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A study on cognitive trajectory
changes and predictive factors in
middle-aged and older adults
individuals with dual sensory
impairment based on the health
social determinants model

Li Ma', Jiaxue Pang', Qiankun Liu', Pengyao Li, Juju Huang,
Yang Xu and Hui Xie*

College of Nursing, Bengbu Medical University, Bengbu, Anhui, China

Aim: This study aims to explore the cognitive trajectory changes in middle-aged
and older adults individuals with dual sensory impairment (simultaneous visual
and hearing impairment) and to identify the predictors of different trajectory
changes.

Methods: Based on the longitudinal data from the China Health and Retirement
Longitudinal Study (CHARLS) from 2013 to 2020, data from 2,369 middle-aged
and older adults individuals with dual sensory impairment were selected. A
latent variable growth mixture model was constructed to analyze the cognitive
function development trajectories in this population and to identify their
predictive factors.

Results: The cognitive function development trajectories in the middle-aged
and older adults population can be categorized into three types: high cognitive
level stable group, low cognitive level slowly declining group, and moderate
cognitive level rapidly declining group. Logistic regression analysis showed that
age (OR 30.544; 95% Cl 9.35-99.754; p < 0.001), sleep duration (OR 0.559;
95% Cl 0.343-0.909; p < 0.005), education (OR 0.009; 95% Cl 0.003-0.025;
p < 0.001), marital status (OR 2.122; 95% Cl 1.457-3.090; p < 0.001), social
participation (OR 0.499; 95% Cl 0.379-0.658; p < 0.001), place of residence (OR
1.471; 95% C11.089-1.988; p < 0.001), and medical insurance (OR 0.353; 95% ClI
0.169-0.736; p < 0.005) are predictive factors for cognitive function trajectories
in this population.

Conclusion: There is group heterogeneity in the cognitive function
development trajectories among middle-aged and older adults individuals
with dual sensory impairment. Factors such as less than 4 h of nighttime sleep,
low social participation, alcohol consumption, and lack of medical insurance
are modifiable risk factors for cognitive decline in this population. Preventive
strategies should be formulated accordingly, especially for vulnerable groups,
including older rural residents and those with lower educational attainment,
to prevent cognitive function deterioration in middle-aged and older adults
individuals with dual sensory impairment.
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1 Introduction

The world’s population is rapidly aging, and the aging population
in both developed and developing countries will continue to grow. It
is estimated that by 2030, the global older adults population will reach
1.4 billion (1), With population aging, the prevalence of age-related
vision impairment (VI), hearing impairment (HI), and dual sensory
impairment (DSJ; defined as concurrent VI and HI) is also increasing,
becoming a global public health issue. The World Health Organization
(WHO) reports that at least 2.2 billion people worldwide have vision
impairment or blindness (2). It is estimated that by 2050, one in four
people will have some degree of hearing loss, with age-related hearing
loss being the most common (3). Studies have shown that sensory
impairments are associated with limitations in daily activities (4),
reduced social interactions (5), and decreased quality of life among
older adults (6). They also increase the risk of cognitive decline and
dementia (7).

Cognitive function is an important indicator of health status,
directly affecting an individual’s ability to perform daily activities and
overall quality of life. Older adults with cognitive decline are more
likely to experience limited daily activities and require continuous
care from family and social services, which increases the burden on
family members and social insurance funds (8). Therefore,
understanding cognitive decline and the factors that might mitigate
it is crucial for early intervention and reducing dementia cases (9).
There is a close relationship between sensory impairment and
cognitive impairment, with vision and hearing impairments
considered potentially modifiable risk factors for cognitive
impairment in older adults (10). Research indicates that hearing
impairment negatively affects communication and social
participation in older adults, further increasing cognitive decline.
Compared to individuals with a single sensory impairment (either
hearing or vision impairment), older adults with dual sensory
impairment are at a higher risk of cognitive decline (11).

Currently, research on cognitive decline in middle-aged and older
adults individuals with dual sensory impairment is notably lacking.
Older adults with sensory impairments face multiple physiological
and social challenges, including loss of independence in daily life,
marginalization in society, and the gradual depletion of life resources.
Their cognitive decline is often the result of these cumulative resource
losses (12). Most previous studies (13, 14) have focused on single
sensory impairments, with limited research investigating the
relationship between dual sensory impairment and cognitive
trajectory changes in middle-aged and older adults populations.
Furthermore, most studies (15, 16) have employed cross-sectional
designs to examine the relationship between sensory impairment and
cognitive risk, with a narrow focus on the factors influencing cognitive
impairment caused by sensory impairment. This study adopts the
“Social Determinants of Health” model, which encompasses multiple
levels, ranging from individual to macro-social conditions (17). These

»

include factors such as “health factors,” “individual lifestyles,” “social

» <«

and community networks,” “structural social factors,” and “macro-
social conditions.” This comprehensive framework provides direction
and five specific dimensions for exploring the issue of cognitive
decline in older adults with sensory impairments. Therefore, this
study, supported by the “Social Determinants of Health” model, will
investigate the factors affecting cognitive function in middle-aged and

older adults individuals with dual sensory impairment. Based on these
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findings, the study aims to propose multidimensional strategies to
improve cognitive function in this population.

This study aims to explore the following three questions: (1) What
are the cognitive trajectories of middle-aged and older adults
individuals with dual sensory impairment? (2) What are the predictive
factors influencing cognitive levels in middle-aged and older adults
individuals with dual sensory impairment? (3) What intervention
measures should be developed in the future based on these factors?

2 Materials and methods
2.1 Data collection

The China Health and Retirement Longitudinal Study (CHARLS)
is a large-scale, interdisciplinary longitudinal study initiated by the
National School of Development (NSD) at Peking University. CHARLS
uses a stratified, multistage probability-proportional-to-size random
sampling strategy to survey middle-aged and older adults individuals
aged 45 and above across 28 provinces (autonomous regions and
municipalities) in China, assessing the social, economic, and health
status of community residents. The national baseline survey of the
study was conducted in 2011, followed by follow-up surveys every
2-3 years in 2013, 2015, 2018, and 2020 (18). This study utilized the
longitudinal follow-up data from CHARLS between 2013 and 2020.
According to the study objectives, the inclusion criteria were: (1) age
>45 years in the 2013 baseline survey; (2) presence of both vision and
hearing impairments at baseline; and (3) participation in at least three
follow-up surveys. The exclusion criteria were: (1) individuals with
missing health status or basic information, (2) individuals with
missing vision, hearing, or cognitive information at baseline, and (3)
individuals with missing cognitive data during follow-up, (4) Patients
with severe hearing and vision impairment (deafness and blindness)
who cannot complete a cognitive function assessment. Finally, this
study included a total of 2,369 middle-aged and older adults
individuals aged 45 and above with dual sensory impairment. The
specific screening flowchart is shown below (Figure 1).

All participants provided informed consent, and the protocol was
approved by the Peking University Institutional Review Board
(Approval No: IRB00001052-11015). All procedures performed in
studies involving human participants were in accordance with the
ethical standards of the institutional and/or national research
committee and with the 1964 Helsinki Declaration and its later
amendments or comparable ethical standards.

2.2 Variables and measurement methods

2.2.1 Cognitive assessment

The Mini-Mental State Examination (MMSE) is widely used
worldwide to assess cognitive function (19). The scale was specifically
developed and published by Folstein et al. in 1975 as a tool for quickly
screening cognitive impairment within a short period (19). This scale
is widely used in China, and previous domestic studies suggest that
the scale’s Cronbach’s alpha coefficient is 0.833, and the test-retest
reliability is 0.924 (20). In line with previous research, cognitive
function was measured in two domains: episodic memory and global
cognition, with a total score range of 0-31, where higher scores
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CHARLS 2013
(n=18604)
Exclusion: Age < 45 years. (n=7716)
Exclusion: Non-dual sensory impairment
o population. (n=2671)
Including non-hearing impairment (n=1938),
non-visual impairment (n=688).
v
Model
(n=8262)
( Exclusion: Dropped samples from 2015, 2018,
> 2020 (1=3620)
Exclusion: Missing cognitive data (n=2273)
v
Model
(n=2369)
FIGURE 1
Flowchart of the CHARLS population selection process.

indicate better cognitive function (21). Episodic memory was
assessed using immediate and delayed word recall tests. After the
interviewer randomly read 10 Chinese words, participants were asked
to recall them immediately and again after a few minutes. The
episodic memory score was the sum of recalled items, ranging from
0 to 20. Global cognition was assessed through three tasks: orientation
(day, month, date, season, and year), calculation (serial subtraction
of 7 from 100 five times), and visuospatial ability (drawing
overlapping pentagons). Participants received one point for each
correct item, with scores ranging from 0 to 11. The China Health and
Retirement Longitudinal Study survey personnel received
professional training on the MMSE for each wave to minimize

systematic differences as much as possible.

2.2.2 Assessment of dual sensory impairment
Participants who simultaneously reported vision and hearing
impairments were considered to have dual sensory impairment. The
self-reported data on vision impairment consisted of two questions:
(1) “How good is your eyesight for seeing things at a distance (with
glasses or corrective lenses), such as recognizing a friend across the
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street?” and (2) “How good is your eyesight for seeing up close (with
glasses or corrective lenses), such as reading ordinary newspaper

» «
>

print?” For each question, responses included “excellent,” “very good,”
“good,” “fair;” or “poor” If respondents reported their vision as “fair”
or “poor” (either for distance or near vision), they were classified as
having vision impairment in this study. Hearing impairment was
assessed with one question: “Is your hearing excellent, very good,
good, fair, or poor?” If participants reported their hearing as “fair” or

“poor;” they were classified as having hearing impairment.

2.2.3 Covariates

Based on the health social determinants model, this study uses
binary coding (22) and the actual conditions of CHARLS data, this
study selected five levels of associated factors, including: (1) Health
Factors: Gender (1 =male, 2=female); Age (1=45-59 years,
2 = 60-79 years, 3 = 80 years and above); Chronic diseases (1 = none,
2 = one chronic disease, 3 = two or more chronic diseases); Self-rated
health, measured by the question: “How would you rate your current
health status?” The answers include “very good, good, fair, poor, very
poor” In this study, “very good” and “good” are classified as good,
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“fair” as average, and “poor” and “very poor” as poor (1 = good,
2 = average, 3 =poor); Disability status (1 =no, 2=yes). (2)
Individual Lifestyle: Alcohol consumption (1 = yes, 2 = no); Sleep
duration (1 = less than 4 h per night, 2 = 4-6 h per night, 3 = more
than 6 h per night). (3) Social and Community Networks: Marital
status (1 = married, 2 =not married); Social participation was
measured using question DA056, which asked respondents whether
they had engaged in any of the following 12 social activities in the
past month: (a) Interacting with friends; (b) Playing mahjong, chess,
cards, or going to a community club; (c) Helping family members,
friends, or neighbors who do not live with them; (d) Participating in
sports clubs, social clubs, or other clubs; (e) Joining community
organizations; (f) Engaging in volunteer or charity work; (g) Taking
care of sick or disabled adults who do not live with them; (h)
Attending educational or training courses; (i) Investing in stocks; (j)
Using the internet; (k) Participating in other social activities; (1) None
of the above. If respondents selected any of the first 11 options, they
were classified as participating in social activities; otherwise, they
were classified as not participating (23) (1 = yes, 2 = no). (4) Social
Structural Factors: Years of education (1 = 0 years, 2 = 1-6 years,
3 =7-12 years, 4 = 13 years and above); Retirement status (1 = not
retired, 2 =retired). (5) Macro Social Conditions: Residence
(1 = urban, 2 = rural); Health insurance (1 = no, 2 = yes).

3 Statistical analysis

Statistical analyses were conducted using SPSS version 28.0 for
descriptive statistics, ¥ tests, and unordered multinomial logistic
regression analyses, with a significance level of @ = 0.05. Latent
profile analysis of cognitive scores from 2013 to 2020 was performed
using Mplus version 8.3. The fit indices included the Akaike
Information Criterion (AIC), the Bayesian Information Criterion
(BIC), and the sample-size adjusted BIC (aBIC), with smaller values
indicating better fit. An entropy value >0.8 indicates that the
classification accuracy exceeds 90%, with values closer to 1
reflecting higher accuracy. Model fit differences were assessed using
the Likelihood Ratio Test (LMR) and the Bootstrap-based
Likelihood Ratio Test (BLRT). A p-value <0.05 indicates that the
new model is superior to the previous one. The best model was
selected based on a comprehensive comparison of the fit indices for
each model.

4 Results
4.1 Descriptive characteristics

A total of 2,369 participants were included in the baseline survey
of this study, with an average age of 62.35 + 9.78 years (ranging from
45 to 92 years). Among them, 1,019 (43.0%) were male, and 1,350
(57.0%) were female. Participants from rural areas accounted for 1,570
(66.3%), while those from urban areas totaled 799 (33.7%). A total of
1,918 (81.0%) were married, and 451 (19.0%) were not married.
Regarding education level, 1,763 (74.4%) had six or fewer years of
schooling, 536 (22.6%) had 7-12 years of education, and 70 (3.0%)
had 13 or more years of education. Detailed baseline characteristics of
the participants are shown in Table 1.
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4.2 Cognitive trajectory results for older
adults with dual sensory impairment

Setting up models with 1-4 categories. The results showed that as
the number of categories increased, the values for AIC, BIC, and aBIC
decreased, while the Entropy value also changed. Although AIC, BIC,
and aBIC values generally decreased in this study, a significant
inflection point was observed in the three-category model, where the
rate of decrease markedly slowed. This indicates that the four-category
model did not show significant improvement over the three-category
model in terms of AIC, BIC, and aBIC indices. Additionally, the four-
category model is merely an extension of the three-category model
and did not provide new theoretical contributions. When profiles have
similar theoretical meanings, a simpler profile model should
be selected. Therefore, based on the fit indices and the practical
significance of the latent categories, the three-category model was
ultimately chosen as the best model. See Table 2.

4.3 Cognitive trajectory groupings for older
adults with dual sensory impairment

The LGMM model with three categories estimated the following
results: Group C1: This group had the highest average cognitive score
(a =19.067, p <0.001) and exhibited a stable trend (S =—1.296,
p <0.001). It was named the High Cognitive Level Stable Group,
comprising 33.8% of the sample. Group C3: This group had a higher
baseline average cognitive score (a = 14.593, p < 0.001) but showed a
rapid decline (f =—3.184, p <0.001). It was named the Medium
Cognitive Level Rapid Decline Group, comprising 36.3% of the sample.
Group C2: This group had a lower average cognitive score (a = 6.126,
P <0.001) and a faster decline (= —1.977, p < 0.001). It was named the
Low Cognitive Level Slow Decline Group, comprising 29.9% of the
sample. The cognitive level development trajectories are shown in
Figure 2. The estimated values and test results for the intercepts and
slopes of each latent cognitive level category are presented in Table 3.

4.4 Univariate analysis of cognitive level
categories in older adults with dual sensory
impairment

The results of the univariate analysis showed significant differences
between the categories in terms of age, gender, marital status, years of
education, alcohol consumption, sleep duration, disability status,
retirement status, depression, social participation, number of chronic
diseases, self-rated health, and health insurance. Compared to the
High Cognitive Level Stable Group, the Low Cognitive Level Slow
Decline Group and the Medium Cognitive Level Rapid Decline Group
had a higher proportion of individuals aged 60 and above (38.68% vs.
57.34% vs. 79.57%). Among the three groups, the Medium Cognitive
Level Rapid Decline Group had the highest proportion of females
(65.81% vs. 58.20% vs. 48.88%). Rural residents were more prevalent
in all three groups, with the highest proportions in the Low Cognitive
Level Slow Decline Group (70.76%) and the Medium Cognitive Level
Rapid Decline Group (72.46%). There were also differences in years of
education among the groups. The High Cognitive Level Stable Group
had a higher proportion of individuals with 6 or more years of
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TABLE 1 Comparison of basic characteristics across latent classes of cognitive levels in older adults with dual sensory impairment (n = 2,369).

Variable C1(n = 804) C2 (n =708) C3 (n = 857) X/F p
Age (years) 359.703 <0.001
45-59 493 (61.3) 302 (42.7) 175 (20.4)
60-79 307 (38.2) 390 (55.1) 579 (67.6)
>80 4(0.5) 16 (0.2) 103 (12)
Gender, n (%) 69.104 <0.001
Male 364 (45.3) 362 (51.1) 293 (34.2)
Female 440 (54.7) 346 (48.9) 564 (65.8)
Chronic diseases, n (%) 10.364 <0.035
None 326 (40.5) 259 (36.6) 293 (34.2)
One 192 (23.9) 157 (22.2) 222 (25.9)
Two or more 286 (35.6) 292 (41.2) 342 (39.9)
Self-rated health, n (%) 91.700 <0.001
Good 109 (13.6) 77 (10.9) 102 (11.9)
Average 532 (66.2) 409 (57.8) 398 (46.4)
Poor 163 (20.2) 222 (31.3) 357 (41.7)
Disability status, n (%) 96.461 <0.001
No 689 (85.7) 541 (76.4) 557 (65.0)
Yes 115 (14.3) 167 (23.6) 300 (35.0)
Alcohol consumption, n (%) 80.724 <0.001
Yes 444 (55.2) 384 (54.2) 305 (35.6)
No 360 (44.8) 324 (45.8) 552 (64.4)
Sleep duration, n (%) 120.740 <0.001
<4h 43 (0.5) 70 (10.0) 190 (22.2)
4-6h 446 (55.5) 339 (47.9) 345 (40.3)
>6h 315(39.1) 299 (42.1) 322 (37.5)
Marital status, n (%) 108.574 <0.001
Married 722 (89.9) 594 (83.9) 602 (70.2)
Unmarried 82 (10.1) 114 (16.1) 255 (29.8)
Social participation, n (%) 96.381 <0.001
Yes 536 (66.7) 393 (55.5) 366 (42.7)
No 268 (33.3) 315 (44.5) 491 (57.3)
Years of education, n (%) 998.598 <0.001
0 year 35 (4.4) 187 (26.4) 571 (66.7)
1-6 years 328 (40.8) 391 (55.2) 251 (29.3)
7-12 years 388 (48.3) 118 (16.7) 30 (3.5)
13 years and above 53 (6.5) 12 (1.7) 5(0.5)
Retirement status, n (%) 78.808 <0.001
Not retired 589 (73.3) 480 (67.8) 455 (53.1)
Retired 215 (26.7) 228 (32.2) 402 (46.9)
Residence, n (%) 61.119 <0.001
Urban 356 (44.3) 207 (29.3) 236 (27.5)
Rural 448 (55.7) 501 (70.7) 621 (72.5)
Health insurance, n (%) 47.048 <0.001
No 18 (2.2) 16 (2.3) 71 (82.3)
Yes 786 (97.8) 692 (97.7) 786 (91.7)
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TABLE 2 Results of the latent class growth mixture model (LGMM) for cognitive levels.

Model k AlC BIC aBIC Entropy LMR BLRT Class probability
1 6 63,257.112 63,291.734 63,272,670 - - - -

2 9 57,193.573 57,245.505 57,216.910 0.925 <0.001 <0.001 0.456/0.544

3 12 55,517.453 55,586.696 55,548.569 0.883 <0.001 <0.001 0.338/0.363/0.299

4 15 54,733.252 54,819.805 54,772,147 0.863 <0.001 <0.001 0.158/0.315/0.256/0.271

K, number of freely estimated parameters; AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; aBIC, sample-size adjusted Bayesian Information Criterion; Entropy,
information entropy; LMR, Lo-Mendell-Rubin likelihood ratio test; BLRT, Bootstrap likelihood ratio test.

TABLE 3 Intercept and slope estimates and test results for each latent class of cognitive levels in older adults with dual sensory impairment.

Category Intercept
Estimated SE Estimated
value value
C1 High Cognitive Level Stable Group 804 19.067 0.154 | 123.902 = <0.001 —1.296 0.114 —-11.332 <0.001
C2 Low Cognitive Level Slow Decline Group 857 6.126 0.224 27.393  <0.001 —-1.977 0.068 —29.003 <0.001
C3 Medium Cognitive Level Rapid Decline Group 708 14.593 0.395 36.939 <0.001 —3.184 0.110 —28.963 <0.001
MMSE score
20
[ —
18 —_—
16 \
14
12
10
8
6
4
2
—0
0
2013 2015 2018 2020
=@=C1.High Cognitive Level Stable Group, 33.8%
=@=C2.Medium Cognitive Level Rapid Decline Group, 29.9%
=@=C3.Low Cognitive Level Slow Decline Group, 36.3%
FIGURE 2
Cognitive trajectory of older adults with dual sensory impairment.

education compared to the Low Cognitive Level Slow Decline Group
and the Medium Cognitive Level Rapid Decline Group (54.85% vs.
18.36% vs. 4.08%). In the Medium Cognitive Level Rapid Decline
Group, a large proportion had 6 or fewer years of education (95.92%).
Compared to the High Cognitive Level Stable Group, individuals in
the Low Cognitive Level Slow Decline Group and the Medium
Cognitive Level Rapid Decline Group experienced more severe
disability, shorter sleep duration, and less social participation.

4.5 Multivariate analysis of cognitive level
categories in older adults with dual sensory
impairment

In this study, the three latent cognitive level trajectory
categories were used as dependent variables, with the “Low
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Cognitive Level Slow Decline Group” serving as the reference
group, in a multivariate unordered logistic regression analysis.
The multivariate analysis results showed: High Cognitive Level
Stable Group: Compared to the Low Cognitive Level Slow Decline
Group, individuals in the High Cognitive Level Stable Group were
more likely to report good or average self-rated health
(OR =1.909; 95% CI: 1.373-2.653; p < 0.001), no disability
(OR =1.613; 95% CI: 1.146-2.271; p < 0.006), being married
(OR =2.122; 95% CI: 1.457-3.090; p < 0.001), and high social
participation (OR =0.499; 95% CI: 0.379-0.658; p < 0.001).
Medium Cognitive Level Rapid Decline Group: Compared to the
Low Cognitive Level Slow Decline Group, individuals in the
Medium Cognitive Level Rapid Decline Group were more likely
to have low education years (OR = 0.090; 95% CI: 0.063-0.570;
p <0.003), consume alcohol (OR = 1.965; 95% CI: 1.558-2.479;
p <0.001), lack health insurance (OR=0.310; 95% CI:
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0.168-0.571; p <0.001), and have short sleep duration
(OR =0.602; 95% CI: 1.558-2.479; p < 0.003). See Table 4
for details.

5 Discussion

This study analyzed the cognitive function trajectories over 8 years
among middle-aged and older adults individuals aged 45 years and
above with dual sensory impairment in China, using nationally
representative CHARLS survey data. The findings revealed that most
individuals with dual sensory impairment exhibited a decline in
cognitive trajectories, with approximately one-quarter already
showing signs of mild cognitive impairment at baseline. Therefore,
analyzing the cognitive function trajectory changes and associated
predictive factors in older adults with sensory impairments is of great
significance for preventing and improving cognitive impairment in
this population.

5.1 Cognitive function heterogeneity
among older adults with dual sensory
impairment

Regarding cognitive trajectories, there is heterogeneity in the
cognitive trajectories of different middle-aged and older adults
individuals. A study on cognitive function trajectories in individuals
aged 55 years and older (24) identified three distinct trajectories:
“persistently low cognitive function” (22.2%), “persistently moderate
cognitive function” (37.9%), and “persistently high cognitive function”
(39.9%). Additionally, other studies (25) classified cognitive
trajectories into stable average, high and stable, and declining trends,
with the overall decline trend being less than 10%. Notably, our study
found that 36.3% of middle-aged and older adults individuals with
dual sensory impairment belonged to the group with rapidly declining
cognitive trajectories, significantly higher than the proportions
reported in the aforementioned studies. This aligns with findings from
a European study on older adults (26), indicating that cognitive
decline in individuals with dual sensory impairment is more
pronounced than in those with either visual or hearing impairment or
no sensory impairment. Hypotheses have been proposed to explain
the association between sensory and cognitive functions. According
to the sensory deprivation hypothesis suggests (27) that prolonged
reduction in sensory input leads to neuronal atrophy, resulting in
cognitive decline in this population.

Our study demonstrates that middle-aged and older adults
individuals aged 45 years and above in China with dual sensory
impairment also exhibit multiple cognitive function development
trajectories. This supports the hypothesis that cognitive function
development among older adults with sensory impairments is a
heterogeneous process rather than a homogeneous average process.
In our study, the degree of cognitive decline varied among different
subgroups. Specifically, individuals who were middle-aged
(45-59 years), free from chronic diseases, highly educated (education
years >12), had high social participation, and were free from disability
were more likely to maintain good and stable cognitive function levels.
Conversely, those who were older (60 years and above), had multiple
chronic diseases (>2), were less educated (education years <6), had
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low social participation, slept less than 4 h at night, consumed alcohol
regularly, and mostly lived in rural areas were more likely to
experience rapid cognitive decline. Therefore, communities should
include vulnerable groups at risk of cognitive decline in high-risk
populations for regular cognitive impairment screening, with
particular attention to special populations such as those with visual
and hearing impairments.

5.2 Predictive factors for cognitive function
trajectories in older adults with dual
sensory impairment

5.2.1 Health factors

Using the low cognition and slow decline group as the reference
group, this study found significant differences in predictive factors
between the stable high cognition group and the rapid middle
cognition decline group. In the stable high cognition group, self-rated
health, the number of chronic diseases, pain, and disability were
statistically significant. This may be because, in the rapid middle
cognition decline group, cognitive function might have already been
significantly impaired, with the disease progressing to a stage where
other health factors (such as brain structural changes or
neurodegenerative diseases) primarily drive the cognitive decline
process. At this stage, factors like chronic disease, pain, or disability
have relatively less impact and are insufficient to significantly alter the
trajectory of cognitive function.

This study revealed that sensory-impaired older adults aged
>60 years and those with disabilities are more likely to experience
cognitive deterioration, consistent with previous research findings
(28). As with many chronic diseases, aging is the most significant
factor influencing the development of Alzheimer’s disease and related
dementias (29). Even among older adults without lifelong dementia,
cognitive decline and neurodegenerative changes become evident with
age, driven by shared pathophysiological mechanisms such as
abnormal autophagy, mitochondrial dysfunction, cellular senescence,
epigenetic changes, cerebrovascular dysfunction, inflammation, and
lipid dysregulation (30). Furthermore, disabled older adults often
experience limited physical functionality, preventing them from
engaging in normal daily activities and exercise. This lack of activity
leads to insufficient brain stimulation, particularly in areas critical for
cognitive functions such as memory, attention, and executive function
(31). Prolonged physical inactivity is also associated with reduced
brain plasticity, thereby accelerating cognitive decline (32).

5.2.2 Individual lifestyle

At the individual lifestyle level, this study found that alcohol
consumption and sleeping less than 4 h per night had an impact on
cognition. Compared to non-drinkers, those who consumed alcohol
were more likely to experience cognitive decline, consistent with a
longitudinal study in the United States on older adults with dual
sensory impairment (33). This study found that long-term alcohol
consumption is associated with an increased risk of Alzheimer’s
disease and other forms of dementia. Excessive drinking, in particular,
can have direct toxic effects on the brain, leading to neuronal damage,
reduced brain volume, and especially hippocampal atrophy, a region
closely related to memory and cognitive function (34). Additionally,
alcohol can induce neuroinflammation, oxidative stress, and apoptosis,

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1489429
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Ma et al. 10.3389/fpubh.2024.1489429

TABLE 4 Logistic regression analysis of factors affecting cognitive level changes in older adults with dual sensory impairment.

Dependent variable  Independent variable p SE Waldy? p OR 95%Cl

Clvs. C2 Intercept —2.404 0.810 8.803 0.003 - -

Age (Reference group: >80)

45-59 3.419 0.604 32.059 <0.001 30.544 9.35-99.754

60-79 2.379 0.593 16.113 <0.001 10.794 3.37-34.489

Gender (Reference group: Female)

Male —0.200 0.151 1.760 0.185 0.819 0.610-1.100

Chronic diseases (Reference group: two or more)

No —0.356 0.167 4.535 0.033 0.701 0.505-0.972

One —0.231 0.180 1.641 0.200 0.794 0.558-1.130

Self-rated health (Reference group: poor)

Good 0.596 0.253 5.520 0.019 1.814 1.104-2.981

Average 0.646 0.168 14.803 <0.001 1.909 1.373-2.653

Disability status (Reference group: yes)

No 0.478 0.174 7.527 0.006 1.613 1.146-2.271

Alcohol consumption (Reference group: no)

Yes 0.651 0.138 22.344 <0.001 1917 1.464-2.511

Sleep duration (Reference group: >6 h)

<4h —0.582 0.248 5.500 0.019 0.559 0.343-0.909

4-6h 0.273 0.148 3.414 0.065 1.314 0.984-1.754

Marital status (Reference group: unmarried)

Married 0.752 0.192 15.380 <0.001 2.122 1.457-3.090

Social participation (Reference group: no)

Yes —0.694 0.141 24.416 <0.001 0.499 0.379-0.658

Years of education (Reference group: 13 years and above)

0 year —4.748 0.538 77.806 <0.001 0.009 0.003-0.025
1-6 years —1.893 0.507 13.932 <0.001 0.151 0.056-0.407
7-12 years —0.006 0.534 0.000 0.991 0.994 0.349-2.832

Retirement status (Reference group: retired)

Not retired 0.592 0.157 14.177 <0.001 1.808 1.328-2.460

Residence (Reference group: rural)

Urban 0.386 0.154 6.325 <0.001 1.471 1.089-1.988

Health insurance (Reference group: yes)

No —1.042 0.375 7.715 0.005 0.353 0.169-0.736

C3vs. C2 Intercept —1.478 0.670 4.872 0.027 - -

Age (Reference group: >80)

45-59 1.925 0.326 34.848 <0.001 6.858 3.619-12.997

60-79 1.213 0.308 15.532 <0.001 3.365 1.840-6.152

Gender (Reference group: Female)

Male 0.177 0.132 1.811 0.178 1.194 0.922-1.547

Chronic diseases (Reference group: two or more)

No —0.260 0.144 3.277 0.070 0.771 0.582-1.022

One —0.293 0.154 3.645 0.056 0.746 0.552-1.008

Self-rated health (Reference group: poor)

Good 0.109 0.217 0.253 0.615 1.115 0.729-1.706

(Continued)
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TABLE 4 (Continued)
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Dependent variable Independent variable p SE Waldy? p OR PRYAS
Average 0.289 0.138 4.375 0.036 1.335 1.018-1.750
Disability status (Reference group: yes)

No 0.233 0.139 2.795 0.095 1.275 0.961-1.660
Alcohol consumption (Reference group: no)

Yes 0.676 0.119 32.477 <0.001 1.965 1.558-2.479
Sleep duration (Reference group: >6 h)

<4h —0.508 0.188 7.271 0.007 0.602 1.558-2.479
4-6h 0.083 0.129 0.408 0.523 1.086 0.843-1.399
Marital status (Reference group: unmarried)

Married 0.425 0.151 7.871 0.005 1.529 1.137-2.057
Social participation (Reference group: no)

Yes —0.386 0.120 10.336 0.001 0.680 0.537-0.860
Years of education (Reference group: 13 years and above)

0 year —1.663 0.562 8.768 0.003 0.190 0.063-0.570
1-6 years —0.313 0.555 0.319 0.572 0.731 0.246-2.169
7-12 years 0.352 0.585 0.361 0.548 1.422 0.451-4.478
Retirement status (Reference group: retired)

Not retired 0.243 0.130 3.506 0.061 1.275 0.989-1.644
Residence (Reference group: rural)

Urban —0.004 0.138 0.001 0.976 0.996 0.761-1.304
Health insurance (Reference group: yes)

No —-1.172 0.312 14.072 <0.001 0.310 0.168-0.571

further accelerating cognitive decline (35). Avoiding alcohol
consumption can mitigate these risks, thus serving as a protective
factor for maintaining cognitive stability. However, a recent meta-
analysis (36) suggested a U-shaped association between alcohol
consumption and dementia risk, with the lowest risk observed at four
drinks per week, while consuming 23 or more drinks per week was
associated with higher dementia risk. Another dose-response meta-
analysis (37) identified a nonlinear (J-shaped) association between
alcohol intake and the risk of cognitive impairment and dementia.
These findings highlight ongoing debates about the dose-response
relationship between alcohol consumption and cognitive function.
Further research is needed to explore the relationship between alcohol
consumption and six specific domains of cognitive impairment. In
providing alcohol consumption guidance for older adults with dual
sensory impairment, it is important to assess drinking behaviors and
cognitive dimensions comprehensively and, based on individual
circumstances, encourage either abstinence or moderate drinking.
This study also found that individuals sleeping less than 4 h per
night were more likely to fall into adverse cognitive trajectories (low
baseline cognition with deterioration). A quantitative meta-analysis
showed that both insufficient sleep duration (<4 h per night or total
daily sleep) and excessive sleep (>10 h per night or >12.5 h total daily
sleep) increase the risk of all-cause cognitive impairment and
Alzheimer’s dementia (AD) (38), consistent with our findings. However,
another study suggested a general J-shaped relationship between
objective sleep duration and cognitive performance, where the
association between short objective sleep duration (<6 h) and poor
cognitive function was not statistically significant (39). This
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inconsistency may be due to sleep duration data often relying on self-
reports, as well as differences in study populations from various regions,
countries, and ethnic groups, leading to variability in sleep
characteristics (e.g., time in bed, sleep duration, and daytime sleepiness).
The potential mechanism by which short sleep duration leads to
cognitive decline is associated with higher incidence rates of gray matter
atrophy in the frontal and temporal lobes among older adults, which
may impair memory in individuals with dual sensory impairment (40).
A large longitudinal study (41) investigated the prospective impact of
changes in sleep duration on sensory impairments in individuals aged
>65 years. It found that individuals with persistently short or long sleep
durations were at higher risk of sensory impairment compared to those
with normal sleep durations. These findings confirm the close and
bidirectional relationship between sleep duration, sensory impairment,
and cognitive function. Therefore, attention should be paid to the sleep
patterns of older adults with dual sensory impairment. Promoting
physical exercise is a simple strategy to address sleep problems in older
adults, as it facilitates relaxation and increases core body temperature,
aiding in the initiation and maintenance of sleep (42).

5.2.3 Social and community networks

In the realm of social and community networks, older adults with
dual sensory impairments who are unmarried (including widowed and
divorced) and lack social activities are more likely to experience
cognitive decline. Compared to married individuals, unmarried older
adults are more prone to cognitive deterioration, which is consistent
with findings from a study in the United States (43), this study found
that married individuals performed better in memory assessments and
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had a lower risk of dementia compared to cohabiting, single, divorced,
and widowed individuals. Existing research (44) attributes cognitive
decline related to marital status to two main causal models: the
resource model and the stress model. The resource model posits that
the loss of marriage results in a loss of financial, social, practical, and
emotional resources, which increases the risk of cognitive decline. The
stress model suggests that losing a partner introduces stress, such as
grief and adapting to new daily routines, which also heightens the risk
of cognitive decline. However, some studies (43, 45) indicate that the
type of marital loss affects cognitive function differently, with some
individuals experiencing improved cognition while others deteriorate.
Divorced individuals tend to perform better, while widowed or
separated but not divorced individuals show worse outcomes. This
study, constrained by database limitations, only examined the effects of
marital status on cognition in those with sensory impairments, without
considering other types of marital loss. Future research could provide
a more detailed and comprehensive analysis of how different types of
marital loss affect cognitive function.

Social engagement, as one of the three pillars of successful aging,
is a critical pathway to achieving positive aging (46). Previous research
has often overlooked social participation among individuals with
sensory impairments. This study found that good social engagement is
associated with a greater likelihood of experiencing positive cognitive
trajectories in older adults. Individuals typically rely on both visual and
auditory senses to perform tasks in daily life and social activities. For
those with dual sensory impairments, declines in auditory and visual
functions restrict their social interactions, and the long recovery
process for sensory impairments can lead to feelings of loneliness and
frustration. This often results in reduced outdoor social activities, and
prolonged social isolation contributes to cognitive decline (47). Related
research suggests that experiences of loneliness can alter brain activity
in areas associated with vision, attention, and emotional processes (48,
49), another explanation is that insufficient social interaction may
affect neurogenesis and synaptic density, reducing the brain’s ability to
compensate for neurodegenerative damage related to Alzheimer’s
disease (48). These findings underscore the importance of
incorporating social engagement as an intervention before or during
the preclinical stage of dementia. Therefore, communities and families
can enhance indoor engagement by improving accessibility, leveraging
urban and rural advantages to create social exchange platforms for
individuals with sensory impairments, exploring various forms of
social activities, and actively encouraging participation to improve
social engagement and potentially mitigate or delay cognitive decline.

5.2.4 Structural social factors

This study found that years of education and retirement status
influence cognitive trajectory development. Higher education levels help
slow cognitive decline in older adults. Current evidence suggests (50) that
education enhances cognitive abilities by building a broad foundation of
specific knowledge and skills, which, in turn, influence various cognitive
abilities across development. Studies have shown (51) that compared to
individuals with lower educational attainment, highly educated older
adults exhibit greater cortical thickness in brain regions such as the
cingulate cortex, transverse temporal cortex, insula, and isthmus. This
supports greater brain reserve, which allows individuals with high
cognitive reserve to prevent or delay f-amyloid deposition (52), mitigating
the impact of age-related brain changes on cognitive function.
Additionally, older adults with sensory impairments and higher education
levels may utilize cognitive resources to compensate for sensory loss,
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thereby delaying cognitive decline (53). However, educational attainment
is a relatively immutable risk factor. In the context of the digital age,
families and communities can teach middle-aged and older adults
individuals to use digital devices, such as smartphones, and leverage
multimedia tools to help them access more knowledge.

This study also found that retired older adults exhibited lower
cognitive levels. This may be attributed to sensory-impaired older
adults individuals experiencing a dual loss of social status and bodily
autonomy shortly after retirement, leading to heightened feelings of
social isolation and deprivation of physical self-control. These factors
negatively impact their mental health, thereby affecting cognitive levels
(54). During employment, work often requires continuous cognitive
activities such as thinking, decision-making, and problem-solving,
which help keep the brain active. After retirement, the reduction in
cognitive stimulation may lead to decreased brain activity, triggering
cognitive decline (55). To prevent this, it is recommended that older
adults actively engage in social activities, seek new cognitive challenges,
and pursue learning opportunities post-retirement. Maintaining a
positive psychological state can help delay cognitive decline.

5.2.5 Macro-social conditions

The regression analysis of macro-social conditions affecting the
cognitive levels of older adults with dual sensory impairment revealed
that both residential location and type of medical insurance played
protective roles. Older adults with dual sensory impairment living in
urban areas and participating in urban employee medical insurance
demonstrated relatively better cognitive levels. This may be attributed
to the prioritization of urban areas by the national and local
governments in China, leading to better economic development, public
health infrastructure, and policy implementation compared to
non-urban areas. Studies have shown that approximately 80% of
China’s medical and healthcare resources are concentrated in urban
areas, potentially limiting the accessibility of medical insurance for
rural older adults populations and exacerbating health inequalities
between urban and rural areas (56). As Chinas aging population
continues to grow, particularly among the oldest-old, health risks for
older adults are increasing, driving a significant rise in the demand for
healthcare services. In response, it is imperative for all regions to
actively implement the directives of the Healthy China 2030 Plan and
the 14th Five-Year Plan for Healthy Aging. These initiatives emphasize
addressing the health challenges faced by key populations, such as
older adults, improving older adults healthcare services, and promoting
healthy aging. To achieve these goals, advancing the integration of
urban and rural health insurance schemes should be a priority.

5.3 Strengths and limitations

This study utilized data from the latest nationally representative
CHARLS survey released in 2020 to investigate cognitive trajectory
changes in middle-aged and older adults individuals with dual
sensory impairment. Based on the “Social Determinants of Health”
model, it comprehensively and multidimensionally explored the
predictive factors of cognitive levels in this population and proposed
multidimensional strategies to improve their cognitive function.

However, this study has certain limitations. First, while it contributes
to identifying risk factors for cognitive function among Chinese
individuals aged 45 and above with sensory impairments, most of the
risk factors are self-reported. Recall bias is unavoidable, as participants
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might overestimate or underestimate their visual and auditory abilities.
Future research should incorporate objective assessments of hearing and
vision, such as pure-tone audiometry, distance and near vision tests, and
contrast sensitivity measurements, to validate and expand upon the
findings of this study. Secondly, this study only assessed hearing and
vision conditions at baseline, making it difficult to understand the
dynamic changes in hearing, vision, and cognitive levels over time.
Future studies should explore the bidirectional dynamic trajectories of
hearing, vision, and cognitive impairments using longitudinal study
designs with multi-trajectory modeling methods to evaluate how these
conditions progress simultaneously. Finally, although this study
demonstrates an association between hearing and vision impairments
and cognitive levels, reverse causality may exist. To reduce this
possibility, participants with very low baseline cognitive scores were
excluded. However, this does not entirely eliminate the potential for
confounding factors and reverse causality. Future studies should include
larger populations with dual sensory impairments and conduct
multicenter studies with large samples to verify these findings. Despite
these limitations, the CHARLS database used in this study covers nearly
all regions of China and is nationally representative. The predictive
factors identified for the impact of dual sensory impairment on
cognitive trajectories provide a reliable basis for further research.

6 Conclusion

In summary, this study found that older adults with dual sensory
impairment aged 45 and above in China exhibit various cognitive
development trajectories, indicating a heterogeneous process. Over
the eight-year period, most of these older adults showed a decline in
cognitive ability, with a significant proportion starting with already
low baseline cognitive function. Factors such as nighttime sleep of less
than 4 h, low social participation, alcohol consumption, and lack of
health insurance are modifiable risk factors for cognitive decline in
this population. Therefore, preventive strategies should be developed
accordingly, particularly targeting vulnerable groups, including older
adults rural residents and those with lower educational levels.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors without undue reservation.

References

1. Beard JR, Officer A, de Carvalho IA, Sadana R, Pot AM, Michel JP, et al. The world
report on ageing and health: a policy framework for healthy ageing. Lancet. (2016)
387:2145-54. doi: 10.1016/S0140-6736(15)00516-4

2. GBD 2019 Blindness and Vision Impairment Collaborators; Vision Loss Expert
Group of the Global Burden of Disease Study. Causes of blindness and vision impairment
in 2020 and trends over 30 years, and prevalence of avoidable blindness in relation to
vision 2020: the right to sight: an analysis for the global burden of disease study. Lancet
Glob Health. (2021) 9:e144-60. doi: 10.1016/S2214-109X(21)00050-4

3. Jiang CY, Han K, Yang F, Yin SY, Zhang L, Liang BY, et al. Global, regional, and
national prevalence of hearing loss from 1990 to 2019: a trend and health inequality
analyses based on the global burden of disease study 2019. Ageing Res Rev. (2023)
92:102124. doi: 10.1016/j.arr.2023.102124

4. Chan YM, Sahril N, Chan YY, Ab Wahab N’A, Shamsuddin N, Ismail MZH. Vision

and hearing impairments affecting activities of daily living among Malaysian older adults
by gender. Int ] Environ Res Public Health. (2021) 18:6271. doi: 10.3390/ijerph18126271

Frontiers in Public Health

11

10.3389/fpubh.2024.1489429

Ethics statement

The studies involving humans were approved by Ethics Review
Committee of Peking University. The studies were conducted in
accordance with the local legislation and institutional
requirements. Written informed consent for participation
in this study was provided by the participants’ legal guardians/

next of kin.

Author contributions

LM: Writing - original draft. JP: Software, Writing - review &
editing. QL: Data curation, Writing - review & editing. PL: Software,
Writing - review & editing. JH: Writing - review & editing. YX:
Validation, Writing - review & editing. HX: Conceptualization,
Supervision, Writing - review & editing.

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. This research
was supported by grant “Mechanism Study on the Impact of
Sensory Impairments on Cognitive Decline in Community-
Dwelling Older Adults,” with the grant number Byycxz24038.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

5.Mick P, Parfyonov M, Wittich W, Phillips N, Guthrie D, Kathleen
Pichora-Fuller M. Associations between sensory loss and social networks,
participation, support, and loneliness: analysis of the Canadian longitudinal
study on aging. Can Fam Physician. (2018) 64:e33-41. doi: 10.1093/geroni/
igx004.2643

6. Tseng YC, Liu SH, Lou MF, Huang GS. Quality of life in older adults with sensory
impairments: a systematic review. Qual Life Res. (2018) 27:1957-71. doi: 10.1007/
s11136-018-1799-2

7. Byeon G, Oh GH, Jhoo JH, Jang JW, Bae JB, Han JW, et al. Dual sensory impairment
and cognitive impairment in the Korean longitudinal elderly cohort. Neurology. (2021)
96:€2284-95. doi: 10.1212/WNL.0000000000011845

8. Zaganas IV, Simos P, Basta M, Kapetanaki S, Panagiotakis S, Koutentaki I, et al. The
Cretan aging cohort: cohort description and burden of dementia and mild cognitive
impairment. Am ] Alzheimers Dis Other Dement. (2019) 34:23-33. doi:
10.1177/1533317518802414

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1489429
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/S0140-6736(15)00516-4
https://doi.org/10.1016/S2214-109X(21)00050-4
https://doi.org/10.1016/j.arr.2023.102124
https://doi.org/10.3390/ijerph18126271
https://doi.org/10.1093/geroni/igx004.2643
https://doi.org/10.1093/geroni/igx004.2643
https://doi.org/10.1007/s11136-018-1799-2
https://doi.org/10.1007/s11136-018-1799-2
https://doi.org/10.1212/WNL.0000000000011845
https://doi.org/10.1177/1533317518802414

Ma et al.

9. Alzheimer’s association report. 2019 Alzheimer's disease facts and figures.
Alzheimers Dement. (2019) 15:321-87. doi: 10.1016/j.jalz.2019.01.010

10. Kuo PL, Huang AR, Ehrlich JR, Kasper J, Lin FR, McKee MM, et al. Prevalence of
concurrent functional vision and hearing impairment and association with dementia in
community-dwelling Medicare beneficiaries. JAMA Netw Open. (2021) 4:e211558. doi:
10.1001/jamanetworkopen.2021.1558

11. Brenowitz WD, Kaup AR, Yaffe K. Incident dementia and faster rates of cognitive
decline are associated with worse multisensory function summary scores. Alzheimers
Dement. (2020) 16:1384-92. doi: 10.1002/alz.12134

12. Rajamaki B, Hokkinen K, Dietz A, Kaarniranta K, Hartikainen S, Tolppanen AM.
Association of hearing, vision, and dual sensory impairment and risk of Alzheimer's
disease: a nested case-control study. BMC Geriatr. (2024) 24:929. doi: 10.1186/
s12877-024-05514-z

13. Sarant J, Lemke U, Giroud N, Scherpiet S, Weinstein B. Promoting hearing and
cognitive health in audiologic rehabilitation for the well-being of older adults. Int J
Audiol. (2024) 63:761-71. doi: 10.1080/14992027.2023.2260099

14. Veldman MHJ, Adang B, van Rens GHMB, van Nispen RMA, van der Aa HPA.
Exploring cognitive overload in adults with visual impairment: the association between
concentration and fatigue. Optom Vis Sci. (2024) 101:646-51. doi: 10.1097/
OPX.0000000000002192

15.Rong H, Lai X, Jing R, Wang X, Fang H, Mahmoudi E. Association of sensory
impairments with cognitive decline and depression among older adults in China. JAMA
Netw Open. (2020) 3:¢2014186. doi: 10.1001/jamanetworkopen.2020.14186

16. Matthews K, Dawes P, Elliot R, Maharani A, Pendleton N, Tampubolon G. What
explains the link between hearing and vision impairment and cognitive function?
Analysis of mediating effects in the USA, England and Ireland. Int ] Geriatr Psychiatry.
(2024) 39:¢6149. doi: 10.1002/gps.6149

17. Krieger N, Williams DR, Moss NE. Measuring social class in us public health
research: concepts, methodologies, and guidelines. Annu Rev Public Health. (1997)
18:341-78. doi: 10.1146/annurev.publhealth.18.1.341

18.Zhao Y, Hu Y, Smith JP, Strauss J, Yang G. Cohort profile: the China health and
retirement longitudinal study (Charls). Int ] Epidemiol. (2014) 43:61-8. doi: 10.1093/
ije/dys203

19. Folstein ME, Folstein SE, Mchugh PR. "Mini-mental state". A practical method for
grading the cognitive state of patients for the clinician. J Psychiatr Res. (1975) 12:189-98.
doi: 10.1016/0022-3956(75)90026-6

20. Jiping E, Annie C, Jiefen C, Yan L, Shuwen X. Comparison of comprehensive
assessment of cognitive screening scale in hospitalized elderly patients. Chin ] Clin
Oncol. (2019) 12:1209-12.

21.LiJ, Cacchione PZ, Hodgson N, Riegel B, Keenan BT, Scharf MT, et al. Afternoon
napping and cognition in Chinese older adults: findings from the China health and
retirement longitudinal study baseline assessment. ] Am Geriatr Soc. (2017) 65:373-80.
doi: 10.1111/jgs.14368

22.Pang ], Xu 'Y, Liu Q, Huang J, Li P, Ma L, et al. Trajectories of cognitive function
development and predictive factors in disabled middle-aged and older adults. Front
Public Health. (2024) 12:1436722. doi: 10.3389/fpubh.2024.1436722

23.1i C, Long C, Wu H, Zhu G, Liu D, Zhang C, et al. The impact of internet device
diversity on depressive symptoms among middle-aged and older adults in China: a
cross-lagged model of social participation as the mediating role. J Affect Disord. (2025)
368:645-54. doi: 10.1016/.jad.2024.09.037

24.Wang X, Hu P, Ai Y, Zhou S, Li Y, Zhou P, et al. Dual group-based trajectories of
physical activity and cognitive function in aged over 55: a nationally representative
cohort study. Front Public Health. (2024) 12:1450167. doi: 10.3389/fpubh.2024.1450167

25. Rosenberg DE, Wu Y, Idu A, Greenwood-Hickman MA, McCurry SM, LaCroix
AZ, et al. Historic cognitive function trajectories as predictors of sedentary behavior and
physical activity in older adults. ] Gerontol A Biol Sci Med Sci. (2024) 79:glae125. doi:
10.1093/gerona/glae125

26. Maharani A, Dawes P, Nazroo J, Tampubolon G, Pendleton NSense-Cog WP1
group. Visual and hearing impairments are associated with cognitive decline in older
people. Age Ageing. (2018) 47:575-81. doi: 10.1093/ageing/afy061

27. Valentijn SA, van Boxtel MP, van Hooren SA, Bosma H, Beckers HJ, Ponds RW,
et al. Change in sensory functioning predicts change in cognitive functioning: results
from a 6-year follow-up in the Maastricht aging study. ] Am Geriatr Soc. (2005)
53:374-80. doi: 10.1111/j.1532-5415.2005.53152.x

28.Hu X, Gu S, Sun X, Gu Y, Zhen X, Li Y, et al. Cognitive ageing trajectories and
mortality of Chinese oldest-old. Arch Gerontol Geriatr. (2019) 82:81-7. doi: 10.1016/j.
archger.2019.01.018

29. Boyle PA, Wang T, Yu L, Wilson RS, Dawe R, Arfanakis K, et al. To what degree is
late life cognitive decline driven by age-related neuropathologies? Brain. (2021)
144:2166-75. doi: 10.1093/brain/awab092

30. Gonzales MM, Garbarino VR, Pollet E, Palavicini JP, Kellogg DL Jr, Kraig E, et al.
Biological aging processes underlying cognitive decline and neurodegenerative disease.
J Clin Invest. (2022) 132:¢158453. doi: 10.1172/JCI158453

31. Rosenberg A, Ngandu T, Rusanen M, Antikainen R, Backman L, Havulinna S, et al.
Multidomain lifestyle intervention benefits a large elderly population at risk for cognitive

decline and dementia regardless of baseline characteristics: the finger trial. Alzheimers
Dement. (2018) 14:263-70. doi: 10.1016/j.jalz.2017.09.006

Frontiers in Public Health

12

10.3389/fpubh.2024.1489429

32.Ngandu T, Lehtisalo ], Solomon A, Levilahti E, Ahtiluoto S, Antikainen R, etal. A
2 year multidomain intervention of diet, exercise, cognitive training, and vascular risk
monitoring versus control to prevent cognitive decline in at-risk elderly people (finger):
a randomised controlled trial. Lancet. (2015) 385:2255-63. doi: 10.1016/
S0140-6736(15)60461-5

33. Hwang PH, Longstreth W], Brenowitz WD, Thielke SM, Lopez OL, Francis CE,
et al. Dual sensory impairment in older adults and risk of dementia from the gem study.
Alzheimers Dement (Amst). (2020) 12:€12054. doi: 10.1002/dad2.12054

34. Zhang R, Shen L, Miles T, Shen Y, Cordero J, Qi Y, et al. Association of low to moderate
alcohol drinking with cognitive functions from middle to older age among US adults. JAMA
Netw Open. (2020) 3:207922. doi: 10.1001/jamanetworkopen.2020.7922

35. Listabarth S, Groemer M, Waldhoer T, Vyssoki B, Pruckner N, Vyssoki S, et al.
Cognitive decline and alcohol consumption in the aging population-a longitudinal
analysis of the survey of health, ageing and retirement in Europe. Eur Psychiatry. (2022)
65:e83. doi: 10.1192/j.eurpsy.2022.2344

36. Xu W, Wang H, Wan Y, Tan C, Li ], Tan L, et al. Alcohol consumption and
dementia risk: a dose-response meta-analysis of prospective studies. Eur | Epidemiol.
(2017) 32:31-42. doi: 10.1007/s10654-017-0225-3

37. Zarezadeh M, Mahmoudinezhad M, Faghfouri AH, Mohammadzadeh Honarvar
N, Regestein QR, Papatheodorou SI, et al. Alcohol consumption in relation to cognitive
dysfunction and dementia: a systematic review and dose-response meta-analysis of
comparative longitudinal studies. Ageing Res Rev. (2024) 100:102419. doi: 10.1016/j.
arr.2024.102419

38.Xu W, Tan CC, Zou JJ, Cao XP, Tan L. Sleep problems and risk of all-cause
cognitive decline or dementia: an updated systematic review and meta-analysis. ] Neurol
Neurosurg Psychiatry. (2020) 91:236-44. doi: 10.1136/jnnp-2019-321896

39.Tang S, Liu R, Ren J, Song L, Dong L, Qin Y, et al. Association of objective sleep
duration with cognition and brain aging biomarkers in older adults. Brain Commun.
(2024) 6:fcael44. doi: 10.1093/braincomms/fcae144

40. Ma Y, Liang L, Zheng F, Shi L, Zhong B, Xie W. Association between sleep duration
and cognitive decline. JAMA Netw Open. (2020) 3:¢2013573. doi: 10.1001/
jamanetworkopen.2020.13573

41.Yang L, Du J, Duan Y, Cui Y, Qi Q, Liu Z, et al. Persistently short or long sleep
duration increases the risk of sensory impairment in Chinese older adults. Front Public
Health. (2024) 12:1329134. doi: 10.3389/fpubh.2024.1329134

42. Montgomery P, Dennis J. Physical exercise for sleep problems in adults aged 60+.
Cochrane Database Syst Rev. (2002) 2002:Cd003404. doi: 10.1002/14651858.CD003404

43. Hanes DW, Clouston S. Cognitive decline after divorce and widowhood: is marital
loss always a loss? Innov Aging. (2024) 8:igae033. doi: 10.1093/geroni/igae033

44. Wu-Chung EL, Leal SL, Denny BT, Cheng SL, Fagundes CP. Spousal caregiving,
widowhood, and cognition: a systematic review and a biopsychosocial framework for
understanding the relationship between interpersonal losses and dementia risk in older
adulthood. Neurosci Biobehav Rev. (2022) 134:104487. doi: 10.1016/j.neubiorev.2021.12.010

45. Zhang Z, Liu H, Zhang Y. Marital loss and cognitive function: does timing matter?
J Gerontol B Psychol Sci Soc Sci. (2022) 77:1916-27. doi: 10.1093/geronb/gbac069

46. Wu M, Yang D, Tian Y. Enjoying the golden years: social participation and life
satisfaction among Chinese older adults. Front Public Health. (2024) 12:1377869. doi:
10.3389/fpubh.2024.1377869

47.Ren Y, Savadlou A, Park S, Siska P, Epp JR, Sargin D. The impact of loneliness and
social isolation on the development of cognitive decline and Alzheimer's disease. Front
Neuroendocrinol. (2023) 69:101061. doi: 10.1016/j.yfrne.2023.101061

48. Cacioppo JT, Hawkley LC. Perceived social isolation and cognition. Trends Cogn
Sci. (2009) 13:447-54. doi: 10.1016/j.tics.2009.06.005

49. Zhang Y, Tatewaki Y, Liu Y, Tomita N, Nagasaka T, Muranaka M, et al. Perceived
social isolation is correlated with brain structure and cognitive trajectory in Alzheimer's
disease. Geroscience. (2022) 44:1563-74. doi: 10.1007/s11357-022-00584-6

50. Lévdén M, Fratiglioni L, Glymour MM, Lindenberger U, Tucker-Drob EM.
Education and cognitive functioning across the life span. Psychol Sci Public Interest.
(2020) 21:6-41. doi: 10.1177/1529100620920576

51. Alvares PG, Silva NM, Alzola P, Contador 1, et al. Cognitive reserve and brain
maintenance in aging and dementia: an integrative review. Appl Neuropsychol Adult.
(2022) 29:1615-25. doi: 10.1080/23279095.2021.1872079

52. Canuet L, Pusil S, Lépez ME, Bajo R, Pineda-Pardo, JA, Cuesta P, et al. Network
disruption and cerebrospinal fluid amyloid-beta and phospho-tau levels in mild cognitive
impairment. J Neurosci. (2015) 35:10325-30. doi: 10.1523/J]NEUROSCI.0704-15.2015

53. Liu CJ, Chang PS, Griffith CF, Hanley SI, Lu Y. The Nexus of sensory loss, cognitive
impairment, and functional decline in older adults: a scoping review. Gerontologist.
(2022) 62:¢457-67. doi: 10.1093/geront/gnab082

54. Pan KY, Xu W, Mangialasche F, Wang R, Dekhtyar S, Calderén-Larranaga A, et al.
Psychosocial working conditions, trajectories of disability, and the mediating role of
cognitive decline and chronic diseases: a population-based cohort study. PLoS Med.
(2019) 16:€1002899. doi: 10.1371/journal.pmed.1002899

55. Nexo MA, Meng A, Borg V. Can psychosocial work conditions protect against
age-related cognitive decline? Results from a systematic review. Occup Environ Med.
(2016) 73:487-96. doi: 10.1136/0oemed-2016-103550

56. Lianjie W, Changping L. Research on medical insurance integration of urban and rural
residents, health of rural elderly and health inequality. Soc Secur Res. (2022) 3:46-62.

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1489429
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/j.jalz.2019.01.010
https://doi.org/10.1001/jamanetworkopen.2021.1558
https://doi.org/10.1002/alz.12134
https://doi.org/10.1186/s12877-024-05514-z
https://doi.org/10.1186/s12877-024-05514-z
https://doi.org/10.1080/14992027.2023.2260099
https://doi.org/10.1097/OPX.0000000000002192
https://doi.org/10.1097/OPX.0000000000002192
https://doi.org/10.1001/jamanetworkopen.2020.14186
https://doi.org/10.1002/gps.6149
https://doi.org/10.1146/annurev.publhealth.18.1.341
https://doi.org/10.1093/ije/dys203
https://doi.org/10.1093/ije/dys203
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1111/jgs.14368
https://doi.org/10.3389/fpubh.2024.1436722
https://doi.org/10.1016/j.jad.2024.09.037
https://doi.org/10.3389/fpubh.2024.1450167
https://doi.org/10.1093/gerona/glae125
https://doi.org/10.1093/ageing/afy061
https://doi.org/10.1111/j.1532-5415.2005.53152.x
https://doi.org/10.1016/j.archger.2019.01.018
https://doi.org/10.1016/j.archger.2019.01.018
https://doi.org/10.1093/brain/awab092
https://doi.org/10.1172/JCI158453
https://doi.org/10.1016/j.jalz.2017.09.006
https://doi.org/10.1016/S0140-6736(15)60461-5
https://doi.org/10.1016/S0140-6736(15)60461-5
https://doi.org/10.1002/dad2.12054
https://doi.org/10.1001/jamanetworkopen.2020.7922
https://doi.org/10.1192/j.eurpsy.2022.2344
https://doi.org/10.1007/s10654-017-0225-3
https://doi.org/10.1016/j.arr.2024.102419
https://doi.org/10.1016/j.arr.2024.102419
https://doi.org/10.1136/jnnp-2019-321896
https://doi.org/10.1093/braincomms/fcae144
https://doi.org/10.1001/jamanetworkopen.2020.13573
https://doi.org/10.1001/jamanetworkopen.2020.13573
https://doi.org/10.3389/fpubh.2024.1329134
https://doi.org/10.1002/14651858.CD003404
https://doi.org/10.1093/geroni/igae033
https://doi.org/10.1016/j.neubiorev.2021.12.010
https://doi.org/10.1093/geronb/gbac069
https://doi.org/10.3389/fpubh.2024.1377869
https://doi.org/10.1016/j.yfrne.2023.101061
https://doi.org/10.1016/j.tics.2009.06.005
https://doi.org/10.1007/s11357-022-00584-6
https://doi.org/10.1177/1529100620920576
https://doi.org/10.1080/23279095.2021.1872079
https://doi.org/10.1523/JNEUROSCI.0704-15.2015
https://doi.org/10.1093/geront/gnab082
https://doi.org/10.1371/journal.pmed.1002899
https://doi.org/10.1136/oemed-2016-103550

	A study on cognitive trajectory changes and predictive factors in middle-aged and older adults individuals with dual sensory impairment based on the health social determinants model
	1 Introduction
	2 Materials and methods
	2.1 Data collection
	2.2 Variables and measurement methods
	2.2.1 Cognitive assessment
	2.2.2 Assessment of dual sensory impairment
	2.2.3 Covariates

	3 Statistical analysis
	4 Results
	4.1 Descriptive characteristics
	4.2 Cognitive trajectory results for older adults with dual sensory impairment
	4.3 Cognitive trajectory groupings for older adults with dual sensory impairment
	4.4 Univariate analysis of cognitive level categories in older adults with dual sensory impairment
	4.5 Multivariate analysis of cognitive level categories in older adults with dual sensory impairment

	5 Discussion
	5.1 Cognitive function heterogeneity among older adults with dual sensory impairment
	5.2 Predictive factors for cognitive function trajectories in older adults with dual sensory impairment
	5.2.1 Health factors
	5.2.2 Individual lifestyle
	5.2.3 Social and community networks
	5.2.4 Structural social factors
	5.2.5 Macro-social conditions
	5.3 Strengths and limitations

	6 Conclusion

	References

