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Cognition and arthritis in older adults—Litao Huo et al.

season (scored 0–5) in CHARLS and HRS; ELSA did not 
include an orientation subscale, so orientation data 
were from CHARLS and HRS only. Executive function 
was measured by verbal fluency (animals named in 
1 minute; truncated at 45 seconds in HRS and ELSA) 
and a pentagon-drawing test (0–1) in CHARLS.13 Total 
cognition scores were created by summing available 
domain scores within each cohort. To facilitate cross-
cohort comparison, all domain and total scores were 
standardised (z-scores) within each dataset, with higher 
values indicating better cognition. The substantial 
heterogeneity in cognitive measurement across the 
cohorts is acknowledged, such as the absence of an 
orientation subscale in ELSA and variations in specific 
executive function items. Analytically, standardising 
domain scores mitigates some of these variabilities, 
though conceptual differences in the underlying 
constructs remain.

Covariates
The authors adjusted for baseline sociodemographic 
factors, lifestyle behaviours, and comorbidities known 
to confound the arthritis–cognition relationship. 
Covariates included age (continuous), gender (male/
female), residence (urban/rural in CHARLS; region 
in HRS/ERCLA; England only in ELSA), marital status 
(married versus [vs] other), and education (primary, 

secondary, tertiary).9,11 Lifestyle factors comprised 
self-reported smoking (yes/no) and drinking (yes/no) 
status, and body mass index (BMI, kg/m²) derived 
from objectively measured height and weight. Chronic 
health conditions—hypertension, diabetes, heart 
disease, stroke, cancer, and psychiatric disorders—
were self-reported physician diagnoses. Depressive 
symptoms were assessed using the 10-item Center  
for Epidemiologic Studies-Depression (CES-D) in 
CHARLS (cut-off ≥10) and HRS/ELSA (8-item CES-D 
cut-off ≥3; 12-item EURO-D cut-off ≥4). All covariates 
were measured at baseline.

Statistical analysis
The primary analysis employed Generalised Estimating 
Equations (GEE) to examine the longitudinal association 
between cognitive function and arthritis, accounting 
for repeated measures within individuals.4 An 
exchangeable correlation structure was specified, and 
5 models were fitted per cohort: one for each cognitive 
domain (memory, orientation, executive function,  
total cognition) and one for the multi-domain model. 
The GEE model was defined as: 

logit(P(arthritisit)) =β0+β1cognitionit+β2covariatesit

Results are expressed as odds ratios (ORs)  
accompanied by their 95% confidence intervals (CIs). 

Fig. 1. Participants selection flowchart.

Initial no. of individuals: 25,873 
Excluded: age <50 

→ 2186 individuals

Remaining: 22,344 individuals 
Excluded: fewer than 2 waves of data 

→ 3782 individuals

Remaining: 22,345 individuals 
Excluded: missing 

gender/education/marital status 
→ 1 individual

Remaining: 23,376 individuals 
Excluded: missing all cognitive measures 

→ 1031 individuals

Remaining: 23,687 individuals 
Excluded: missing arthritis information 

→ 311 individuals

Final sample: 18,562 
individuals

CHARLS

Initial no. of individuals: 28,057 
Excluded: age <50 
→ 616 individuals

Remaining: 26,253 individuals 
Excluded: fewer than 2 waves of data 

→ 3015 individuals

Remaining: 26,258 individuals 
Excluded: missing 

gender/education/marital status 
→ 5 individuals

Remaining: 27,441 individuals 
Excluded: missing all cognitive measures 

→ 1183 individuals

Remaining: 27,441 individuals 
Excluded: missing arthritis information 

→ 0 individuals

Final sample: 23,238 
individuals

HRS

Initial no. of individuals: 13,796 
Excluded: age <50 
→ 296 individuals

Remaining: 12,244 individuals 
Excluded: fewer than 2 waves of data 

→ 2396 individuals

Remaining: 13,498 individuals 
Excluded: missing 

gender/education/marital status 
→ 1254 individuals

Remaining: 13,498 individuals 
Excluded: missing all cognitive measures 

→ 0 individuals

Remaining: 13,500 individuals 
Excluded: missing arthritis information 

→ 2 individuals

Final sample: 9848 individuals
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