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Objective: Although sensory impairment has been identified as a risk factor for
cognitive decline, little is known about the underlying mechanisms that connect
dual sensory impairment to cognitive ability. This research used a moderated
chain-mediated model to investigate the underlying mechanisms behind the
association between dual sensory impairment and cognitive ability.

Methods: People aged 60 years and older from seven medical institutions, three
communities, and five nursing homes in Zunyi city, Guizhou Province, were
selected for the study from October 2022 to September 2023 via convenience
sampling. Data on demographic characteristics, self-reported hearing and
vision loss, and Self-Rating Anxiety Scale (SAS), 15-item Geriatric Depression
Scale (GAD-15), Frailty Scale (FRAIL), and Mini-Mental State Examination (MMSE)
scores were collected. A moderated chain mediator was used to analyze the
underlying mechanisms and pathways of the relationships among anxiety,
depression, and cognitive ability in individuals with dual sensory impairment, as
well as the moderating role of frailty in this connection.

Results: A total of 7,021 older adults were included, 3,598 (51.25%) of whom
were male, with a mean age of 72.01 + 7.17 years. Dual sensory impairment
had a significant direct effect on cognitive ability, with an effect size of —3.134,
followed by anxiety and depression, which not only independently mediated
the relationship between dual sensory impairment and cognitive ability but
also jointly had a chain mediation effect, with mediation effect sizes of —0.766
and —0.182, respectively, and a chain mediation effect size of —0.257. In addition,
the interaction effect of dual sensory impairment and frailty was significantly
predictive of cognitive ability (effect value = —0.575, p < 0.001).

Conclusion: The mechanisms of action between dual sensory impairment,
anxiety, depression, cognitive performance, and frailty are shown in this study.
This finding also implies that therapies for psychological issues, frailty, and
sensory functioning in older adults can preserve their cognitive ability.
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1 Introduction

The phenomenon of the global population aging is becoming
increasingly serious. The World Health Organization statistics indicate
that more than 2 billion people will be older than 60 years, accounting
for 21.1% of the world’s population, and the number of people with
dementia worldwide is expected to reach 152 million by 2050 (1). Age
is the greatest risk factor for cognitive impairment (2). Studies have
shown an increased risk of cognitive impairment in older adults, often
involving declines in one or more cognitive domains that eventually
lead to severe cognitive impairment and even dementia (3-5).
Cognitive impairment in older adults may reduce the ability to
perform instrumental activities of daily living, the ability to cope with
chronic diseases and self-care ability (6, 7); affect quality of life; and is
associated with depression, cardiovascular events, and mortality (8,
9). Dementia is incurable and has a high mortality rate (10); therefore,
identifying modifiable risk factors associated with cognitive decline
is important.

With increasing age or disease, the incidence of visual impairment,
hearing impairment and dual sensory impairment (both visual
impairment and hearing impairment) in older adults gradually
increases, which increases the cognitive load of visual and hearing
information processing and impairs appropriate cognitive processing
(11), seriously affecting their health and quality of life (12, 13).
Although studies (11, 14, 15) have confirmed the relationship between
dual sensory impairment and cognitive ability, few studies have
investigated the mechanism of action between them.

Anxiety and depression are the most common and ignored
psychological health problems in older adults, and they are related to
cognitive decline in this population (16). Pardhan et al. (17) reported
that the proportions of people with dual sensory impairment and
anxiety and depression symptoms were 19.7% and 29%, respectively,
which were 2-3 times greater than those of people without sensory
impairment. Consistent with a previous study, the results of another
study (18) also showed that older adults with dual sensory impairment
had a greater risk of anxiety and depression. Thus, do anxiety and
depression mediate the relationship between dual sensory impairment
and cognitive ability in older adults?

The number of frail older adults is gradually increasing. Frailty is
a clinical syndrome characterized by declining resistance to disease
due to a decline in body function and physiological reserve function

10.3389/fpubh.2025.1542789

(19). Tan et al. (20) suggested that sensory impairments are potential
markers of frailty, as they share some common risk factors, such as
cognitive impairment, depression, physical dysfunction and disability.
Second, frailty and cognitive decline are prevalent in older adults, and
most studies have reported a correlation between frailty and cognitive
decline (21-23). Since frailty is reversible (24), improvements in frailty
may ease the development of anxiety and cognitive decline in older
adults. Therefore, this study explored the moderating role of frailty in
the relationship between dual sensory impairment and cognitive ability.

Moderated chain mediation analysis can delicately dissect and
verify the strength and direction of the relationships between
variables, revealing interaction mechanisms. In this study, we used this
method to explore the relationships between dual sensory impairment,
anxiety, depression, frailty and overall cognitive ability. This also
further demonstrates how advanced statistical techniques can guide
innovation and progress in public health research. In summary,
through cross-sectional investigations and research, this study
explores and examines the interaction mechanism and pathways of
dual sensory impairment, anxiety, depression, frailty and cognitive
ability through the moderated chain mediation and proposes the
following hypotheses (Figure 1):

Hypothesis 1: Dual sensory impairment can directly affect
cognitive ability.

Hypothesis 2: Anxiety and depression mediate the relationships
between dual sensory impairment and cognitive ability.
Additionally, dual sensory impairment can indirectly reduce
cognitive ability through the chain mediation of anxiety
and depression.

Hypothesis 3: Frailty moderates the relationship between dual

sensory impairment and cognitive ability.

2 Methods
2.1 Participants

A convenience sampling method was used in this study, and data
were collected from seven medical institutions, three communities,

Anxiety

Dual sensory

Depression

Cognitive ability

impairment

FIGURE 1
Hypothetical model for this study.

Frailty
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and five nursing homes in Zunyi city, Guizhou Province, from October
2022 to September 2023. The inclusion criteria for the participants
were as follows: (1) >60 years of age, (2) no previous history of serious
mental illness, clear consciousness, with normal communication
ability, and (3) voluntary participation in this study after providing
informed consent. The exclusion criteria were as follows: (1) had an
acute or critical illness (including shock, respiratory failure, acute
heart failure, acute myocardial infarction, or stroke) or were unable to
cooperate with the investigators; and (2) had acute onset of a chronic
disease or terminal disease. This study was reviewed by the Ethics
Review Committee of the Affiliated Hospital of Zunyi Medical
University (KLL2022-814) and conducted in accordance with the
principles outlined in the Declaration of Helsinki. Each participant
voluntarily agreed to participate in the study and provided
informed consent.

2.2 Sample size

Cognitive ability is the study’s primary variable, research has
shown that China’s rate of cognitive decline is approximately 28.6%
(25). The study’s sample size is at least 1,962 instances, calculated by
the formula’s 95% confidence interval (CI):

No Z°P(1-P) 1.96° x 0.286 x (1-0.286)

~1962
52 0.022

2.3 Demographic questionnaire

A demographic questionnaire was designed and used to collect
data on the participants’ individual characteristics and health
information, including sex, age, marital status, education level, living
style, and residence type.

2.4 Self-reported sensory function

The participants were asked two questions to assess their vision
and hearing. Question 1 was “Are you affected by poor vision when
you engage in daily activities such as reading or watching TV?” The
response options were set to “yes” and “no,” and participants who
answered “yes” were considered to have vision difficulties. Question 2
was “Can you hear someone in the room speaking in a normal voice?”
The response options were set to “yes” or “no,” and participants who
answered “no” were considered to have hearing difficulties. The
participants who reported both vision and hearing difficulties were
described as having “dual sensory impairment.”

2.5 Self-Rating Anxiety Scale

Zung’s Self-Rating Anxiety Scale (SAS) (26), with a total of 20
items, was used in this study to determine the anxiety status of the
participants. The response options were “never or occasionally,”
“rarely;” “often,” and “always.” The total anxiety score was the sum of
the scores of all the items multiplied by 1.25, and a score greater than
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50 points indicated anxiety. The Cronbach’s a of this scale, which was
used by Chinese scholars for older adults in nursing institutions, was
0.777 (27). The Cronbach’s a in this study was 0.837.

2.6 Short Form of the Geriatric Depression
Scale

The Short Form of the Geriatric Depression Scale (GDS-15),
which was developed by Sheikh et al. (28) and contains 15 items, was
used to assess depression symptoms in older adult participants. The
response options were “yes” and “no;” and the scores were “1” and “0,”
respectively. The total score ranges from 0 to 15, and a score of 5 or
more indicates depression (29, 30). The higher the score was, the
greater the degree of depression. This scale has been shown to have
good reliability and validity for the older adults in China (31). In this
study, the Cronbach’s a was 0.715.

2.7 Mini-Mental State Examination

The Mini-Mental State Examination (MMSE) was used to evaluate
the participants’ cognitive abilities. It was created by Folstein et al.
(32), and modified by Zhang et al. (33) according to Chinese culture.
Eight domains of cognitive ability—orientation, immediate memory,
attention and calculation, delayed recall, and language—are evaluated
through a total of 30 questions. Each right response earns one point,
and the final score goes from 0 to 30, where higher scores denote
superior cognitive ability. The MMSE has good reliability and validity
and is suitable for Chinese older adult (34). In this study, the
Cronbach’s a was 0.916.

2.8 FRAIL

The scale was proposed by Morely et al. (35) in 2008 by the
International Society for Geriatric Nutrition and adapted for the
Chinese population in 2018 by Wei-Yin et al. (36). It is a tool suitable
for the clinical screening of older adult patients and consists of five
main items: fatigue, increase in resistance/reduced endurance,
decrease in free mobility, disease conditions, and weight loss. Each
item is scored out of 1, with “yes” being scored out of 1 and “no” being
scored out of 0. The total score ranges from 0 to 5, with a score of
greater than or equal to 3 being considered frail. The Cronbach’s « for
this study was 0.713.

2.9 Data collection

The questionnaires were reviewed for completeness of content and
retrieved in a timely manner at the end of the survey to ensure the
accuracy of the survey results. The questionnaires completed on the
day of the survey were uniformly checked. All the evaluators were
uniformly trained and qualified. The evaluator and the manager of the
research site explained the purpose of the study to the participants in
advance and obtained participant consent. Before the assessment, the
purpose and precautions of the study were explained to the
participants. After the participant provided consent and signed the
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informed consent form, the assessor asked the participants questions
in a “face-to-face” manner in accordance with the unified guidance
language and completed the questionnaire with the participants’
answers. The completed questionnaires will be checked on site to
ensure completeness, accuracy and consistency.

2.10 Statistical analysis

SPSS 29.0 (IBM Inc., Armonk, NY, United States) was used for the
data analysis. The quantitative data are expressed as the means +
standard deviations, and the qualitative data are expressed as
percentages. The Kolmogorov-Smirnov test was used to determine
whether the major variables were normally distributed. Spearman’s
correlation was used to assess the correlations between dual sensory
impairment and anxiety, depression, cognitive ability and frailty. The
significance level was set at p < 0.05 (two-tailed). Mplus 8.3 (Los Angeles,
CA, United States) was used to calculate the mediation parameters for
the total, direct, and indirect effects and the moderating effects of frailty.
The bootstrap sample number was set to 5,000, and a 95% confidence
interval was used; if it did not contain 0, it indicated statistical significance.

3 Results

3.1 Description of demographic
characteristics, the presence of dual
sensory impairment, anxiety, depression,
cognitive ability, and frailty

A total of 7,189 questionnaires were collected during the
investigation, and after 168 invalid questionnaires were excluded,
7,021 older adults were ultimately included in this study, for an
effective recovery rate of 97.66%. Among them, 4,122 participants
(58.7%) were recruited from medical institutions, while 2,899
participants (41.3%) were recruited from communities and nursing
homes. The descriptive analysis revealed that the average age of the
participants in this study was 72.01 + 7.17 years. There were 3,598
males (51.25%) and 3,265 (46.50%) older adult people with an
education level below primary school as shown in Table 1.

3.2 Correlation analysis among major
variables

The matrix of correlation coefficients of the main variables of this
study is shown in Table 2. Cognitive ability was significantly negatively
correlated with dual sensory impairment, anxiety, depression, and
frailty, followed by a significant positive correlation between dual
sensory impairment and anxiety, depression, and frailty, in addition to
a significant positive correlation between anxiety, depression, and frailty.

3.3 Mediation of anxiety and depression
Mplus 8.3 (Los Angeles, CA, United States) was used to test the

chain mediation effect. The results (see Table 3) revealed that dual
sensory impairment significantly negatively predicted cognitive ability
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TABLE 1 General demographic characteristics; the presence of dual
sensory impairment; and anxiety, depression, and cognition scores
(N = 7,021 people).

Variable  n(%  MisD
Age (years) 72.01 £7.17
Male 3,598 (51.25) —
Sex
Female 3,423 (48.75) —
Below primar
P Y 3,265 (46.50) —
school
Primary 1,587 (22.60) —
Education level
Junior high
school and 2,169 (30.90) —
above
Married 6,133 (87.35) —
Marital status
Single 888 (12.65) —
Lives with
6,563 (93.48) —
Living style others
Lives alone 458 (6.52) —
Village 3,922 (55.86) —
Residence type
Urban 3,099 (44.14) —
Dual sensory No 6,524 (92.92) -
impairment Yes 497 (7.08) —
Anxiety 2,761 (39.3) 46.99 £ 10.17
Depression 1,927 (27.4) 3.82+£2.74
Cognitive ability — 2290 +6.26
Frailty 1,078 (15.4%) 0.92 + 1.32
#p < 0,001,

(f=—-4.339, p<0.001). After adding the mediator variable, dual
sensory impairment still significantly negatively predicted cognitive
ability (f = —3.134, p < 0.001). Moreover, dual sensory impairment
was a significant positive predictor of anxiety and depression
(p=2.033,p <0.001; p = 2.605, p < 0.001). Additionally, anxiety was a
significant positive predictor of depression (f =2.033, p <0.001;
f=2.605 p<0.001). had a significant positive predictive effect
(B =1.813, p < 0.001). These results suggest that anxiety and depression
have significant single and chain mediating effects on the relationship
between dual sensory impairment and cognitive ability, and hypothesis
2 is valid. Moreover, the direct effect of dual sensory impairment on
cognitive ability as well as the mediating effects of anxiety and
depression have bootstrap 95% confidence intervals of 0, suggesting
that dual sensory impairment directly predicts cognitive ability
through the independent mediating effects of anxiety and depression
as well as a common chain of mediating effects to achieve prediction.
The direct (—3.134) and mediating (—1.205) effects accounted for
72.23% and 27.77% of the total effect (—4.339), respectively.

3.4 Moderating effect of frailty

When frailty was included as a moderating variable in the model, the
interaction term between dual sensory impairment and frailty was
significant in predicting cognitive ability (f =—0.575, p <0.001),
suggesting that frailty has a moderating effect on the direct prediction of
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TABLE 2 Association of dual sensory impairment with anxiety, depression, cognitive ability, and frailty (N = 7,021).

Dual sensory Anxiety

impairment

Depression Cognitive ability Frailty

Dual sensory .

impairment

Anxiety 0.145%* 1

Depression 0.162%* 0.457%% 1

Cognitive ability —0.168%* —0.207%% —0.245%* 1

Frailty 0.176%* 0.390%* 0.396%* —0.261%* 1
5 < 0,001,

TABLE 3 Results of the mediation analysis of anxiety and depression.

Effect Boot LLCI ULCI Relative
value SE effect
value
Total effect —4339%% 0314 | —4967 @ —3.740 100%
Direct effect —3.134%* 0.303 —3.735 —2.553 72.23%
Indirect effect —1.205%* 0.105 —1.418 —1.000 27.77%
Ind1 —0.766%* | 0.087 | —0.942 = —0.599 17.65%
Ind2 —0.182%% | 0.034 | —0259 = —0.123 4.19%
Ind3 —0257%% | 0.035 | —0332 = —0.195 5.92%

*#p < 0.001. Boot SE, bootstrap standard error; LLCI, Lower Limit 95% Confidence interval;
ULCI, Upper Limit 95% Confidence interval. Ind1 = Dual sensory impairment — Anxiety —
Cognitive ability.

cognitive ability (Figure 2). Using plus or minus one standard deviation
to categorize older adults into high and low groups to clarify trends in
the moderating effect of frailty, the results indicated that for older adults
with high levels of frailty (M + 1 SD), dual sensory impairment was a
significant negative predictor of cognitive ability (5 = —3.080, p < 0.001).
For older adults with low levels of frailty (M — 1 SD), dual sensory
impairment also significantly negatively predicted cognitive ability, but
with a smaller effect (B = —1.561, p < 0.001). These findings suggest that
the predictive effect of dual sensory impairment on cognitive ability
changes with increasing levels of frailty (Table 4).

4 Discussion

The study used moderated chain mediators to investigate the
mechanisms and path sizes of anxiety and depression in the
association between dual sensory impairment and cognitive
ability and the moderating role of frailty in the association
between dual sensory impairment and cognitive ability. Both
sensory impairment, anxiety, depression, and frailty seriously
affect the quality of life of older adults, and their impact on
cognitive ability in the context of population aging is of concern.
The results suggest that cognitive ability in older adults with dual
sensory impairment is significantly predicted by both single
mediation of anxiety and/or depression and chain mediation of
anxiety and depression. Second, different levels of frailty
moderated the direct predictive effect of dual sensory impairment
on cognitive ability. Therefore, it is important to improve sensory
function and frailty in older adults to curb their negative emotions
and thus effectively slow cognitive decline.

Frontiers in Public Health

TABLE 4 Direct effects of different frailty levels.

Effect Boot SE LLCI ULCI
value
High-level frailty —1.561%% 0.500 —2.571 —0.627
Moderate frailty —2.321%* 0.336 —3.011 -1.676
Low-level frailty —3.080%* 0.307 —3.686 —3.686

##p < 0.001. LLCI, Lower Limit 95% Confidence interval; ULCI, Upper Limit 95%
Confidence interval.

4.1 Dual sensory impairment significantly
negatively predicts cognitive ability

This study revealed that dual sensory impairment have significant
direct negative predictive ability for cognitive ability in older adults,
which is consistent with the results of previous studies (14, 15). Vision
and hearing account for approximately 93% of age-related cognitive
variation (37). The decrease in dual sensory function further
complicates the relationship between vision and cognition and
between hearing and cognition (14). Older adults with hearing and
vision impairment require more cognitive resources to support
hearing and vision functions, resulting in increased cognitive load,
which results in fewer cognitive resources allocated to higher-order
memory processes and accelerates cognitive decline (38). Regarding
the biological mechanism, first, the “sensory deprivation” hypothesis
suggests that long-term reduced auditory neuronal input due to
hearing impairment leads to neuronal atrophy and cognitive decline
(39). Additionally, the relationship between cognition and vision may
be the reason that they share a common pathophysiological
mechanism, and both involve hyperphosphorylated tau protein and
amyloid-f protein, which are considered neurotoxic substances (40).

4.2 Anxiety and depression mediate the
relationship between dual sensory
impairment and cognitive ability

This study showed that anxiety and depression partially
mediated the relationships between dual sensory impairment and
cognitive ability. That is, older adults with dual sensory
impairment are more likely to develop anxiety and/or depression,
further affecting their cognitive ability. The limitations imposed
by sensory impairment restrict social interactions and familial
engagement for older individuals. Regular communication plays
a crucial role in preventing depression in older adults (41). Lam
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et al. (42) further posited that interpersonal interaction reduces
feelings of loneliness and enhances social participation among
older adults, thereby positively influencing their mental well-
being. Nevertheless, older adults with dual sensory impairment
face certain constraints in this regard and are more likely to
experience a sense of helplessness that naturally impacts their
psychological state. Nyberg et al. (43) demonstrated that anxiety
was significantly associated with impaired cognitive function,
particularly in the domains of attention and executive functioning.
Specifically, anxiety was found to negatively affect complex
attention and processing speed, thereby disrupting cognitive
processes. Moreover, anxiety was shown to lead to slower
processing speed, which in turn exacerbated anxiety symptoms
and further impaired cognitive function (44). On the other hand,
anxiety can have a direct effect on the brain through the
hypothalamic-pituitary axis, leading to cognitive decline. In
addition, an increase in anxiety can exacerbate the effect of Ap on
cognitive decline in patients with preclinical dementia, resulting
in rapid decreases in overall cognition, verbal memory, language
and executive function (45). The structural and functional damage
caused by depression in the brain is closely related to memory
learning and executive functions (46); for example, a reduction in
hippocampal volume in older adult depressed patients was
associated with cognitive decline (47).

4.3 Anxiety and depression play a chain
mediating role in the effects of dual
sensory impairment on cognitive ability
in older adult individuals

Our results show that anxiety and depression have a chain
mediating effect on the relationship between dual sensory
impairment and cognitive ability, and the chain mediating effect
accounts for 5.92% of the total effect. In other words, older adults
with dual sensory impairment are more likely to suffer anxiety,
which further induces depression, thereby negatively affecting
their cognitive ability. Anxiety and depression are prevalent
among older adults and have multifaceted negative effects on
their cognitive abilities. Parra-Diaz et al. (48) found that anxiety
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and depression symptoms were significantly associated with
impaired attention, which may manifest as difficulties in
concentrating, completing tasks, or maintaining conversations.
Additionally, these symptoms can affect the functioning of the
prefrontal cortex, thereby impacting decision-making, planning,
and working memory. Anxiety and depression not only affect
memory and attention but also have negative impacts on
executive function, language ability, and calculation skills. These
effects are likely related to underlying neurobiological
mechanisms, such as changes in brain structure and imbalances
in neurotransmitters (49). The interdependence between anxiety
and depression has long been proposed and described. Anxiety
and depression are highly comorbid, with an estimated incidence
of as high as 60% or more (50); moreover, they have similar
psychological and biological mechanisms, such as dysfunction in
the serotonergic system (51). Additionally, a previous study
showed that anxiety was accompanied by depressive symptoms
and may be a precursor syndrome expected in the development
of some forms of depression (52). Anxiety and depression are
common influencing factors in physical, psychological and social
aspects. For example, sleep disorders, physical health conditions
and perceived pressure have a great impact on anxiety and
depression, and social contact with family and friends also has an
effect on anxiety and depression (53). Finally, individuals with
symptoms of anxiety and depression often exhibit avoidant
tendencies or are overwhelmed by emotional experiences, which
further leads to depressed emotional states and increased worry,
creating a vicious cycle (54). These factors may explain the
interdependent relationship between depression and anxiety.
Attention should be given to the deterioration of hearing and
vision status and mental health problems in older adults, and
targeted preventive measures should be taken to delay
cognitive decline.

4.4 Moderating role of frailty
The study included frailty as a moderating variable in the

model and revealed that although dual sensory impairment can
directly affect cognitive performance, this effect may vary
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depending on the degree of frailty. The occurrence of frailty in
older adults leads to a decline in physiological reserve capacity
and an increase in vulnerability, while the decline in physical
function further exacerbates frailty, creating a vicious cycle.
Sensory impairment can increase the risk of functional disability
in older adults, such as difficulties in performing activities of
daily living (ADL) or instrumental activities of daily living
(IADLs) (55). This, in turn, restricts physical activity levels and
affects muscle mass, muscle strength, and function (56).
Additionally, sensory impairment increases the risk of frailty,
cognitive impairment, anxiety, and depression (57, 58).
Furthermore, multiple studies have confirmed the association
between frailty and cognitive function, suggesting that the link
between frailty and cognitive decline may be mediated through
inflammatory pathways. A study by Li et al. (59) revealed that
inflammatory cell scores, such as white blood cell (WBC) counts,
neutrophil (NE) counts, and neutrophil-to-lymphocyte ratios
(NLRs), were significantly greater in the cognitively impaired
group than in the normal group. Next, systemic inflammatory
indices and cognitive decline were positively correlated. The frail
state was also found to have significantly increased levels of the
proinflammatory cytokines TNF-a and CRP, according to studies
by Lai et al. (60) and Hammani et al. (61). These mediators may
activate microglia in the brain, causing a malignant inflammatory
cycle that damages crucial neurons and impairs cognitive ability.
Therefore, frailty moderates the link between dual sensory
impairment and cognitive ability, and therapies for frailty can
the effects of dual
cognitive ability.

moderate sensory impairment on

This study leveraged a large sample to elucidate the
mechanisms and pathways linking dual sensory impairment,
anxiety, depression, cognitive function, and frailty. However,
several limitations should be noted. First, this study is cross-
sectional and cannot elucidate the causal relationships between
dual sensory impairment, anxiety, depression, cognitive decline,
and frailty. These relationships could be confirmed through
prospective longitudinal studies. Second, the participants in this
study were recruited from medical institutions, communities, and
nursing homes, without analysis of cognitive function across
different backgrounds of older adults. Future research should
explore the physiological, psychological, and social dimensions
of cognitive function in older adults from varied contexts. Lastly,
this study focused only on the relationships between frailty, dual
sensory impairment, anxiety, depression, and overall cognitive
function, without including specific cognitive domains in the
analysis. Future research could further investigate these domains
and incorporate objective indicators, such as laboratory
biochemical markers, as well as a broader range of modifiable risk
factors, such as social and physiological factors, to expand the
scope of potential clinical cognitive interventions.

5 Conclusion

In conclusion, the relationships between dual sensory
impairment and cognitive ability are mediated by anxiety and
depression, whereas frailty plays a moderating role in this
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relationship. In other words, mental health issues such as anxiety
and/or depression are more common in older adults with
multiple sensory impairments, and severe anxiety and/or
depression can worsen cognitive loss. According to previous
studies, preventing and preserving cognitive abilities in older
adults requires improving early sensory and psychological
assessments, frailty therapies, and customized interventions,
such as the use of hearing aids and reading glasses, to reduce the
degree of sensory impairment in older adults and reduce the
occurrence of mental health problems, which are highly
important for the prevention and protection of cognitive ability
in older adults.
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