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Background: Assessing the relation between arthritis and cognitive impairment could
expand the understanding of health consequences of arthritis. The aim was to
prospectively examine the association between arthritis and cognitive functions among
middle-aged and elderly Chinese.

Methods: Our analyses were based on data from the nationwide China Health and
Retirement Longitudinal Study (2011–2016). Arthritis was ascertained by self-reported
doctor diagnosis during the baseline survey. Cognitive functions were evaluated in
three domains including episodic memory, mental status, and global cognition. Linear
mixed models were employed to assess the association between baseline arthritis and
cognition functions.

Results: Of 7,529 Chinese adults, 49.79% were men, and mean age was 57.53 years.
During a follow-up of 4 years, participants with baseline arthritis showed lower scores
of episodic memory [β = −0.08; 95% confidence interval (CI): −0.14, −0.03], mental
status (β = −0.14; 95% CI: −0.22, −0.05), and global cognition (β = −0.22; 95% CI:
−0.34,−0.11), compared to those without arthritis. In addition, participants with arthritis
showed increased rates of decline in mental status and global cognition by 0.04 (95%
CI: 0.01, 0.08) and 0.05 (95% CI: 0.01, 0.09) units per year, respectively.

Conclusion: Arthritis was associated with subsequent risk of poorer cognitive functions
and slightly faster declines in cognitive functions among Chinese middle-aged and
elderly adults. Our findings should be confirmed in future large prospective studies in
Chinese and other populations.
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INTRODUCTION

Cognitive impairment is a common aging-related chronic
condition that can progress as a preclinical stage to dementia
(Arvanitakis et al., 2019). Globally, mild cognitive impairment is
prevalent in over 10% of people aged 70 years or older (Petersen
R. C. et al., 2018). In China, the prevalence of mild cognitive
impairment could reach up to 15% in people aged 60 years or
older (Xue et al., 2018), and the prevalence of dementia was 5.6%
in people aged 65 years or older (Huang Y. et al., 2019). Thus,
cognitive impairment is emerging as a major population health
challenge both in China and worldwide, and investigations for its
risk factors may inform the strategies to combat the challenge.

Arthritis is a group of chronic joint diseases characterized by
pain and stiffness in one or more joints, of which osteoarthritis
and rheumatoid arthritis are the two most common types.
While physical disability is frequently noted for arthritis, health
effects of arthritis can extend beyond the musculoskeletal system,
such as psychiatric and cognitive disorders (Sturgeon et al.,
2016; Ungprasert et al., 2016; Xue et al., 2020). Evidence is
accumulated for a high prevalence of cognitive impairment
in patients with rheumatoid arthritis (Meade et al., 2018).
However, the findings for the association between arthritis and
cognitive functions are still mixed. Midlife rheumatoid arthritis
was associated with higher risk of cognitive impairment in
later life in Finland (Wallin et al., 2012), while the severity
of rheumatoid arthritis was positively associated with risk of
cognitive impairment in Thailand (Katchamart et al., 2019). On
the contrary, another prospective study in Mexico did not find
evidence of higher risk of cognitive impairment or dementia
associated with arthritis (Veeranki et al., 2017). Of note, all these
studies were conducted in non-Chinese populations, and their
sample sizes were generally small. Since arthritis could afflict
over 20% of people aged over 50 years in China (Brennan-Olsen
et al., 2017), assessing the relation between arthritis and cognitive
impairment could add to the extant body of evidence.

In this context, we utilized data from the China Health
and Retirement Longitudinal Study (CHARLS) to examine the
associations of arthritis with cognitive functions as well as rates of
cognitive decline in domains of episodic memory, mental status,
and global cognition. We also assessed the heterogeneity of the
association with cognitive functions in different subpopulations.
While the CHARLS data have been utilized to explore the
prevalence and risk factors of arthritis in prior analyses (Li et al.,
2015), our current work could expand the understanding of its
health consequences.

MATERIALS AND METHODS

Population
The CHARLS is an ongoing nationwide longitudinal study
that aimed to explore aging-related issues in China. The
detailed study design, methodology, and procedures of the
CHARLS were reported elsewhere (Zhao et al., 2014). Briefly,
the CHARLS enrolled a total of 17,708 adults aged 45 years
or older via a multi-stage probability sampling procedure from

450 communities of 28 provinces in China in 2011–2012
(baseline). Using computer-assisted standardized questionnaires,
trained staff collected information in face-to-face interviews
on demographic and socioeconomic factors, lifestyles and
behaviors, and health status and functioning. In addition, blood
samples were collected at baseline for biomarker measurements.
Two follow-ups in 2013–2014 and 2015–2016 were completed
according to similar procedures at baseline, and response rates
were 88.30 and 87.15%, respectively. The CHARLS was approved
by the Biomedical Ethics Review Committee of Peking University
(IRB00001052-11015) and informed consent was obtained from
all participants.

In our analyses, we excluded study participants who
(1) reported memory-related disease at baseline such as
Alzheimer’s disease, brain atrophy and Parkinson’s disease, or
had data missing for memory-related disease (n = 490); (2)
had data missing for arthritis at baseline (n = 31); (3) had
data missing for cognitive functions at baseline or at either of
the two follow-ups (n = 8,191); or (4) had data missing for
major sociodemographics, and lifestyle and behavior covariates
(n = 1,467) including sex (n = 8), residential area (n = 8),
education (n = 3), smoking status (n = 1), BMI (n = 1,347),
and comorbidities (n = 100). The final study population
included a total of 7,529 participants for primary analyses
(Supplementary Figure 1).

Ascertainment of Baseline Arthritis
Baseline arthritis was self-reported doctor diagnosis at baseline.
History of physician-diagnosed arthritis was inquired by trained
staff using the question “Have you been diagnosed with
arthritis or rheumatism by a doctor?” If participants answered
“yes” to the question, they were regarded as having arthritis
at baseline.

Measurement of Cognitive Functions
Cognitive functions were assessed at baseline and two follow-
up visits using two composite measurements covering episodic
memory and mental status (Yang et al., 2020).

(1) Episodic memory: Immediate memory and delayed memory
were tested in this component. Trained staff read 10 Chinese
words in succession to the participants, and required them
to repeat the words in any order immediately (immediate
memory), and to recall the words 5 min later (delayed
memory) (Crimmins et al., 2011; Bender et al., 2017). The
scores of immediate memory and delayed memory were
calculated based on the number of words that were correctly
recalled. The overall score was computed as the average of
these two parts, with a range from 0 to 10.

(2) Mental status: The component comprised time orientation,
numerical ability and picture drawing. The time orientation
test required participants to recall today’s date (year, month,
and day), the day of the week, and the current season. The
numerical ability test required participants to do a serial
subtraction of 7 starting from 100 (up to 5 times). The score
of numerical ability was the number of correct answers, but
would be reduced by half if an aid like a pen or paper was used.
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The picture drawing test measured the ability to draw a picture
of two overlapping pentagons. Participants who successfully
reproduced the picture received 1 point, and those who failed
to do so received a score of 0 (Sha et al., 2018). The total score
of mental status ranged from 0 to 11.

We assessed the global cognition of participants by summing
up the scores of episodic memory and mental status. The total
score ranged from 0 to 21, and a higher score indicated a higher
level of cognitive function.

Covariate Measurements
At baseline, participant characteristics including year of birth,
sex, marital status, residential area, lifestyle (e.g., smoking
and drinking status), and comorbidities (i.e., hypertension,
diabetes mellitus, stroke, heart disease, lung disease, and
cancer) were collected. Marital status was recorded as married
or unmarried. Education level was categorized as illiterate,
primary/middle school, and senior high school or above.
Residential area included rural and urban areas. BMI was
calculated as weight divided by the square of height (kg/m2). The
following Chinese criteria were used to categorize participants
by BMI: < 18.5 kg/m2 for underweight, 18.5–23.9 kg/m2

for normal weight, 24.0–27.9 kg/m2 for overweight, and
28.0 kg/m2 or higher for obesity (Pan et al., 2021). Smoking
and drinking status was categorized into three groups: never,
former, and current. Diabetes mellitus was defined by self-
reported doctor diagnosis or glucose measures (fasting blood
glucose ≥ 126 mg/dL or glycosylated hemoglobin level ≥ 6.5%)
(American Diabetes Association [ADA], 2020). Baseline
hypertension was determined by self-reported doctor diagnosis
or blood pressure (systolic blood pressure ≥ 140 mmHg or
diastolic blood pressure ≥ 90 mmHg) (Liu, 2011). Other
comorbidities (i.e., stroke, heart disease, lung disease, and
cancer) were ascertained by self-reported doctor diagnosis. The
number of baseline comorbidities was categorized into four
groups: none, one, two, and three or more.

Statistic Analysis
Continuous variables including age and BMI were summarized
as mean and standard deviation, and categorical variables were
presented as frequency and percentage. Student’s t-test and
Pearson’s chi-square test were used to compare characteristics
between participants with and without baseline arthritis.

Linear mixed models were applied to estimate the associations
between arthritis and cognitive functions after sequential
adjustments for years since baseline, age, sex, marital status,
education level, residential area, BMI, smoking status, drinking
status, and the number of comorbidities in three models.
We conducted subgroup analyses by sex, age, and BMI to
determine whether the associations differed between subgroups.
In a sensitivity analysis, we performed multiple imputations
for 1,467 participants with missing data of covariates including
age, sex, residential area, education level, BMI, smoking status,
drinking status, marital status, and number of comorbidities at
baseline. Assuming that data in our study were randomly missing,
we replaced missing data with imputed values obtained from

five duplicate datasets, which were generated to minimize the
sampling variability, and the final effect estimates were calculated
by combining the effect estimates from the five imputed datasets.

In order to evaluate the relationship between arthritis at
baseline and the rate of cognitive decline, we tested the statistical
significance of the interaction term of baseline arthritis and
years since baseline survey in the final linear mixed model after
adjusting for potential confounders mentioned above. Stata 15.0
(StataCorp LLC, College Station, Texas, United States) was used
to perform all analyses in this study, and statistical significance
was defined as two-tailed P < 0.05.

RESULTS

Baseline Characteristics
Of 7,529 study participants, 49.79% were men and mean age
was 57.53 years (standard deviation, 8.85). The prevalence of
arthritis was 32.22% at baseline. Compared with participants
without arthritis, participants who had arthritis at baseline were
more likely to be women, from rural areas, poorly educated, never
smokers, or drinkers, and with a larger number of comorbidities
(Table 1). We did not find statistically significant differences
in most baseline characteristics between the included 7,529
participants and 1,467 participants who were excluded due to
data missing for major covariates (Supplementary Table 1).

Baseline Arthritis and Subsequent
Cognitive Functions
During the 4-year follow-up, participants with arthritis at
baseline had lower scores in episodic memory (β = −0.08; 95%
CI: −0.14, −0.03), mental status (β = −0.14; −0.22, −0.05),
and global cognition (β = −0.22; −0.34, −0.11) than those
without arthritis (Table 2). With multiple imputations for data
missing, the inverse associations did not change appreciably for
episodic memory (β = −0.08; 95% CI: −0.12, −0.04), mental
status (β = −0.17; 95% CI: −0.23, −0.10), and global cognition
(β = −0.25; 95% CI: −0.34, −0.17) (Supplementary Table 2).
We did not observe heterogeneities in the associations between
arthritis and cognitive functions across sex, age, and BMI groups
(P for interaction ≥ 0.141 for all; Table 3). Despite no statistical
significance, the inverse associations seemed stronger in men
and those with obesity with respect to episodic memory, mental
status, and global cognition.

Cognitive functions declined in episodic memory, mental
status, and global cognition during the 4-year follow-up
(P < 0.001 for all; Table 4). As indicated by the interaction
between baseline arthritis and years since baseline, participants
with baseline arthritis showed faster decline in mental status
(P for interaction = 0.010) and global cognition (P for
interaction = 0.027) (Table 4). Rates of decline in mental status
and global cognition increased by 0.04 (β = 0.04; 95% CI:
0.01, 0.08) and 0.05 (β = 0.05; 95% CI: 0.01, 0.09) units per
year in participants with arthritis compared with those without
arthritis. However, there was a lack of evidence for faster decline
in episodic memory for participants with arthritis than those
without (P for interaction= 0.849).
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TABLE 1 | Baseline characteristics of study participants in the CHARLS.

Characteristics Total (%) Arthritis P-values

Yes No

Total 7,529 (100.00) 2,426 (32.22) 5,103 (67.78)

Age, mean (SD), years 57.53 (8.85) 58.28 (8.45) 57.17 (9.02) <0.001

BMI, mean (SD), kg/m2 23.81 (3.71) 24.00 (3.78) 23.72 (3.67) 0.002

Sex, n (%) <0.001

Male 3,749 (49.79) 1,030 (42.46) 2,719 (53.28)

Female 3,780 (50.21) 1,396 (57.54) 2,384 (46.72)

Residence, n (%) <0.001

Rural 5,744 (76.29) 1,926 (79.39) 3,818 (74.82)

Urban 1,785 (23.71) 500 (20.61) 1,285 (25.18)

Marital status, n (%) 0.107

Married 7,482 (99.38) 2,416 (99.59) 5,066 (99.27)

Unmarried 47 (0.62) 10 (0.41) 37 (0.73)

Education level, n (%) <0.001

Illiterate 1,325 (17.60) 486 (20.03) 839 (16.44)

Primary/middle school 3,198 (42.48) 1,141 (47.03) 2,057 (40.31)

High school or above 3,006 (39.93) 799 (32.93) 2,207 (43.25)

Smoking status, n (%) <0.001

Never smoking 4,476 (59.45) 1,541 (63.52) 2,935 (57.52)

Former smoking 669 (8.89) 203 (8.37) 466 (9.13)

Current smoking 2,384 (31.66) 682 (28.11) 1,702 (33.35)

Drinking status, n (%) 0.005

Never drinking 5,105 (67.80) 1,685 (69.46) 3,420 (67.02)

Former drinking 432 (5.74) 154 (6.35) 278 (5.45)

Current drinking 1,992 (26.46) 587 (24.20) 1,405 (27.53)

Comorbidities, n (%) <0.001

None 3,473 (46.13) 968 (39.90) 2,505 (49.09)

One 2,780 (36.92) 918 (37.84) 1,862 (36.49)

Two 988 (13.12) 396 (16.32) 592 (11.60)

Three or more 288 (3.83) 144 (5.94) 144 (2.82)

BMI, body mass index; CHARLS, China Health and Retirement Longitudinal Study;
SD, standard deviation.

DISCUSSION

In this large nationwide longitudinal study among ∼ 7,500
Chinese adults aged 45 years or older, we documented inverse
associations between arthritis and cognitive functions in a 4-
year follow-up. Participants with arthritis had poorer cognitive
functions than those without arthritis, as reflected in lower scores
of episodic memory, mental status, and global cognition. In
addition, there was slightly faster decline in cognitive functions
in those with arthritis than those without.

The national prevalence of self-reported arthritis was up to
32.2% in adults aged 45 years or above in our study, which
was equivalent to the self-reported prevalence of 22–30% in
Chinese aged 50 years or older from a World Health Organization
(WHO) collaborative study (Brennan-Olsen et al., 2017). The
slight difference could be attributable to the fact that the WHO
study only enrolled participants from 8 provinces of China, most
of which were located in more affluent eastern China, while our
study sample almost covered all regions of mainland China (28
provinces). Our estimated prevalence of arthritis in China almost
reached a level observed in developed countries such as the US
(Helmick et al., 2008). The high prevalence of arthritis in middle-
aged and elderly Chinese contextualized within a broad health

TABLE 2 | Associations between baseline arthritis and subsequent
cognitive functions.

Model 1: β

(95% CI)a
Model 2: β

(95% CI)a
Model 3: β

(95% CI)a

Episodic memory −0.22
(−0.29, −0.16)

−0.09
(−0.15, −0.04)

−0.08
(−0.14, −0.03)

Mental status −0.40
(−0.51, −0.30)

−0.14
(−0.23, −0.05)

−0.14
(−0.22, −0.05)

Global cognition −0.63
(−0.77, −0.48)

−0.24
(−0.35, −0.12)

−0.22
(−0.34, −0.11)

CI, confidence interval.
Model 1: adjusted for years since baseline (0, 2, and 4 years).
Model 2: adjusted for age (continuous, years), sex (male and female), marital
status (married and unmarried), education (illiterate, primary/middle school, and
high school or above), residential area (rural and urban), BMI (continuous, kg/m2),
smoking status (never, former, and current), drinking status (never, former, and
current), and variables in Model 1.
Model 3: adjusted for comorbidities (none, one, two, and three or more) and
variables in Model 2.
aFor arthritis vs. no arthritis.

impact framework our research question on its association with
cognitive impairment.

To the best of our knowledge, our study was the first to
prospectively examine the relations of arthritis and cognitive
functions using a national sample in mainland China. The
poorer cognitive functions associated with arthritis observed in
China was consistent with the evidence of cognitive impairment
in adults with rheumatoid arthritis from a meta-analysis of
15 studies (Meade et al., 2018). However, all the included
studies in this meta-analysis were cross-sectional, so no temporal
association could be determined. Four major prospective studies
have examined the associations between arthritis and cognitive
impairment in different countries (Wallin et al., 2012; Baker
et al., 2017; Veeranki et al., 2017; Katchamart et al., 2019),
but there was a lack of consensus in their findings. Consistent
with our finding, a prospective study among 1,449 Finish
participants with a mean age of ∼50 years found that midlife
arthritis as a whole was associated with higher risk of cognitive
impairment, dementia, and Alzheimer’s disease in late life during
a follow-up of 21 years (Wallin et al., 2012). Similarly, in 464
patients (mean age, 59.2 years) with rheumatoid arthritis in
Thailand, higher rheumatoid arthritis disease activity correlated
with higher risk of cognitive impairment during a median
follow-up of 5.2 years (Katchamart et al., 2019). However,
in a study among 2,681 Mexicans aged 60 years or older
(mean age, 66.5 years), arthritis as a whole was associated
with functional impairment but not cognitive impairment or
dementia after 11 years of follow-up (Veeranki et al., 2017).
Furthermore, in prospective analyses of data from the Health
and Retirement Study in the US, arthritis was associated with
neither cognitive impairment nor dementia in 9,728 participants
aged 65 years or older during a 6-year follow-up (Baker
et al., 2017). The same study also showed that participants
developed cognitive impairment at a similar rate to those
without arthritis, which was inconsistent with the observed
higher rate of decline in cognitive functions in our study
among Chinese. These studies from different countries were
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TABLE 3 | Associations between baseline arthritis and subsequent cognitive functions in subgroups.

Subgroups Number of Episode memory Mental status Global cognition

participants
β (95% CI) P for interaction β (95% CI) P for interaction β (95% CI) P for interaction

Sex 0.412 0.877 0.816

Male 3,749 −0.11 (−0.19, −0.03) −0.16 (−0.28, −0.04) −0.27 (−0.44, −0.11)

Female 3,780 −0.06 (−0.13, −0.02) −0.13 (−0.25, −0.001) −0.19 (−0.36, −0.02)

Age 0.303 0.256 0.141

45–50 1,821 −0.11 (−0.23, −0.01) −0.16 (−0.33, −0.02) −0.28 (−0.53, −0.04)

51–60 2,773 −0.08 (−0.18, −0.01) −0.23 (−0.38, −0.09) −0.33 (−0.52, −0.13)

>60 2,935 −0.09 (−0.18, −0.01) −0.08 (−0.22, 0.06) −0.16 (−0.35, 0.03)

BMIa 0.318 0.435 0.963

Underweight 365 −0.11 (−0.39, 0.17) −0.08 (−0.53, 0.38) −0.21 (−0.84, 0.41)

Normal 3,850 −0.05 (−0.13, 0.03) −0.17 (−0.30, −0.05) −0.22 (−0.39, −0.05)

Overweight 2,378 −0.09 (−0.19, 0.01) −0.08 (−0.23, 0.07) −0.18 (−0.38, 0.03)

Obese 936 −0.18 (−0.34, −0.03) −0.21 (−0.44, 0.02) −0.41 (−0.72, −0.09)

BMI, body mass index; CI, confidence interval.
Adjusted for years since baseline (0, 2, and 4 years), age (continuous, years), sex (male and female), marital status (married and unmarried), education (illiterate,
primary/middle school, and high school or above), residential area (rural and urban), time (continuous, year), BMI (continuous, kg/m2), smoking status (never, former,
and current), drinking status (never, former, and current), and comorbidities (none, one, two, and three or more).
aThe following Chinese criteria were used to categorize participants by BMI: < 18.5 kg/m2 for underweight, 18.5–23.9 kg/m2 for normal weight, 24.0–27.9 kg/m2 for
overweight, and 28.0 kg/m2 or higher for obesity.

TABLE 4 | Changes of cognitive functions by baseline arthritis.

Intercept Years since baseline Arthritis × years since baseline

β (95% CI) P-value β (95% CI) P-value β (95% CI) P-value

Episodic memory 4.64 (4.34, 4.95) <0.001 −0.07 (−0.08, −0.05) <0.001 0.002 (−0.02, 0.02) 0.849

Mental status 6.42 (5.95, 6.89) <0.001 −0.06 (−0.08, −0.04) <0.001 0.04 (0.01, 0.08) 0.010

Global cognition 11.04 (10.39, 11.68) <0.001 −0.12 (−0.14, −0.09) <0.001 0.05 (0.01, 0.09) 0.027

CI, confidence interval.
Adjusted for years since baseline (0, 2, and 4 years), age (continuous, years), sex (male and female), marital status (married and unmarried), education (illiterate,
primary/middle school, and high school or above), residential area (rural and urban), time (continuous, year), BMI (continuous, kg/m2), smoking status (never, former,
and current), drinking status (never, former, and current), and comorbidities (none, one, two, and three or more).

characterized by different sample sizes, durations of follow-ups,
age distributions, definitions of cognitive functions, and even
background participant characteristics such as lifestyles and risk
behaviors. In particular, participants seemed younger in the
former two studies (Wallin et al., 2012; Katchamart et al., 2019)
and ours that reported higher risk of cognitive impairment
associated with arthritis.

Cohort studies that used dementia as the primary endpoint
instead of cognitive impairment also addressed similar research
questions. Two large cohort studies showed that osteoarthritis
was associated with higher risk of dementia (Huang et al., 2015;
Innes and Sambamoorthi, 2020), which reinforces our finding
solely for cognitive functions. A population-wide study with a
4-year follow-up in Chinese Taiwan showed participants with
osteoarthritis (n = 35,149) was 1.25 times as likely to develop
dementia as participants without osteoarthritis (n = 70,298)
(Huang et al., 2015), while another US study with a 2-year
follow-up among 16,934 community-dwelling participants aged
65 years or older showed similarly higher risk of dementia
for participants with osteoarthritis, particularly those with
both osteoarthritis and pain (Innes and Sambamoorthi, 2020).

In contrast to osteoarthritis, results for rheumatoid arthritis
were less consistent: a nested case-control in Korea did not
find evidence for the association of rheumatoid arthritis with
dementia (Min et al., 2020), while a population-wide cohort study
in Chinese Taiwan showed a positive association for autoimmune
rheumatic diseases (Lin et al., 2018). In addition, recent
Mendelian randomization analyses also reported conflicting
findings regarding the causal association between rheumatoid
arthritis and Alzheimer’s disease (Policicchio et al., 2017; Bae
and Lee, 2019). The inconsistent results between osteoarthritis
and rheumatoid arthritis and even within rheumatoid arthritis
may suggest that the types of arthritis could have differential
effects and that unascertained confounding and bias could exist
in different studies, so well-designed large prospective studies are
still required in future.

The mechanisms underlying the link between arthritis and
cognitive disorders are largely unclear. Potential mechanisms
may involve chronic inflammation (Al-Khazraji et al., 2018),
immune changes (Broce et al., 2018; Petersen L. E. et al.,
2018), and persistent pain and fatigue (Bushnell et al., 2013).
However, mechanistic studies are still insufficient to confirm
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any of these mechanisms, and should be scientifically designed
and implemented in future. Despite uncertainties around the
link between arthritis and cognitive impairment, precautionary
measures such as routine screening for cognitive functions may
be advised in clinical practice for patients with arthritis.

While our study has advantages of prospective study nature,
large sample size, and collection of repeated measures, we
acknowledge that certain limitations should be addressed in
future work. First, we could not differentiate the different
types of arthritis in our analyses due to data limitations, and
their differential associations with cognitive functions should
be explored prospectively in future. Second, a considerable
number of participants with data missing on major covariates
were excluded from analyses, and such exclusion might induce
selection bias inherent in our findings. However, our sensitivity
analysis using multiple imputations for data missing generally
found similar results to those from the main analyses. Third,
we did not have information for arthritis medications in our
analyses, and thus could not rule out their potential confounding
effect in the link between arthritis and cognitive impairment.
For example, anti-rheumatic drugs appeared to reduce risk of
dementia in patients with rheumatoid arthritis (Huang L. C. et al.,
2019; Newby et al., 2020). Future studies on this topic should
collect information for anti-inflammatory drugs and adjust for
their confounding effects in statistical analyses. Fourth, given the
chronicity of arthritis and cognitive declines, the 4-year follow-up
might be short to examine the causal correlation between arthritis
and cognitive functions, and reverse causality could not be
avoided. Future studies with long-term follow-ups should be used
to explore similar topics, with a focus on the dementia outcome.

CONCLUSION

In conclusion, participants with baseline arthritis showed poorer
cognitive functions and slightly faster decline in cognitive
functions than participants without arthritis. While these
findings need to be validated in other longitudinal studies in
China, they highlight a need for monitoring cognitive functions
among middle-aged and elderly Chinese patients with arthritis.
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