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Abstract
Background

Cardiovascular risk burden has been linked to cognitive impairment, yet evidence on the association
between cardiovascular risk estimated using models developed specifically for the Chinese population and
multidomain cognitive performance remains limited. This study examined the association between the
China-PAR score and cognitive function in community-dwelling older adults.

Methods

Using cluster random sampling, 733 adults aged below 85 years from Tianjin, China, were included in this
cross-sectional study. Ten-year atherosclerotic cardiovascular disease risk was estimated using the China-
PAR model. Cognitive function was assessed using the Wechsler Adult Intelligence Scale—Revised in
China (WAIS-RC), including FIQ, VIQ, PIQ, and 11 subtests. Multiple linear regression models evaluated
associations between the China-PAR score and cognitive performance, adjusting for years of education,
body mass index, and APOE €4 carrier status.

Results

Higher China-PAR scores were consistently associated with lower FIQ, VIQ, and PIQ. In the fully adjusted
model, the higher China-PAR score was associated with lower FIQ, VIQ, and PIQ: FIQ, - 0.153 (- 0.226 to -
0.081),p<0.001;VIQ, -0.110 (- 0.174 to - 0.047), p =0.001; PIQ, - 0.185 (- 0.270 to - 0.099), p < 0.001.
Significant negative associations were also observed for Information, Comprehension, Arithmetic,
Vocabulary, Digit Symbol, Picture Completion, Block Design, Picture Arrangement, and Object Assembly,
but not for Similarities or Digit Span.

Conclusions

Higher China-PAR scores were associated with lower global and domain-specific cognitive performance in
community-dwelling older adults. Prospective studies are needed to confirm these findings, establish
causality, and clarify the underlying biological mechanisms and pathways.

Background

With the rapid aging of the global population, dementia has become a major public health challenge.
Alzheimer’s disease and related dementias seriously affect the quality of life and independence of older
adults and impose substantial medical, social, and economic burdens on families and health-care systems
[1, 2]. Therefore, early identification of high-risk populations and potentially modifiable factors is essential
for delaying cognitive decline and reducing the future burden of dementia.
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Cardiovascular health is closely related to brain health. Traditional cardiovascular risk factors, including
hypertension, diabetes, dyslipidemia, smoking, and obesity, may contribute to cardiovascular and
cerebrovascular diseases through endothelial dysfunction, atherosclerosis, vascular remodeling, and
chronic inflammation. Cardiovascular and cerebrovascular diseases and vascular brain injury have been
associated with cognitive impairment and dementia [3]. These findings support the concept of heart-brain
interaction and suggest that cardiovascular risk factors may act as upstream determinants of cognitive
function. Evaluating their cumulative burden may therefore help clarify their relationship with cognition in
older adults.

Cardiovascular risk assessment models integrate multiple vascular risk factors to estimate an individual’s
overall cardiovascular risk [4]. Compared with individual risk factors, comprehensive scores better reflect
cumulative vascular risk exposure. Commonly used models include the Framingham Risk Score, which
incorporates age, blood pressure, cholesterol, smoking, and diabetes [5]; the American College of
Cardiology/American Heart Association (ACC/AHA) Pooled Cohort Equations, which estimate 10-year
atherosclerotic cardiovascular disease risk [6]; and SCORE2, which predicts fatal and non-fatal
cardiovascular events in European populations [7]. However, their applicability to Chinese populations may
be limited by differences in genetic background, disease patterns, lifestyle, and cardiometabolic
characteristics.

The Prediction for ASCVD Risk in China (China-PAR) model was developed specifically to estimate 10-year
atherosclerotic cardiovascular disease risk in Chinese adults [8]. It incorporates age, sex, blood pressure,
lipid levels, smoking, diabetes, waist circumference, geographic region, urban—rural residence,
antihypertensive treatment, and family history of cardiovascular disease. In this study, the estimated 10-
year risk generated by the model was used as the China-PAR score to represent each participant’s
cumulative cardiovascular risk burden.

Although cardiovascular risk models are widely used for cardiovascular disease prevention, their
application to cognitive health among Chinese older adults remains insufficiently explored. Evidence
regarding the association between the China-PAR score and cognitive function in community-dwelling
older adults is particularly limited. Therefore, this cross-sectional study investigated this association, with
global and domain-specific cognitive function assessed using the Wechsler Adult Intelligence Scale-
Revised in China (WAIS-RC). The findings may provide preliminary evidence that the China-PAR score could
help identify community-dwelling older adults with lower concurrent cognitive performance.

Methods
Study Population

This cross-sectional study was conducted among community-dwelling older adults in Wangdingdi Street,
Nankai District, Tianjin, China. A cluster random sampling method was used to recruit study participants.
First, six communities within Wangdingdi Street were selected as sampling clusters. Then, eligible older

Page 3/18



adults living in the selected communities were invited to participate in the survey and health assessment
according to the inclusion and exclusion criteria.

Sample Size Estimation

The sample size was estimated based on the primary multiple linear regression analysis using G*Power
3.1 [9]. A fixed-model multiple regression analysis was specified to test the increase in R? attributable to
the China-PAR score after adjustment for covariates. The full model included four predictors: the China-
PAR score, years of education, body mass index, and APOE €4 carrier status. Assuming a small effect size
of f2=0.02, an a level of 0.05, and a statistical power of 80%, the minimum required sample size was 395
participants. After allowing for a possible non-response or incomplete-data rate of 15%, at least 465
participants were required.

Inclusion and Exclusion Criteria

Inclusion criteria:

(1) Individuals aged below 85 years; (2) Individuals who had resided in the community for at least 2 years.
Exclusion criteria:

(1) Individuals with impaired consciousness; (2) Individuals with severe visual or hearing impairment; (3)
Individuals with mental disorders; (4) Individuals with neurological diseases.

Finally, a total of 733 older adults aged below 85 years were included in this study, exceeding the minimum
required sample size. Before the investigation, all participants were informed of the study purpose,
procedures, and potential risks. The study was conducted in accordance with the Declaration of Helsinki
and was approved by the Ethics Committee of Tianjin Medical University (approval number:
TMUhMEC2016031). Written informed consent was obtained from all participants or their legally
authorized representatives before participation.

Questionnaire Survey

Trained investigators administered a structured questionnaire previously developed and used by our
research group [10, 11] to collect sociodemographic characteristics, including name, sex, age, ethnicity,
years of education, current residence, employment status, and occupational history, as well as medical
history, smoking, and family history. Medical history was based on diagnoses made by physicians at
tertiary Grade A hospitals. Smoking was self-reported; participants currently smoking cigarettes were
classified as current smokers, and all others as non-current smokers.

Physical Examination
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Trained investigators performed physical examinations using standardized procedures. Waist
circumference was measured twice at the midpoint between the lower rib margin and iliac crest at the end
of normal expiration, and the mean was recorded to the nearest 0.1 cm.

Blood pressure was measured with a calibrated upper-arm electronic sphygmomanometer after at least 5
minutes of seated rest. Two measurements were taken at 1-2-minute intervals. When they differed by > 5
mmHg, a third was obtained, and the mean of the latter two was used.

China-PAR Score

The China-PAR model was used to estimate the 10-year risk of atherosclerotic cardiovascular disease
(ASCVD) based on age, sex, systolic blood pressure, total cholesterol, high-density lipoprotein cholesterol,
antihypertensive treatment, diabetes, smoking, waist circumference, geographic region, urban-rural
residence, and family history of ASCVD.

Continuous variables were natural-log transformed when required, categorical variables were coded
according to the China-PAR algorithm, and sex-specific equations were applied. The model was expressed
as: risk score = % (B, e X;) + X (v, ® Interaction term;), where Bi represents the regression

coefficient of each variable, Xi is the corresponding risk factor, and yj-Interaction termj denotes interaction
terms. The 10-year risk was calculated as: 10-year ASCVD risk = 1-S,(10)**®(risk score), where Sy(10)
represents the baseline survival probability at 10 years.

Variables obtained from questionnaires, physical examinations, and serum biochemical tests were entered
into the China-PAR assessment system. According to the calculated risk value, participants were classified
into three risk categories: low risk (< 5.0%), moderate risk (5.0%—9.9%), and high risk (= 9.9%) [8].

Cognitive Function Assessment

Cognitive function was assessed using the Wechsler Adult Intelligence Scale—Revised in China (WAIS-RC),
which comprises 11 subtests. The verbal scale includes information, comprehension, arithmetic,
similarities, digit span, and vocabulary, assessing abilities such as general knowledge, long-term and short-
term memory, attention, comprehension, judgment, mental calculation, and logical reasoning. The
performance scale includes digit symbol, picture completion, block design, picture arrangement, and
object assembly, assessing learning ability, perceptual discrimination, visual recognition and memory,
spatial processing, visuomotor coordination, causal reasoning, social planning, abstract thinking, and
visual integration.

Systematically trained and experienced neurologists assessed each participant individually according to
standardized administration and scoring procedures. General participant information, testing time, and
testing location were recorded throughout the assessment process. Raw scores were converted to
standardized scores using the WAIS-RC manual. The six verbal and five performance subtest scores were
summed to obtain verbal and performance scale scores, respectively, while all 11 scores were summed to
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obtain the total scale score. Full-scale IQ (FIQ), verbal IQ (VIQ), and performance IQ (PIQ) were then
determined using the age-specific conversion table.

Scores for all VIQ and PIQ subtests were retained for analysis. Participants were also categorized by FIQ
interquartile ranges: Q1 (81-103), Q2 (104-109), Q3 (110-115), and Q4 (116-133).

Laboratory Measurements

Serum Biochemical Indicators

Morning fasting venous blood (5 mL) was collected into coagulation-promoting tubes, left for 30 minutes,
and centrifuged at 3000 rpm for 10 minutes. Serum was separated and stored at - 80°C until batch
testing. Serum total cholesterol (TC) and high-density lipoprotein cholesterol (HDL-C) were measured
using enzymatic colorimetric assay kits supplied by Zhongsheng Beikong Biotechnology Company and an
automated biochemical analyzer (OLYMOUS AU640).

APOE £4 Detection

Genomic DNA was extracted from peripheral blood leukocytes using a commercial kit according to the
manufacturer’s instructions. DNA concentration and purity were assessed with a NanoDrop 2000
spectrophotometer at 260 and 280 nm.

APOE genotyping was performed to determine the presence of the APOE €4 allele. The APOE €2, €3, and
€4 alleles are defined by two single nucleotide polymorphisms, rs429358 and rs7412, which correspond to
amino acid variations at positions 112 and 158 of the apolipoprotein E protein [12, 13]. APOE genotyping
was performed using allele-specific polymerase chain reaction (AS-PCR). PCR reagents and reaction
mixtures were prepared according to the laboratory protocol, and amplification was performed using a
LightCycler 480 Il real-time PCR system (Roche, Switzerland). To verify successful amplification, 4 pL of
the PCR product was mixed with 1 pL of loading buffer and separated by electrophoresis on a 2% agarose
gel at 150 V for 15 min. The gel was subsequently visualized using a Bio-Rad ChemiDoc XRS+ imaging
system, and APOE genotypes were determined according to the allele-specific amplification patterns. The
APOE genotypes were classified as €2/€2, €2/€3, €2/€4, €3/€3, €3/€4, or e4/€4.

Participants with at least one €4 allele (€2/€4, €3/€4, or €4/e4) were classified as APOE €4 carriers; those
with €2/e2, €2/e3, or €3/e3 were classified as non-carriers. APOE €4 carrier status was included as a
covariate in multivariable regression models.

Statistical Analysis

Analyses were performed using SPSS 25.0. Participants were divided into FIQ quartiles. Normally
distributed continuous variables were expressed as mean + standard deviation and compared using one-
way analysis of variance, followed by the homogeneity of variance was satisfied. Non-normally distributed
variables, variables with heterogeneous variances, and ordinal variables were compared using the
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Kruskal—-Wallis test. Categorical variables were expressed as counts (percentages) and compared using
the x2 test or Fisher’s exact test. A two-sided P < 0.05 indicated statistical significance.

Multiple linear regression models examined associations of the China-PAR score with FIQ, VIQ, and PIQ.
Years of education, body mass index, and APOE €4 status were progressively included as covariates.
Additional models examined associations between the China-PAR score and the 11 WAIS-RC subtests.
Results were reported as regression coefficients (8), 95% confidence intervals (95% Cl), and P values and
were visualized using forest plots.

Results

General Characteristics of Participants

A total of 733 community-dwelling older adults aged below 85 years were included in this cross-sectional
study. Among them, 572 participants were female, accounting for 78.04% of the total sample. The mean
age of the participants was 76.43 + 6.70 years, and the mean years of education was 14.57 + 3.39 years.
The mean China-PAR score was 21.28 + 8.52, indicating the overall cardiovascular risk burden of the study
population.

The general characteristics of participants in different FIQ groups are shown in Table 1. There were
statistically significant differences in age, years of education, systolic blood pressure, diastolic blood
pressure, HDL-C, hypertension, and China-PAR score among the four FIQ groups (p < 0.05). Specifically,
participants with higher FIQ tended to be younger, have more years of education, higher HDL-C levels, and
lower China-PAR scores. No statistically significant differences were observed in sex, BMI, waist
circumference, total cholesterol, APOE €4, smoking or diabetes among the groups(p > 0.05).
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Table 1

The general characteristics of participants in different FIQ groups

Age (years) Q1 Q2 Q3 Q4 Statistics(F/ p
x?) value
(81-103)  (104-109) (110-115) (116-133)
n=208 n=186 n=174 n=165
78.01¢ 76.76 ¢ 76.47 + 74.02 ¢ 11.594* <0.001
6.09 6.11 6.99 7.10
Sex (Female) 156(75.00) 144(77.42) 133(76.44) 139(84.24) 5 1og# 0.163
Education (years) 12.66 + 14.62 % 15.39+ 16.05 % 41.796" <0.001
3.73 2.85 2.83 2.93 '
2 27.83 % 28.30 2791+ 2772+ * 0.761
BMiI(kg/m?) 5.15 5.82 5.17 5.52 0389
Waist 95.13 ¢ 94.75% 96.64 * 94.49 1246 0.292
circumference(cm) 11.25 11.15 11.43 11.54 ’
SBP (mmHg) 135.58 £ 134.33 £ 132.62 % 130.27 £ 3151* 0.024
16.93 19.46 16.87 16.08 ’
DBP (mmHg) 72.74 70.74 73.68 = 74.96 3.097" 0.026
12.13 17.92 11.03 11.23 ’
TC (mmol/L) 5.07+0.99 502+097 516+0.95 522+1.07 1 446" 0.228
HDL-C (mmol/L) 146+040 1.55+044 166+048 162+052 7119* <0.001
APOE €4, n (%) 50(24.04)  33(17.74)  34(19.54)  42(25.45) 4 o30# 0.237
Smoking, n (%) 88(42.31)  83(44.62)  76(43.68)  71(43.03)  (9o9* 0.973
(Hy)pertension, n 127(61.06) 100(53.76) 93(53.45) 72(43.64) 11.233# 0.011
% )
Diabetes, n (%) 31(14.90)  17(9.14) 16(9.20) 11(6.67) 7 671% 0.053
China-PAR score 23.29+ 21.56 % 20.79 % 18.90 £ 8 689" <0.001
(%) 8.75 8.56 8.14 7.96 ’
Note: Continuous variables are presented as mean * standard deviation, and categorical variables are
presented as n (%). For continuous variables, the statistic represents the F value; for categorical
variables, the statistic represents the x2? value. p < 0.05 was considered statistically significant. *F
value; #x?2 value.

Association between China-PAR score and cognitive
function

Multiple linear regression models were used to examine the associations between China-PAR score and
cognitive function indicators, including FIQ, VIQ, PIQ. The results showed that China-PAR score was
negatively associated with FIQ, VIQ, and PIQ across different models. In the unadjusted model, higher
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China-PAR score was significantly associated with lower FIQ, VIQ, and PIQ scores: FIQ, - 0.206 (- 0.285 to
- 0.127),p<0.001; VIQ, - 0.160 (- 0.231 to - 0.090), p < 0.001; PIQ, - 0.234 (- 0.325 to - 0.144), p < 0.001.
After adjustment for years of education in Model 2, the negative associations between China-PAR score
and these cognitive indicators remained statistically significant: FIQ, - 0.148 (- 0.220 to - 0.075), p < 0.007;
VIQ, - 0.108 (- 0.172 to - 0.044), p = 0.001; PIQ, - 0.176 (- 0.260 to - 0.091), p < 0.001. In Model 3, after
further adjustment for BMI and APOE &4 status, higher China-PAR score remained significantly and
negatively associated with lower FIQ, VIQ, and PIQ: FIQ, - 0.153 (- 0.226 to - 0.081), p < 0.001; VIQ, - 0.110
(-0.174 to - 0.047), p = 0.001; PIQ, - 0.185 (- 0.270 to - 0.099), p < 0.001. These findings indicate that
higher China-PAR scores were consistently associated with lower cognitive performance, and the
associations remained stable after stepwise adjustment for potential confounding factors.

Subtest analysis

To further analyze the relationship between China-PAR score and different dimensions of cognitive
function, multiple linear regression models were constructed using China-PAR score as the independent
variable and the 11 subtest scores of the WAIS-RC as dependent variables. The regression coefficients,
95% confidence intervals, and p values for each subtest are presented in Table 2.

In the verbal subtests, the China-PAR score was significantly associated with Information, - 0.037 (- 0.059
to - 0.015), p =0.001; Comprehension, - 0.030 (- 0.056 to - 0.004), p = 0.024; Arithmetic, - 0.014 (- 0.023
to - 0.006), p =0.001; and Vocabulary, - 0.029 (- 0.048 to - 0.010), p = 0.003. No statistically significant
associations were observed for Similarities, - 0.018 (- 0.037 to 0.000), p = 0.052, or Digit Span, - 0.010 (-
0.025t0 0.004), p = 0.165.

In the performance subtests, the China-PAR score was significantly associated with Digit Symbol, - 0.024
(- 0.038 to - 0.009), p = 0.001; Picture Completion, - 0.027 (- 0.052 to - 0.002), p = 0.035; Block Design, -
0.036 (- 0.054 to - 0.017), p < 0.001; Picture Arrangement, - 0.057 (- 0.081 to - 0.033), p < 0.001; and
Object Assembly, - 0.044 (- 0.066 to - 0.022), p < 0.001.
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Table 2
Associations Between the China-PAR Score and WAIS-RC Subtest Scores

WAIS-RC subtest B (95% CI) p value
Information -0.037 (- 0.059, - 0.015) 0.001*
Comprehension -0.030 (- 0.056, - 0.004) 0.024"
Arithmetic -0.014 (- 0.023, - 0.006) 0.001*
Similarities -0.018 (- 0.037, 0.000) 0.052
Digit Span -0.010 (- 0.025, 0.004) 0.165
Vocabulary -0.029 (- 0.048,-0.010) 0.003"
Digit Symbol -0.024 (- 0.038, - 0.009) 0.001*
Picture Completion -0.027 (- 0.052, - 0.002) 0.035"
Block Design -0.036 (- 0.054, - 0.017) <0.001"
Picture Arrangement -0.057 (- 0.081, - 0.033) <0.001"
Object Assembly -0.044 (- 0.066, - 0.022) <0.001"
Note: All models were adjusted for years of education, BMI, and APOE €4 status. *P < 0.05 was
considered statistically significant.

Discussion

In this cross-sectional study of 733 community-dwelling older adults aged below 85 years in Tianjin, higher
China-PAR scores were significantly associated with lower FIQ, VIQ, and PIQ scores after adjustment for
years of education, BMI, and APOE &4 status. Subtest analyses showed significant negative associations
with Information, Comprehension, Arithmetic, Vocabulary, Digit Symbol, Picture Completion, Block Design,
Picture Arrangement, and Object Assembly. These findings suggest that greater cardiovascular risk burden
is associated with lower global cognition and multiple verbal and performance-based cognitive domains.

Association between China-PAR Score and Cognitive
Function

Higher China-PAR scores were negatively associated with FIQ, VIQ, and PIQ across all regression models.
These associations remained significant in the fully adjusted model, indicating that the inverse relationship
between cumulative cardiovascular risk burden and cognitive function was not fully explained by
education, adiposity, or APOE e4-related genetic susceptibility.
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The China-PAR model was developed for the Chinese population and integrates major cardiovascular risk
factors, including age, blood pressure, lipid levels, smoking, diabetes, waist circumference,
antihypertensive treatment, geographic region, urban—rural residence, and family history of cardiovascular
disease [8]. Compared with individual risk factors, the China-PAR score may better reflect cumulative
vascular risk exposure. Previous systematic reviews have linked cardiovascular risk models with cognitive
decline and dementia, supporting the relevance of integrated cardiovascular risk assessment to cognitive
health [14]. Consistently, hypertension, diabetes, dyslipidemia, and smoking have been associated with
cognitive impairment and dementia [15, 16].

Several mechanisms may underlie the observed association. Cardiovascular risk factors may contribute to
cognitive impairment through chronic cerebral hypoperfusion, endothelial dysfunction, blood—brain barrier
disruption, oxidative stress, neuroinflammation, and cerebral small vessel disease [16—18]. The latter can
cause white matter hyperintensities, lacunar infarcts, cerebral microbleeds, and frontal-subcortical circuit
disruption, which are associated with poorer executive function, slower processing speed, and global
cognitive decline [18-20]. Therefore, the observed negative associations with FIQ, VIQ, and PIQ are
biologically plausible.

Notably, the association was numerically greater for PIQ than for VIQ in the fully adjusted model (B =
-0.185vs. B = -0.110), although the difference between the coefficients was not formally tested. PIQ
depends largely on processing speed, visuospatial organization, perceptual reasoning, and visuomotor
integration, which rely on frontal—parietal networks and long-range white matter connections that may be
particularly vulnerable to vascular injury. In contrast, verbal abilities such as accumulated knowledge and
vocabulary represent crystallized cognitive functions that may be relatively preserved through education
and cognitive reserve. This interpretation is consistent with the significant associations observed across
all performance subtests, whereas Similarities and Digit Span were not statistically significant. Further
longitudinal studies are needed to confirm whether cardiovascular risk preferentially affects performance-
based cognitive domains.

The robustness of these associations in Model 3 suggests that the China-PAR score may help identify
community-dwelling older adults with lower concurrent cognitive performance. Subtest analyses were
therefore conducted to determine which cognitive domains were most closely associated with
cardiovascular risk burden.

Further Analysis of the Association Between China-PAR
Score and WAIS-RC Subtests

The associations between China-PAR scores and the 11 WAIS-RC subtests were further examined. Among
the verbal subtests, Information and Vocabulary reflect accumulated knowledge, semantic memory, and
crystallized verbal ability, whereas Comprehension reflects verbal understanding, social judgment, and
experience-based reasoning. Arithmetic requires attention, working memory, and mental calculation.
These abilities are not limited to a single brain region, but are generally related to distributed language,
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semantic, and executive networks involving the temporal cortex, inferior frontal regions, and frontoparietal
systems [21]. The significant associations suggest that higher cardiovascular risk may be related to
semantic processing, verbal reasoning, and attentional control.

Among the performance subtests, Digit Symbol is commonly regarded as a sensitive indicator of
processing speed, visual attention, psychomotor speed, and executive efficiency. Previous studies have
shown that the Digit Symbol Substitution Test is sensitive to impairments in processing speed, working
memory, and executive function [22]. In addition, processing speed and attention-related performance in
older adults are closely associated with frontoparietal connectivity and broader brain network integrity [23,
24]. The negative association with Digit Symbol may therefore reflect lower processing speed and
attention-related performance among older adults with higher cardiovascular risk. This finding is
consistent with evidence that vascular brain injury and cerebral small vessel disease often affect
information processing speed and executive function at an early stage [19, 20].

Picture Completion, Block Design, Picture Arrangement, and Object Assembly mainly assess visual
perception, visuospatial construction, perceptual organization, nonverbal reasoning, and visual-motor
integration. Block Design, in particular, is closely related to visuospatial processing, perceptual
organization, and nonverbal cognitive reserve [25, 26]. These abilities depend on coordinated activity
across parietal, occipital, temporal, and frontal regions. Picture Completion and Object Assembly require
visual recognition and integration, whereas Picture Arrangement involves sequential and social-causal
reasoning. Cardiovascular risk may affect these processes through vascular brain injury, reduced cerebral
perfusion, and white matter damage, which can disrupt long-range neural connections supporting
visuospatial and executive processing [18-20].

The non-significant associations for Similarities and Digit Span suggest that the relationship between
China-PAR score and cognition is not uniform across domains. Similarities mainly reflects abstract verbal
reasoning, whereas Digit Span reflects short-term attention and working memory. These domains may be
less sensitive to cardiovascular risk burden in this sample, or their associations may be affected by
education, test variability, or cognitive reserve. The findings therefore suggest stronger associations with
processing speed, visuospatial organization, perceptual reasoning, and complex verbal knowledge than
with short-term memory span.

Overall, the subtest analysis extends the findings based on total IQ scores and suggests that
cardiovascular risk is associated with multiple cognitive domains, particularly processing speed, executive
efficiency, and visuospatial-perceptual organization. Future longitudinal studies combining
neuropsychological assessment and brain imaging are needed to determine whether higher China-PAR
scores predict domain-specific cognitive decline and whether cerebral small vessel disease or other
vascular brain changes mediate these associations.

Strengths and Limitations
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This study has several strengths. First, it included 733 community-dwelling older adults, providing a
relatively sufficient sample. Second, the China-PAR model was used to assess cardiovascular risk. This
model is based on large-scale cohort studies in the Chinese population and has good applicability and
predictive value in China [8]. In addition, the WAIS-RC was used to systematically assess multiple cognitive
dimensions, and regression analyses of the overall scores and individual subtests were performed to
examine their associations with the China-PAR score. This is one of the few studies examining the
association between a population-specific cardiovascular risk burden and multi-domain cognitive function
in Chinese community-dwelling older adults.

Several limitations should also be acknowledged. First, the cross-sectional design precluded determination
of temporal sequence and causal relationships. Second, although participants were recruited from several
communities, all were located in one area of Tianjin, which may limit generalizability to other regions and
populations. In addition, women accounted for 78.0% of the study sample, which may reflect differential
response rates during community-based recruitment and may have introduced selection bias. This sex
imbalance may limit the generalizability of the findings to older men, and future studies should recruit
more male participants to verify whether the observed associations are consistent across sexes. Third,
despite adjustment for education, BMI, and APOE &4 status, residual confounding from factors such as
physical activity, diet, and socioeconomic status cannot be excluded. Future multicenter longitudinal
studies with larger, more diverse samples, repeated cognitive assessments, and brain imaging are needed
to confirm the temporal relationship and clarify the underlying vascular and neurological mechanisms.

Conclusions

This study found that higher China-PAR scores were significantly associated with lower FIQ, VIQ, and PIQ
among community-dwelling older adults. At the subtest level, higher scores were associated with lower
performance in Information, Comprehension, Arithmetic, Vocabulary, Digit Symbol, Picture Completion,
Block Design, Picture Arrangement, and Object Assembly. The China-PAR score may help identify
individuals with lower concurrent cognitive performance in this population. Prospective studies are needed
to establish causality, while mechanistic studies should clarify the underlying biological mechanisms and
pathways.
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Apolipoprotein E

ASCVD
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PAR—Prediction for ASCVD Risk in China

DBP

Diastolic blood pressure

FIQ

Full—scale intelligence quotient
HDL

C—High—density lipoprotein cholesterol
PIQ

Performance intelligence quotient
SBP

Systolic blood pressure

TC

Total cholesterol

VIQ

Verbal intelligence quotient

WAIS

RC—Wechsler Adult Intelligence Scale—Revised in China
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Figure 1

Forest plot of the associations between China-PAR score and FIQ, VIQ, and PIQ
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Note: Model 1 was unadjusted; Model 2 was adjusted for years of education; and Model 3 was adjusted for
years of education, BMI, and APOE &4 status.
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