHARLS (N=12,801) ELSA (N=10,964) 

Men 

(N=6,315) 

Women 

(N=6,486) 

Men 

(N=4,992) 

Women 

(N= 5,972) 

Mean episodic memory scores (0-20, 
SD) 

    

  Wave 1 6.9±3.3 6.6±3.5 9.1±3.5 9.6±3.6  

  Wave 2 6.8±3.4 6.3±3.7 9.5±3.5 10.1±3.7  
  Wave 3 6.1±3.5 5.7±3.7 9.7±3.6  10.2±3.8  

Mean age (years, SD) 61.9±8.1 61.7±8.3 64.8±10.0 65.4±10.6 

Living arrangements (%)     
Living with partner only 30.5 28.3 57.5 47.8 

Living with partner and 

children/grandchildren 

50.5 45.1 20.6 13.6 

Living with no partner but with 
children/grandchildren 8.2 15.4 2.3 5.9 

Living in other multigenerational 

setting  4.4 3.7 1.1 1.1 
Living alone 6.4 7.6 18.6 31.6 

Educational level (%)     

Low 62.6 81.3 36.3  47.4 

Medium 22.5 11.4 35.6 35.3 
High  14.9 7.3 28.1 17.3 

Physical wealth tertiles (%)     

Low 43.7 45.1 40.4 47.7 
Medium 33.0 32.5 43.5 38.3 

High 23.4 22.4 16.1 14.0 

Does not own current residence (%) 9.9 11.4 18.7 21.4 
Not married or cohabitating (%) 15.3 23.7 23.7 40.1 

Smoking status (%)     

Never smoker 26.7 91.2 25.9 43.5 

Past smoker 17.3 2.3 56.9 38.4 
Current smoker 56.1 6.5 17.2 18.1 

Alcohol drinking frequency (%)     

Never 51.2 90.5 7.9 14.8 
Less than once a month  11.2 4.8 12.8 24.9 

1-3 times a month†/1-2 times a month‡ 5.6 1.5 9.1 11.5 

1-3 times a week†/1-2 times a week‡ 7.2 1.1 34.3 26.9 
4-6 times a week†/3-6 times a week‡ 1.8 0.3 30.1 18.7 

Almost daily or more 23.0 1.7 5.8 3.2 

Mean number of limitations in activities 

of daily living (0-5, SD) 0.3±0.8 0.4±1.0 0.4±1.0 0.4±1.0 
Self-rated hearing (%)     

Excellent or very good  14.0 12.6 41.8 54.6 

Fair 29.5 29.4 31.1 28.8 
Poor or very poor  56.5 58.0 27.1 16.6 

Probable depression^ (%) 23.0 36.2 20.1 28.4 

Self-reported cardiovascular disease (%) 14.7 18.5 26.3 20.5 

Self-reported hypertension (%) 27.1 31.7 36.9  38.8  
Self-reported diabetes (%) 6.2 8.1 8.9  6.1  

†For CHARLS 
‡For ELSA  

^Probable depressive cases were defined as CES-D 10 scores ≥ 12 in CHARLS and CES-D 8 scores ≥3 in ELSA. 
SD: standard deviation 
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Although English adults had better episodic memory at baseline than their Chinese 

counterparts, their age-related declines in episodic memory were stronger (Tables 2-3). 

Compared to Chinese men living with partner only, those living with partner and 

children/grandchildren and those living alone had worse episodic memory at baseline 

(intercept in Table 2). However, only Chinese men living with no partner but with 

children/grandchildren had a faster memory decline (slope in Model 1: -0.115 word/year, 95% 

confidence interval [CI]: -0.205, -0.024) than the reference group. Differences in baseline 

episodic memory for Chinese men living alone were explained by SEP and health behaviours. 

Nevertheless, these factors along with health status did not diminish baseline differences for 

Chinese men living with partner and children/grandchildren; nor prospective differences for 

Chinese men living with no partner but with children/grandchildren. Among English men, 

only those living alone had poorer episodic memory at baseline (Model 1: -0.470 word, 95% 

CI: -0.664, -0.276) and a faster decline (-0.086 word/year, 95% CI: -0.149, -0.023) than the 

reference group; but these differences were explained by SEP and health behaviours. Overall, 

fully-adjusted memory trajectories were generally similar across living arrangement 

categories for men in England (Figure S2) and in China (Figure 1), with the exception of the 

widening gap in episodic memory between Chinese men living with no partner but with 

children/grandchildren and those living with partner only over the follow-up.  
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Table 2. Study-specific linear growth model of episodic memory scores (0-20) by living arrangements in men 

 Model 1* Model 2† Model 3‡ 

 Intercept Slope Intercept Slope Intercept Slope 

 b (95% CI) b (95% CI) b (95% CI) b (95% CI) b (95% CI) b (95% CI) 

CHARLS 

      

Mean 7.494 (7.365, 7.624) -0.499 (-0.609, -0.390) 6.740 (6.470, 7.010) -0.427 (-0.556, -0.297) 7.188 (6.872, 7.504) -0.407 (-0.548, -0.266) 
Variance  3.734 (3.241, 4.227) 0.068 (0.004, 0.133) 2.872 (2.411, 3.334) 0.071 (0.010, 0.132) 2.706 (2.250, 3.162) 0.073 (0.013, 0.134) 

Baseline age, centred -0.083 (-0.095, -0.071) -0.010 (-0.014, -0.007) -0.033 (-0.045, -0.021) -0.008 (-0.012, -0.004) -0.031 (-0.043, -0.018) -0.008 (-0.012, -0.004) 
Baseline age, squared -0.002 (-0.003, -0.001) 0.000 (-0.001, 0.000) -0.003 (-0.004, -0.003) 0.000 (-0.001, 0.000) -0.003 (-0.004, -0.002) 0.000 (-0.001, 0.000) 

Living with partner only Ref Ref Ref Ref Ref Ref 
Living with partner and 

children/grandchildren -0.230 (-0.383, -0.076) -0.013 (-0.062, 0.037) -0.309 (-0.459, -0.159) -0.008 (-0.058, 0.043) -0.257 (-0.406, -0.108) -0.012 (-0.062, 0.039) 
Living with no partner but 

with children/grandchildren -0.210 (-0.494, 0.074) -0.115 (-0.205, -0.024) -0.126 (-0.400, 0.149) -0.108 (-0.199, -0.017) 0.011 (-0.262, 0.283) -0.122 (-0.213, -0.031) 
Living alone -0.561 (-0.858, -0.264) -0.049 (-0.146, 0.049) -0.225 (-0.510, 0.061) -0.028 (-0.125, 0.069) -0.168 (-0.450, 0.115) -0.033 (-0.130, 0.064) 

ELSA 

      
Mean 10.065 (9.959, 10.172) -1.333 (-1.715, -0.952) 8.395 (8.117, 8.672) -1.095 (-1.459, -0.732) 8.809 (8.515, 9.103) -1.130 (-1.493, -0.767) 

Variance  4.848 (4.362, 5.334) 0.069 (0.005, 0.132) 3.952 (3.501, 4.403) 0.072 (0.012, 0.132) 3.833 (3.387, 4.279) 0.071 (0.011, 0.131) 
Baseline age, centred -0.154 (-0.167, -0.142) -0.006 (-0.010, -0.002) -0.119 (-0.131, -0.107) -0.006 (-0.010, -0.002) -0.114 (-0.126, -0.101) -0.006 (-0.011, -0.002) 

Baseline age, squared 0.000 (-0.001, 0.001) 0.000 (0.000, 0.000) 0.000 (-0.001, 0.000) 0.000 (0.000, 0.000) 0.000 (-0.001, 0.000) 0.000 (0.000, 0.000) 
Living with partner only Ref Ref Ref Ref Ref Ref 

Living with partner and 
children/grandchildren -0.184 (-0.382, 0.013) -0.049 (-0.111, 0.013) -0.067 (-0.255, 0.121) -0.046 (-0.108, 0.015) -0.056 (-0.242, 0.141) -0.048 (-0.109, 0.014) 

Living with no partner but 
with children/grandchildren -0.333 (-0.815, 0.150) -0.032 (-0.180, 0.116) 0.233 (-0.227, 0.693) 0.008 (-0.140, 0.156) 0.300 (-0.158, 0.778) 0.027 (-0.122, 0.175) 

Living alone -0.470 (-0.664, -0.276) -0.086 (-0.149, -0.023) 0.052 (-0.139, 0.244) -0.050 (-0.115, 0.015) 0.072 (-0.120, 0.309) -0.041 (-0.107, 0.024) 
b represents unstandardised coefficients. 

Ref: reference category 

*Adjusted for age and age squared. The slope was additionally adjusted for the number of episodic memory tests taken over the four-year period. 

†Adjusted for Model 1 covariates plus educational level, physical wealth, current residence ownership, smoking status and alcohol drinking frequency. 

‡Adjusted for Model 2 covariates plus number of limitations in ADLs, self-rated hearing, probable depression, and self-reported doctor-diagnosis of cardiovascular disease, hypertension, and diabetes, in turn. 
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Contrary to the results for men, living arrangements were more influential in episodic 

memory decline for women in England than in China (Table 3). Chinese women co-residing 

with children/grandchildren, regardless of the presence of their partner, had worse baseline 

episodic memory than the reference group after full adjustment. Memory decline did not 

differ between living arrangement categories in Chinese women except those living with no 

partner but with children/grandchildren (Model 1: -0.084 word/year, 95% CI: -0.154, -0.013). 

This difference in slope was fully explained by SEP and health behaviours. Only English 

women living with no partner but with children/grandchildren had poorer episodic memory at 

baseline than the reference group, but this difference was explained by SEP and health 

behaviours. Despite weak baseline differences among English women, significant differences 

in the rate of decline emerged over the four years of follow-up, which remained strong after 

controlling for all covariates. Specifically, English women co-residing with 

children/grandchildren, both with (Model 3: -0.114 word/year, 95% CI: -0.180, -0.049) or 

without a partner (-0.118 word/year, 95% CI: -0.209, -0.026), as well as those living alone (-

0.075 word/year, 95% CI: -0.127, -0.024) had faster memory declines than the reference 

group. In conclusion, fully adjusted four-year memory trajectories did not substantially differ 

by living arrangements for Chinese women (Figure S3); but slightly diverged between 

English women co-residing with children/grandchildren, either with or without a partner, and 

those living with their partner only (Figure 2). Trajectories for English women living alone 

converged with those living with their partner only.  

Sensitivity analysis of participants in stable living arrangements over time (CHARLS 

N=5,152; ELSA N=5,666, Table S4) provided a similar pattern of results, but faster declines 

in episodic memory were no longer observed for English women co-residing with 

children/grandchildren and with or without a partner due to small sample sizes (Tables S5-6). 

The associations between living arrangements and episodic memory trajectories were similar 



15 
 

in CHARLS after excluding participants with cognitive impairment at baseline; however, 

most of the associations in ELSA were weaker, except for English men living with their 

partner and children/grandchildren whose memory decline became faster (Table S7). The 

results also remained largely unchanged after excluding participants with doctor-diagnosed 

cognitive disorders (e.g. Parkinson’s disease, Alzheimer’s disease, and dementia) at baseline 

(Table S8). Among participants with complete episodic memory measurements over time, the 

associations became weaker in both studies (Table S9), but more so in English men and 

women due to more selective attrition in ELSA (Table S3).  
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Table 3. Study-specific linear growth model of episodic memory scores (0-20) by living arrangements in women 

 Model 1* Model 2† Model 3‡ 

 Intercept Slope Intercept Slope Intercept Slope 

 b (95% CI) b (95% CI) b (95% CI) b (95% CI) b (95% CI) b (95% CI) 

CHARLS 

      

Mean 7.055 (6.920, 7.189) -0.730 (-0.842, -0.617) 6.246 (5.912, 6.580) -0.736 (-0.882, -0.591) 6.955 (6.580, 7.330) -0.793 (-0.950, -0.637) 
Variance  4.593 (4.079, 5.108) 0.072 (0.005, 0.138) 3.383 (2.907, 3.859) 0.068 (0.006, 0.131) 3.211 (2.740, 3.683) 0.065 (0.004, 0.127) 

Baseline age, centred -0.100 (-0.112, -0.088) -0.014 (-0.018, -0.010) -0.051 (-0.063, -0.039) -0.012 (-0.016, -0.008) -0.046 (-0.058, -0.034) -0.013 (-0.017, -0.009) 
Baseline age, squared -0.001 (-0.002, 0.000) 0.000 (0.000, 0.000) -0.003 (-0.004, -0.002) 0.000 (0.000, 0.000) -0.003 (-0.004, -0.002) 0.000 (0.000, 0.000) 

Living with partner only Ref Ref Ref Ref Ref Ref 
Living with partner and 

children/grandchildren -0.303 (-0.471, -0.135) -0.051 (-0.103, 0.001) -0.369 (-0.531, -0.207) -0.044 (-0.096, 0.009) -0.332 (-0.493, -0.171) -0.044 (-0.096, 0.009) 
Living with no partner but 

with children/grandchildren -0.407 (-0.629, -0.184) -0.084 (-0.154, -0.013) -0.409 (-0.621, -0.196) -0.065 (-0.135, 0.006) -0.336 (-0.548, -0.125) -0.065 (-0.136, 0.005) 
Living alone -0.119 (-0.420, 0.181) 0.004 (-0.092, 0.101) 0.027 (-0.258, 0.312) 0.008 (-0.088, 0.104) -0.012 (-0.295, 0.271) 0.013 (-0.082, 0.109) 

ELSA 

      
Mean 10.624 (10.523, 10.724) -1.282 (-1.641, -0.924) 9.462 (9.257, 9.666) -1.142 (-1.477, -0.807) 9.800 (9.579, 10.021) -1.187 (-1.521, -0.853) 

Variance  5.004 (4.551, 5.457) 0.076 (0.018, 0.135) 4.145 (3.723, 4.567) 0.102 (0.046, 0.157) 3.979 (3.560, 4.397) 0.093 (0.037, 0.148) 
Baseline age, centred -0.131 (-0.142, -0.119) -0.007 (-0.011, -0.003) -0.094 (-0.105, -0.082) -0.007 (-0.010, -0.003) -0.090 (-0.101, -0.078) -0.007 (-0.010, -0.003) 

Baseline age, squared -0.002 (-0.002, -0.001) 0.000 (0.000, 0.000) -0.002 (-0.002, -0.001) 0.000 (0.000, 0.000) -0.002 (-0.002, -0.001) 0.000 (0.000, 0.000) 
Living with partner only Ref Ref Ref Ref Ref Ref 

Living with partner and 
children/grandchildren -0.031 (-0.244, 0.183) -0.108 (-0.173, -0.042) 0.101 (-0.102, 0.304) -0.113 (-0.178, -0.047) 0.118 (-0.083, 0.319) -0.114 (-0.180, -0.049) 

Living with no partner but 
with children/grandchildren -0.593 (-0.883, -0.303) -0.109 (-0.200, -0.018) -0.102 (-0.380, 0.177) -0.109 (-0.201, -0.018) -0.012 (-0.289, 0.266) -0.118 (-0.209, -0.026) 

Living alone -0.059 (-0.222, 0.103) -0.073 (-0.123, -0.022) 0.236 (0.078, 0.395) -0.073 (-0.125, -0.022) 0.266 (0.108, 0.424) -0.075 (-0.127, -0.024) 
b represents unstandardised coefficients. 

Ref: reference category 

*Adjusted for age and age squared. The slope was additionally adjusted for the number of episodic memory tests taken over the four-year period. 

†Adjusted for Model 1 covariates plus educational level, physical wealth, current residence ownership, smoking status and alcohol drinking frequency. 

‡Adjusted for Model 2 covariates plus number of limitations in ADLs, self-rated hearing, probable depression, and self-reported doctor-diagnosis of cardiovascular disease, hypertension, and diabetes, in turn. 
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Discussion 

This cross-national investigation found worse baseline episodic memory in Chinese adults 

with multigenerational living than their partnered counterparts, but such associations were not 

observed in England. A faster rate of episodic memory decline was associated with living 

with no partner but with children/grandchildren in Chinese men, and with co-residing with 

children/grandchildren regardless of the presence of partner in English women. No 

relationship between living alone and episodic memory trajectories was found in Chinese 

adults nor in English men. Slightly better episodic memory at baseline, however, was 

observed in English women living alone than those living with partner only and their 

trajectories converged after the four-year period.  

Potential mechanisms linking living arrangements to cognition 

The conceptual framework by Berkman and colleagues28 theorises that social networks 

provide individuals with opportunities for social support, social influences, social 

engagement, and access to resources and material goods. These mechanisms impact health 

through health behaviours, psychological factors (e.g. self-efficacy and coping effectiveness), 

and physiological processes (e.g. hypothalamic-pituitary-adrenal axis responses to stress and 

cardiopulmonary fitness). This framework has been extended to social networks and dementia 

risk.29 Living with others, whether partners or other generations, under one roof implies 

guaranteed social networks that provide different types of social interaction and support, 

which in turn link to better cognition and slower cognitive decline via the aforementioned 

pathways.10 29 Living with others also brings more access to resources and material goods into 

the household, which could be protective against cognitive decline via lower levels of stress 

and stress response, depression, cardiovascular risk factors (e.g. lifestyle, hypertension, 

hyperlipidaemia, diabetes), as well as via better access to health care.29-31 In addition, living 
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with other persons may also have protective effects on cognition as it reduces anxiety and 

loneliness older adults may face.10 Social ties, on the other hand, could also bring more 

interpersonal conflicts (e.g. demands for assistance and criticisms) and unfavourable changes 

in behaviours resulting in increased psychological distress which thus compromise one’s 

health.32  

Multigenerational living arrangements 

The worse baseline episodic memory associated with co-residing with children/grandchildren 

we found in China is partially in line with a European-wide cross-sectional study, in which 

co-residing with children was linked to worse immediate recall in men aged 60+ and worse 

delayed recall in women aged 60+.33 Reverse causation may explain some of these 

associations – older Chinese adults with worse cognition may be more likely to live with their 

children/grandchildren for help and care. Comparing our longitudinal findings on co-residing 

with children/grandchildren and additionally with or without a partner, the faster decline in 

episodic memory was driven by co-residing with children/grandchildren in Chinese men, 

whereas for English women it was both the absence of the partner and the co-residence with 

children/grandchildren. These findings contradict those from a European-wide study which 

reported no association between co-residing with adult children and episodic memory 

decline,10 but is consistent with a longitudinal study from China.12 Our cross-sectional and 

longitudinal findings as a whole suggest that the theorised protective effects of living with 

children/grandchildren do not exist or are offset by its detrimental effects.  

It is possible that caring for grandchildren gives the grandparents a purpose for living and a 

cognitive challenge, which in turn may slow down their cognitive decline.34 Caregiving to 

grandchildren has been shown to be protective against cognitive decline in Italian adults aged 

65+.35 Caregiving to grandchildren nevertheless conceptually is not the same as co-residing 
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with grandchildren; co-residing with grandchildren likely brings a heavier burden which may 

undermine the grandparent’s cognition. This explanation may underlie the faster decline of 

episodic memory we found in Chinese men and English women co-residing with 

children/grandchildren. 

Since home-based informal care is the main form of elderly care in China, the elderly who 

experience considerable health declines are most likely to live at home with their partner 

and/or adult children. Whereas in England they could have assisted living or be 

institutionalised since such services are generally accessible. Consequently, the same living 

arrangement may have different meanings in China and England, which may explain some 

country discrepancies and warrants cautious interpretation.  

Living alone 

Both Chinese and English adults living alone, compared to those living with partner only, 

tended to have lower levels of SEP (Tables S10-11). The better episodic memory at baseline 

in English women living alone may support the hypothesis that older adults’ good health and 

cognitive capacity enable them to live independently in the community.9 36 In addition, as 

showed by a study of Spanish women aged 65+,37 older adults living alone are possibly not as 

socially isolated as is often believed and they may actively seek contact with relatives and 

friends. This finding also supports the notion that being alone and feeling lonely are 

conceptually distinct phenomena – living alone is the objective physical separation from 

others, whereas loneliness is the subjective state of feeling alone or separated from others.38 

Due to the faster decline over time, the slight advantage in episodic memory that English 

women living alone had at baseline disappeared after the four years of follow-up. This faster 

decline, however, supports the hypothesis that the presence of a partner is important in 

protecting one’s cognition.10 Even if older adults living alone actively engage with relatives or 
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friends; the social support, person-to-person contact, and access to resources and material 

goods brought by relatives/friends are less beneficial than those provided by partners as 

people age.  

Living alone was not associated with episodic memory trajectories in China. There has been a 

shift in China that older urban-dwelling Chinese adults favour to live by themselves but close 

to their children in the same community/neighbourhood.39 Older Chinese living alone thus 

may have an adult child living nearby who supports them, or they actively engage with their 

relatives and friends who live nearby. According to a Singaporean study, older adults living 

alone were not particularly disadvantaged compared to those living with spouse and/or 

children in their social and economic wellbeing.40 This may explain our findings in China 

given their similarity in cultural norms for family arrangements. 

Strengths and limitations 

To our best knowledge, this is the first study examining how episodic memory trajectories 

differed by living arrangements in mid- to late life from two countries with distinctive cultural 

norms, using longitudinal data from two large nationally representative cohort studies. The 

comparability of our data from China and England is maximised by the similarity between 

CHARLS and ELSA, both of which are sister studies of the Health and Retirement Study. We 

used latent growth curve modelling that allowed us to assess the cross-sectional and 

longitudinal associations between living arrangements and episodic memory simultaneously. 

Moreover, missing data was dealt with by FIML, which makes our results valid under the 

missing at random assumption.  

Although our main findings were supported by the sensitivity analysis results, we were unable 

to assess whether episodic memory decline differed in those who experienced transitions into 

living alone or co-residing with children/grandchildren during the follow-up. Since 
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multigenerational living was uncommon in England, we could not further explore the role of 

specific generations residing in the household in episodic memory decline. Due to the 

differences in elderly care between China and England, our sample from China could consist 

of more unhealthy older adults living at home, perhaps diluting differences in episodic 

memory trajectories between living arrangement categories in China. Although both 

CHALRS and ELSA excluded institutionalised older adults from the sample recruitment, this 

exclusion may also explain the larger re-test effects in ELSA than in CHARLS as long-term 

care is much more prevalent in England than in China. The word recall test – a brief and 

limited test for episodic memory – may not be sufficiently sensitive to age-related changes 

and thus leads to underestimated differences in the rate of episodic memory decline by living 

arrangements. We controlled for socioeconomic position, health behaviours, and health 

conditions that may lead to higher risk of dementia, but we did not test whether these factors 

are mediators linking living arrangements with episodic memory decline, or touch upon other 

possible psychological or physiologic pathways, which need to be addressed in future 

research. Due to data restrictions, we were only able to examine trajectories over four years; 

further research with longer follow-up are therefore also required. 

In summary, multigenerational living was associated with poorer baseline episodic memory in 

China but not in England, and it appeared to accelerate cognitive decline in Chinese men and 

English women. The cognitive advantage among English women living alone disappeared as 

they aged. These results contest the hypothesised protective effects of multigenerational living 

and the detrimental effects of living alone on cognition in both China in England.  
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Figure legends 

Figure 1. Vector graphs of the 4-year episodic memory trajectories by living arrangements for 

every two years of age in CHARLS men 

Note: Figure is based on LGCM Model 3. Black lines indicate statistically significant 

differences in rates of episodic memory decline (slope); grey lines indicate statistically non-

significant slope differences. 

Figure 2. Vector graphs of the 4-year episodic memory trajectories by living arrangements for 

every two years of age in ELSA women 

Note: Figure is based on LGCM Model 3. Black lines indicate statistically significant 

differences in rates of episodic memory decline (slope); grey lines indicate statistically non-

significant slope differences. 
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