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Relationship between self-reported hearing
and vision problems, cognitive decline,
depressive symptoms, and life satisfaction

in older adults: a retrospective observational
study

Yuan Chen"

Abstract

Background Sensory impairment in older adults is associated with cognitive decline, elevated depressive symptoms,
and low levels of life satisfaction. However, these relationships are usually investigated separately and in pairs. This
study examined these relationships comprehensively, for the first time.

Methods The analysis included 5,658 community-dwelling older adults from the China Health and Retirement
Longitudinal Study (aged 50 to 108 years, 52.1% male) who completed the Jorm Informant Questionnaire Cognitive
Decline in the Elderly and the Center for Epidemiological Studies-Depression-short form. A questionnaire was used to
collect information on hearing, visual status, and life satisfaction. Structural equation modelling was used to examine
the direct and indirect relationships between these variables.

Results Self-reported hearing and vision problems are directly associated with cognitive decline and elevated
depressive symptoms. In addition, hearing and vision problems are indirectly related to cognitive decline through
elevated depressive symptoms. Although hearing and vision problems had no direct effect on life satisfaction, they
were indirectly associated with life satisfaction through cognitive decline and depressive symptomes.

Conclusions This study provides the first epidemiological evidence of the comprehensive relationships between
hearing and vision problems, cognitive decline, depressive symptoms, and life satisfaction. When older adults report
hearing and/or vision problems, clinicians and caregivers should be aware of the concurrence of declined cognition,
elevated depressive symptoms, and compensated life satisfaction. Future studies should examine the causal
relationships and potential mechanisms of these relationships.
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Background

According to World Health Organization (WHO) data,
the proportion of older adults (=60 years of age) will
nearly double from 12% in 2015 to 22% in 2050. This
rapid growth in the population of older adults has pro-
found implications on public health, requiring a remark-
able demand for health care delivery for age-related
services.

Globally, hearing loss is a significant concern, affect-
ing around 466 million people, including 432 million
adults, most of whom are in low- and middle-income
countries [1]. Concurrently, vision impairment impacts
over 1 billion people worldwide, primarily due to unad-
dressed refractive errors and cataracts, with this number
anticipated to rise with an aging population [2]. The high
prevalence of these sensory impairments highlights the
necessity for comprehensive health strategies tailored for
older adults.

Prior research has demonstrated significant asso-
ciations between vision and hearing impairments and
an increased risk of dementia, cognitive decline [3, 4],
depressive symptoms [5-7], and reduced life satisfaction
[8, 9] among older adults. Moreover, older adults exhib-
iting depressive symptoms present an increased risk of
cognitive impairment [10, 11]. Life satisfaction has also
been linked with cognitive decline [12] and depression
[13]. However, these relationships have been examined in
isolation. The comprehensive interplay between sensory
decline, cognition, depressive symptoms, and life satis-
faction has yet to be fully explored, leaving the direct and
indirect effects of these relationships largely unclear.
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The Biopsychosocial Model [14] proposes that biologi-
cal, psychological, and social factors all significantly con-
tribute to human functioning in the context of disease
or illness. It suggests that vision and hearing problems
(biological factors) may directly lead to elevated depres-
sive symptoms and may also impact cognition (psycho-
logical factors). These issues could subsequently result
in decreased life satisfaction, particularly if they lead to
social isolation or a reduced ability to participate in pre-
viously enjoyable activities (social factors).

After considering these factors and existing research,
we proposed the following conceptual model illus-
trated in Fig. 1. Our hypotheses were as follows: (1)
self-reported hearing and vision impairments would
demonstrate significant associations with cognitive
decline, elevated depressive symptoms, and reduced life
satisfaction; (2) hearing and vision problems would have
an indirect relationship with cognitive decline through
their impact on depressive symptoms; and (3) cognitive
decline and depressive symptoms would indirectly affect
life satisfaction through cognitive decline and depressive
symptoms.

Methods

Study participants

The participants were from the China Health and Retire-
ment Longitudinal Study (CHARLS) [15]. It established a
nationally representative sample of residents in mainland
China aged above 45 years and consisted of four waves
of data collection: Wave 1 in 2011, Wave 2 in 2013, Wave
3 in 2015, and Wave 4 in 2018. The CHARLS research
spanned 28 provinces and incorporated 150 counties or
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Fig. 1 A hypothesized model of relationships among hearing and vision problems, cognitive decline, depressive symptoms, and life satisfaction
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districts along with 450 villages or urban communities.
The researchers employed a multistage stratified proba-
bility-proportionate-to-size sampling method. The sam-
pling was stratified by region, and within each region,
further stratification was done by urban districts or rural
counties and per capita statistics on Gross Domestic
Product (GDP) (for a detailed explanation of this method,
refer to Zhao et al. [16]). In each region, the CHARLS
researchers gathered comprehensive lists of all residences
in each region and used a random selection process to
choose which households would participate in the survey.
Only data from Wave 4, which contains full sets of vari-
ables (sensory problems, depressive symptoms, cognitive
decline, and life satisfaction), were included for analy-
sis in the current study. The CHARLS wave 4 originally
included 19,816 individuals from households including at
least one person aged 45 years or older. After excluding
participants aged <50 years and those who did not report
sensory status, cognitive, depressive, and life satisfaction,
a total of 5,658 participants were included in the analy-
sis. We selected participants aged 50 and above due to
the current retirement policy in China. According to this
policy, men typically retire at 60, while the retirement
age for women is 55 for white-collar workers and 50 for
blue-collar workers [17]. Ethical approval for all CHARLS
waves was granted by the institutional review board
(IRB) at Peking University. The IRB approval number for
the main household survey, including anthropometrics,
was IRB00001052-11015 and the IRB approval number
for biomarker collection was IRB00001052-11014. Writ-
ten consent was obtained before data collection.

Study assessments

Self-reported hearing and vision problems

Self-reported sensory problems were evaluated using two
questions: (1) Do you have hearing problems (yes/no)?
(2) Do you have vision problems (yes/no)?

Cognitive decline

The Informant Questionnaire on Cognitive Decline in
the Elderly (IQCODE) [18] played a crucial role in our
study, enabling the assessment of cognitive decline in
older adults via a detailed 26-item questionnaire. This
tool uniquely evaluates changes in everyday cognitive
functions, utilizing a 5-Point Likert scale that ranges
from 1 (“much better”) to 5 (“much worse”) for scoring,
with higher scores indicating more significant cognitive
decline. The IQCODE has been adapted and standard-
ized for the Chinese population [19].

A defining characteristic of the IQCODE is its depen-
dence on informant reports rather than direct partici-
pation from the older adults themselves. While reliance
on informant reports may not always yield a compre-
hensive or entirely objective evaluation of cognitive
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decline—given it is contingent on the informants’ per-
ceptions and the quality of their relationship with the
assessed participants—the IQCODE circumvents the
need for direct participation from older adults. There-
fore, the results are not affected by the sensory capa-
bilities of the elderly during the test administration [19].
The IQCODE has been shown to slightly outperform the
Mini-Mental State Examination (MMSE) as a screening
tool for dementia [19].

Depressive symptoms

The Center for Epidemiological Studies-Depression
(CES-D) short form is a concise 10-item survey designed
to assess the frequency of depression-related symptoms
experienced over the past week [20]. Symptoms include
restless sleep, feelings of hopelessness, and problems
with concentration. Each item is rated on a scale of 1-4,
where 1 signifies rare or no occurrence, 2 indicates some
or a little occurrence, 3 represents occasional or mod-
erate occurrence, and 4 denotes most or all the time. A
higher score implies more severe depressive symptoms.
The CES-D short form has been standardized for use
with older Chinese individuals [21]. In our current analy-
sis, we summed the responses and treated them as con-
tinuous data.

Life satisfaction

Life satisfaction was assessed utilizing a single-item mea-
sure, a method that has been widely employed in socio-
logical and psychological research [22—24]. Participants
were asked to evaluate their overall satisfaction with
life by responding to the question: “Please think about
your life as a whole. How satisfied are you with it?” The
responses were recorded using a 5-point Likert scale,
where 1 corresponded to being ‘completely satisfied, 2
was ‘very satisfied;, 3 was ‘somewhat satisfied, 4 was ‘not
very satisfied; and 5 indicated being ‘not at all satisfied.
This measure offered a comprehensive overview of an
individual’s subjective assessment of their life satisfaction
[23] a critical marker of psychological well-being [22]. In
this study, a higher score on this scale denoted lower life
satisfaction.

Covariates

A questionnaire was used to collect demographical and
health-related information. This included age (treated as
a continuous variable), sex (male/female), and the pres-
ence or absence of certain health conditions (hyperten-
sion, dyslipidemia, diabetes, and stroke), along with
smoking (smokers/non-smokers) and drinking status
(drinkers/non-drinkers). Marital status was categorized
into two groups: 1. Married and 2. Single. Education level
was divided into four categories: 1. No formal educa-
tion (illiterate), 2. Up to Primary School, 3. Up to Junior
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Middle School, 4. Senior Middle School or beyond.
These categories were then redefined into three dummy
variables, using the ‘illiterate’ category as the reference.
Given the disparities in healthcare access between rural
and urban areas, we also incorporated the variable of
region (urban/rural) into our analysis (see Table 1).

Data analysis

Descriptive statistics were used to characterize the
demographics, cognitive decline, depressive symptoms,
and life satisfaction. Independent-sample t-tests were
used to examine whether there were differences in demo-
graphics, cognitive decline, depressive symptoms, and
life satisfaction between those with and without hearing/
vision problems. Pearson’s correlation coefficients were
calculated to examine the relationships among cognitive
decline, depressive symptoms, and life satisfaction.

Structural equation modelling (SEM) was then con-
ducted to test the hypothesized direct and indirect rela-
tionships between sensory disabilities, cognitive decline,
depressive symptoms, and life satisfaction after con-
trolling for demographics (i.e., age, sex, education level,
marital status, Hypertension, dyslipidemia, diabetes,
stroke, region, drinking and smoking status) (see Fig. 1).
SEM, unlike traditional regression models, offers a more
comprehensive understanding of complex relationships
among multiple variables by allowing for the simultane-
ous examination of direct and indirect effects [25, 26].
This is particularly beneficial in this study as it allows us
to understand not only the direct impact of sensory dis-
abilities on cognitive decline, depressive symptoms, and
life satisfaction but also their indirect effects via other
variables [25].

The maximum likelihood estimation method was used
to examine model parameters. The comparative fit index
(CFI), Tucker-Lewis index (TLI), the root mean square
error of approximation (RMSEA), and the standardized
root-mean-square residual (SRMR) were used to examine
the model fit. A good model fit is suggested by CFI and
TLI values of 0.95 or greater, an RMSEA value of 0.05 or
lower, and an SRMR value of 0.08 or lower [27].

To examine indirect effects, a bootstrapping analy-
sis using 1,000 bootstrap samples was conducted. Bias-
corrected 95% confidence intervals (CIs) were used to
determine the significance of indirect effects, which were
considered significant if the 95% CI did not cross zero.
All analyses were performed using SPSS version 26 and
Amos (version 26). The constructs of cognitive decline,
depressive symptoms, and life satisfaction in this study
were all directly measured variables rather than latent
ones, assessed through standardized and validated tests
that yielded quantifiable results for each construct.
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Results
Participant demographics
The mean age was 67.54 years (+6.00), ranging from 50
to 108 years. 52.1% (n=2,947) of participants were male.
A total of 4.2% (n=235) and 7.2% (n=405) respondents
reported vision and hearing problems, respectively. The
majority of the participants had an education level below
senior middle school, accounting for 87.7%, and were
married, representing 84.7% of the sample. Participants
who reported hearing and/or vision problems were typi-
cally older, resided in rural areas, and suffered from dys-
lipidemia and diabetes. Additionally, these individuals
were more likely to be smokers as compared to those who
did not have any hearing or vision problems (Table 1).
The IQCODE scores varied from 28 to 130, with a mean
of 87.38 and a standard deviation of 13.24. The CES-D
scores had a mean of 19.37 and a standard deviation of
5.38, while the life satisfaction scores averaged at 2.68
with a standard deviation of 0.76. The skewness and kur-
tosis for the IQCODE, CES-D, and life satisfaction scores
were all below 1.3, adhering to the acceptable ranges pro-
posed by Weston and Gore [28] - that is, skewness should
not exceed 3.0, and kurtosis should not exceed 10.0.
These values suggest that the data distribution closely
approximates a normal distribution. Independent t-tests
showed that those who reported vision problems showed
significantly greater cognitive decline (¢=6.81, p<0.001),
higher levels of depressive symptoms (¢=6.38, p<0.001),
and lower levels of life satisfaction (£=3.20, p=0.002)
compared to those without vision problems. Similarly.
those who reported hearing problems exhibited greater
cognitive decline (t=7.37, p<0.001), higher levels of
depressive symptoms (¢=4.42, p<0.001), and lower levels
of life satisfaction (¢=2.64, p=0.008). Additionally, higher
life satisfaction was significantly correlated with lesser
cognitive decline (r=0.08, p<0.001) and lower levels of
depressive symptoms (r=0.23, p<0.001). Higher levels
of depressive symptoms were also significantly associated
with greater cognitive decline (r=0.16, p<0.001).

Direct effects

SEM (see Fig. 2) showed a good model fit: x>*=291.024
(df=76, p<0.001), TLI=0.954, CFI=0.977,
RMSEA=0.022., and SRMR=0.021. Table 2 presents the
direct effects of the hypothesized model. Older adults
who reported hearing problems showed more severe cog-
nitive decline (8 = -0.078, p<0.001) and elevated depres-
sive symptoms (=-0.046, p<0.001) compared to those
without reported hearing problems. Similarly, those who
reported vision problems exhibited more severe cogni-
tive decline (5=-0.077, p<0.001) and elevated depressive
symptoms (5=-0.075, p<0.001) compared to those who
did not report vision problems. However, neither hear-
ing (8 =-0.015, p=0.260) nor vision problems (3 = -0.016,
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Table 1 Characteristics of participants
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Variables N Frequency t value for difference between t value for difference
groups with and without hearing between groups
problems with and without

vision problems

Gender 1.12 3.28**

Male 2,947 52.1%

Female 2,712 47.9%

Education level

1. No formal education (illiterate) (refer- 1344 23.8%

ence category)

2. < Primary School 2563 45.3% -0.15 0.07

3. <Junior middle school 1057 18.7% -2.74%% -3.75%%%

4. >Senior middle school 694 12.3% -1.29 -3.00%*

Marital status 126 2.46*

1. Married 4795 84.7%

2.Single 863 15.3%

Region 3.07% 0.63

Urban 1743 30.8

Rural 3915 69.2

Hypertension -1.03 -245%

Yes 673 11.9%

No 4985 88.1%

Dyslipidemia -3.09%* -2.44%

Yes 592 10.5%

No 5066 89.5%

Diabetes -2.33% -2.40%

Yes 337 6.0%

No 5321 94.0%

Stroke 0.95 -1.42

Yes 339 6.0%

No 5319 94%

Smoking Status 0.96 -2.24*

Smoker 1590 28.1%

Non-smoker 4068 71.9%

Drinking Status 1971 34.8% 0.66 2.66%*

Drinkers 3687 65.2%

Non-drinkers

*»<0.05, *p<0.01, *** p<0.001

p=0.214) were significantly associated with lower life sat-
isfaction. In addition, cognitive decline was significantly
associated with elevated depressive symptoms (5=0.150,
p<0.001) and lower levels of life satisfaction (5=-0.053,
p<0.001). Depressive symptoms and life satisfaction
were also positively correlated (5=0.215, p<0.001).

Indirect effects

Table 3 shows the indirect effects of the hypothesized
model. Bootstrapping analysis indicated that the effects
of vision problems and hearing problems on cognitive
decline were mediated by depressive symptoms. How-
ever, vision problems and hearing problems were not
directly related to life satisfaction. Sensory problems
can significantly affect life satisfaction indirectly in three
ways: (1) via its effects on cognitive decline, (2) via its

effects on depressive symptoms, (3) and via its effects on
cognitive and depressive symptoms. In addition, a signifi-
cant indirect effect of depressive symptoms on life satis-
faction via cognitive decline was also observed.

Discussion

Sensory decline and cognitive decline

This study adds to the growing literature linking poor
hearing [29-32] and vision [3, 33, 34] to cognitive
decline. However, the causal mechanisms underlying
the association between sensory and cognitive decline
remain unclear. Wayne and Johnsrudue [35] summarized
four potential hypotheses:1) cognitive load on perception
hypothesis, which implies that cognitive decline causes
sensory decline. 2) the information-degradation hypoth-
esis, suggesting that auditory sensory decline causes
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Table 2 Unstandardized and standardized path coefficients for
the path analysis-direct effects

represents the path number. For example, P1 refers to the path that leads from hearing

Table 3 Unstandardized and standardized path coefficients for
the path analysis-indirect effects

Unstandard- Stan- Unstandard- 95% con-
ized B (SE) dard- ized fidence
ized B B (SE) interval
P1: Hearing problems — Cognitive decline  -4.017*** - Vision problems— Depressive symptoms ~ -0.780%** -1.151
0.078*** — Cognitive decline --0457
P2: Hearing problems — Depressive -0.955%** - P4*P5
symptoms 0.046%** Vision problems— Cognitive decline — Life -0.016*** -0.027
P3:Vision problems — Cognitive decline  -5.119%** - satisfaction --0.007
0.077%%* P3*P6
P4: Vision problems — Depressive 2D 1Q7%** - Vision problems— Depressive symptoms  -0.064*** -0.091
symptoms 0.078%** — Life satisfaction --0.039
P5: Depressive symptoms — Cognitive 0.370%** 0.150%** Pa*p7
decline Vision problems— Depressive symptoms  -0.002*** -0.004
P6: Cognitive decline — Life satisfaction 0.003%** 0.053%** — Cognitive decline — life satisfaction --0.001
P7: Depressive symptoms — Life 0.030%** 0.215%** PATPSTPE
satisfaction Hearing problems — Depressive symp- -0.353%% -0.617
P8: Hearing problems — Life satisfaction -0.044 -0.015 J}[)OZTPSSH Cogpitive decline - 0150
P9: Vision problems — Life satisfaction -0.062 -0.016 Hearing problems — Cognitive decline = -0.012%* 0022
*p<0.05,**p<0.01, *** p<0.001 life satisfaction P1*P6 --0.006
Hearing problems — Depressive symp- -0.029*** -0.048
impoverished (but reversible) cognitive function; 3) the  toms — life satisfaction --0012
sensory deprivation hypothesis, indicating that auditory ~ P2*P7
sensory impairment leads to more permanent cognitive  Hearing problems — Depressive -0.007%* -0.002-
symptoms — Cognitive decline — life 0.000

decline; and 4) the common cause hypothesis, proposing
that a third variable (e.g., cerebrovascular disease; social
relations, and genetics) underlines cognitive decline and
hearing (and other sensory modalities) [35, 36]. As both
auditory and visual senses were found to be significantly
related to cognitive decline, the findings seem to sup-
port the common cause hypothesis. However, the current
study could not determine the third variable. In addition,

satisfaction
P2*P5*P6
**% n<0.001
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the other hypothesis cannot be rejected, considering the
cross-sectional nature of the study.

Sensory decline and depressive symptoms

We found that older adults with hearing or vision prob-
lems were more likely to exhibit elevated depressive
symptoms, which was also reported in a previous study
[6, 9, 37, 38]. Sensory decline can cause dramatic changes
in people’s lives, especially in daily life activities, such
as travelling outside and communicating with others.
Depression may develop when older adults struggle to
deal with the consequences of such declines [9]. In addi-
tion, changes in activities of daily living can further affect
social interaction which is an indispensable part of life.
Degraded social interactions can make life less pleasur-
able and less meaningful, resulting in loneliness and
depression [39]. Rovner et al. [40] found that the associa-
tion between vision problems and depressive symptoms
could be attenuated by using an integrated vision reha-
bilitation and mental health program, suggesting that this
association could be modifiable [40]. Therefore, clinicians
should be aware of this association and provide referrals
to address the mental health needs of older adults with
self-reported hearing and vision problems when appro-
priate [6].

In addition, this study found that hearing and vision
problems were indirectly related to cognition through
elevated depressive symptoms. Previous studies have
reported a significant relationship between cognition and
depression. For example, a systemic review conducted by
Rock et al. (2014) demonstrated that cognitive deficits
were common in patients with depression [41]. A meta-
analysis found that depression was associated with an
increased risk of subsequent dementia [42]. Our study
further substantiates the existing understanding of the
mediating role of depressive symptoms in the relation-
ship between cognitive decline and sensory impairment
[35]. Wayne and Johnsrude [35], for instance, proposed
elevated depressive symptoms as a potential mediator in
the sensory impairment deprivation hypothesis.

Sensory decline and life satisfaction

Our study failed to find a direct effect of the sensory
decline on life satisfaction. Instead, hearing and vision
problems had indirect effects on life satisfaction via their
effects on cognitive decline and depressive symptoms.
Bourque et al. [43] examined the relationship between
self-reported sensory decline and life satisfaction in 826
older French-speaking participants and found that self-
reported sensory decline contributed significantly to life
satisfaction [43]. However, depression was not included
in the analysis in Bourque et al. [43], which may explain
the difference in the findings between the two stud-
ies. Previous studies have found significant associations
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between sensory decline and life satisfaction [8, 9], life
satisfaction and cognitive decline [12], and life satisfac-
tion and depression [12]. We found that cognition and
depressive symptoms might mediate the relationship
between sensory decline and life satisfaction. This sug-
gests that life satisfaction in older adults with sensory
decline can be improved by interventions to alleviate
cognitive decline and depressive symptoms.

Limitations

This study has several limitations. First, vision and hear-
ing functions were evaluated based on self-reported
items without a detailed assessment of visual and audi-
tory acuity. Although self-reported vision and hearing
status are prone to recall and social desirability biases
[6], they are easy to measure and have been widely used
in population-based studies. In addition, self-reported
vision and hearing problems may be better indicators
of cognitive decline, depressive symptoms, and low lev-
els of life satisfaction than visual and auditory acuity.
For example, Zheng et al. [44] found that self-reported
vision problems were significantly associated with ele-
vated depressive symptoms compared with visual acuity.
Similarly, Hickson et al. [45] suggested that self-reported
hearing problems could offer a more sensitive gauge of
hearing-related functional impairments in older adults’
daily lives compared to audiometric hearing assessment.
These studies imply that self-reported hearing and vision
problems may represent a unique and valuable construct
for identifying individuals at risk of cognitive decline and
high levels of depressive symptoms.

Second, only 7.2% and 4.2% of the participants reported
hearing and vision problems, respectively. These percent-
ages were lower than the prevalence of hearing and visual
impairment measured using standard examinations in
China. To illustrate, data from the Second National Sam-
ple Survey on Disability conducted in 2006 revealed that
around 11% of individuals aged 60 and above suffered
from moderate to severe hearing disabilities [46]. Addi-
tionally, using the World Health Organization’s best-cor-
rected visual acuity criteria, about 6.1% of people aged 45
and older demonstrated symptoms of low vision or blind-
ness within China [47, 48]. Low prevalence of self-report
vision and hearing problems may be attributed to several
cultural and social reasons: Sensory decline may be seen
by Chinese older adults as being a part of their elderly
character [29]; therefore, many Chinese older adults with
sensory decline may not consider them as a “problem”.
In addition, older Chinese individuals usually live with
their families and are accorded respect, which means that
their family members typically alter their communication
behavior (e.g., speaking louder, closer, slower, and repeti-
tively) to ensure mutual understanding [49]. These prac-
tices prevent sensory decline from becoming a “problem”.
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Therefore, self-reported sensory decline may reflect not
only sensory acuity but also self-rating as to whether it
has severely affected daily life [50].

Third, the cross-sectional nature of the study pre-
vented the examination of the causal relationships among
these factors. This is because the first three waves of the
data did not examine depressive symptoms or cogni-
tive decline. We are waiting for wave 5 data to conduct
a longitudinal analysis to further understand the causal
and temporal relationships among self-reported sen-
sory problems, cognitive decline, depressive symptoms,
and life satisfaction in older Chinese people. Neverthe-
less, the preliminary results reported here emphasize the
importance of self-reported sensory problems in cogni-
tive decline, depressive symptoms, and life satisfaction.

Conclusions

The study suggested that those who reported hearing
and/or vision problems were more likely to exhibit lower
cognitive decline and elevated depressive symptoms. In
addition, self-reported hearing and vision problems were
indirectly related to cognitive decline through elevated
depressive symptoms. Although hearing and vision prob-
lems are not directly associated with life satisfaction, they
are indirectly related to life satisfaction through cognitive
decline and depressive symptoms. Therefore, clinicians
facing older adults with reported hearing and/or vision
problems should be aware of a concurrent decline in cog-
nition, elevated depressive symptoms, and compensated
life satisfaction. Preventive interventions and treatments
for cognitive decline and elevated depressive symptoms
should be considered to improve life satisfaction in this
population.

Acknowledgements

The author would like to thank all the participants in the China Health and
Retirement Longitudinal Study. Special thanks are extended to the research
team for their contribution to the data collection.

Author contributions
Y.C.interpreted the data, conducted the statistical analysis, and wrote the
manuscript.

Funding

The study was supported by the Research Grants Council (RGC) of Hong Kong
(GRF 18608423). The funders had no role in study design, data collection and
analysis, decision to publish, or preparation of the manuscript.

Data availability
The data sets analysed in this paper are available publicly at the website
https://charls.pku.edu.cn/en/.

Declarations

Ethics approval and consent to participate

Ethical approval for all CHARLS waves was granted by the institutional review
board (IRB) at Peking University. The IRB approval number for the main
household survey, including anthropometrics, was IRBO0001052-11015 and
the IRB approval number for biomarker collection was IRB00001052-11014.
Written consent from participants was obtained before data collection.

Page 8 of 9

Consent for publication
Not Applicable.

Competing interests
The authors declare no competing interests.

Received: 12 December 2023 / Accepted: 16 April 2024
Published online: 23 April 2024

References

1. World Health Organization. Deafness and Hearing Loss. 2024; https://www.
who.int/news-room/fact-sheets/detail/deafness-and-hearing-loss

2. World Health Organization. World Report on Vision. 2019; https://www.who.
int/publications/i/item/world-report-on-vision

3. Shang X, Zhu Z, Wang W, Ha J, He M. The association between vision impair-
ment and incidence of dementia and cognitive impairment: a systematic
review and meta-analysis. Ophthalmology. 2021;128(8):1135-49.

4. Taljaard DS, Olaithe M, Brennan-Jones CG, Eikelboom RH, Bucks RS. The
relationship between hearing impairment and cognitive function: a meta-
analysis in adults. Clin Otolaryngol. 2016;41(6):718-29.

5. ChouK, Chil. Combined effect of vision and hearing impairment on depres-
sion in elderly Chinese. Int J Geriatr Psychiatry. 2004;19(9):825-32.

6. Frank CR, Xiang X, Stagg BC, Ehrlich JR. Longitudinal associations of self-
reported vision impairment with symptoms of anxiety and depression
among older adults in the United States. Archives Ophthalmol (1960).
2019;137(7):793-800.

7. Lawrence BJ, Jayakody DMP, Bennett RJ, Eikelboom RH, Gasson N, Friedland
PL. Hearing loss and depression in older adults: a systematic review and
meta-analysis. Gerontologist. 2020;,60(3):e137-54.

8. Davoudil, Kascani RM, Honarmand MM. Social skill, life satisfaction and locus
of control in normal-hearing and hearing-impaired students. Audiology
2014;23(2).

9. Brunes A, Heir T. Visual impairment and depression: age-specific prevalence,
associations with vision loss, and relation to life satisfaction. World J Psychia-
try. 2020;10(6):139-49.

10.  Shimada H, Park H, Makizako H, Doi T, Lee S, Suzuki T. Depressive symptoms
and cognitive performance in older adults. J Psychiatr Res. 2014;57:149-56.

11. Weisenbach SL, Boore LA, Kales HC. Depression and cognitive impairment in
older adults. Curr Psychiatry Rep. 2012;14(4):280-8.

12. St. John PD, Montgomery PR. Cognitive impairment and life satisfaction in
older adults. Int J Geriatr Psychiatry. 2010,25(8):814-21.

13.  Khodabakhsh S. Factors affecting life satisfaction of older adults in Asia: a
systematic review. J Happiness Stud. 2021:1-16.

14. Engel GL. The need for a new medical model: a challenge for biomedicine.
Science. 1977;196(4286):129-36.

15. ZhaoY,Hu'Y, Smith JP, Strauss J, Yang G. Cohort profile: the China health and
retirement longitudinal study (CHARLS). Int J Epidemiol. 2014;43(1):61-8.

16.  Chen X, Wang, Strauss J, Zhao Y. China health and retirement longitudi-
nal study (CHARLS). Encyclopedia of gerontology and population aging.
Springer; 2022. pp. 948-56.

17. Feng Q Yeung WJ, Wang Z, Zeng Y. Age of retirement and human capital in
an aging China, 2015-2050. Eur J Popul. 2019;35:29-62.

18. Jorm AF, Jacomb PA. The informant questionnaire on cognitive decline in the
elderly (IQCODE): socio-demographic correlates, reliability, validity and some
norms. Psychol Med. 1989;19(4):1015-22.

19. LiF, Jia X, Jia J. The informant questionnaire on cognitive decline in the
elderly individuals in screening mild cognitive impairment with or without
functional impairment. J Geriatr Psychiatry Neurol. 2012;25(4):227-32.

20. Radloff LS. The CES-D scale: a self-report depression scale for research in the
general population. Appl Psychol Meas. 1977;1(3):385-401.

21. Cheng S, Chan ACM. The center for epidemiologic studies depression scale
in older Chinese: thresholds for long and short forms. Int J Geriatr Psychiatry.
2005;20(5):465-70.

22. Pavot W, Diener E. The satisfaction with life scale and the emerging construct
of life satisfaction. J Posit Psychol. 2008;3(2):137-52.

23. Diener ED, Emmons RA, Larsen RJ, Griffin S. The satisfaction with life scale. J
Pers Assess. 1985;49(1):71-5.

24. ChenY,Wong LL, Kuehnel V, Qian J, Voss SC, Shanggiguo W. Can dual com-
pression offer better mandarin speech intelligibility and sound quality than
fast-acting compression? Trends in hearing. 2021,25:2331216521997610.


https://charls.pku.edu.cn/en/
https://www.who.int/news-room/fact-sheets/detail/deafness-and-hearing-loss
https://www.who.int/news-room/fact-sheets/detail/deafness-and-hearing-loss
https://www.who.int/publications/i/item/world-report-on-vision
https://www.who.int/publications/i/item/world-report-on-vision

Chen BMC Public Health

25.

26.

27.

28.

29.

30.

32.

33.

34.

35.

36.

37.

38.

39.

(2024) 24:1135

Kline RB. Principles and practice of structural equation modeling. Guilford;
2023.

ChenY, Lena LNW, Zhu S, Xi X. A structural equation modeling approach to
examining factors influencing outcomes with Cochlear implant in Mandarin-
speaking children. PLoS ONE. 2015;10(9):e0136576.

Hu L, Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis:
conventional criteria versus new alternatives. Struct Equation Modeling:
Multidisciplinary J. 1999;6(1):1-55.

Weston R, Gore PA Jr. A brief guide to structural equation modeling. Couns
Psychol. 2006;34(5):719-51.

ChenY,Wong LLN, Chan SS, Yu J. Speech perception in noise is associated
with different cognitive abilities in Chinese-speaking older adults with and
without hearing aids. Front Psychol. 2021;12:640300.

Bush ALH, Lister JJ, Lin FR, Betz J, Edwards JD. Peripheral hearing and cogni-
tion: evidence from the staying keen in later life (SKILL) study. Ear Hear.
2015,36(4):395.

Lin FR, Ferrucci L, Metter EJ, An Y, Zonderman AB, Resnick SM. Hearing loss
and cognition in the Baltimore longitudinal study of aging. Neuropsychology.
2011;25(6):763-70.

Lin FR, Yaffe K, Xia J, Xue Q, Harris TB, Purchase-Helzner E et al. Hearing loss
and cognitive decline in older adults. JAMA Intern Med. 2013;173(4):293-9.
Nagarajan N, Assi L, Varadaraj V, Motaghi M, Sun Y, Couser E, et al. Vision
impairment and cognitive decline among older adults: a systematic review.
BMJ open. 2022;12(1):e047929.

Swenor BK, Wang J, Varadaraj V, Rosano C, Yaffe K, Albert M, et al. Vision
impairment and cognitive outcomes in older adults: the health ABC study.
Journals Gerontology: Ser A. 2019;74(9):1454-60.

Wayne RV, Johnsrude IS. A review of causal mechanisms underlying the link
between age-related hearing loss and cognitive decline. Ageing Res Rev.
2015;23(Pt B):154-66.

Pronk M, Lissenberg-Witte Bl, van der Aa HP, Comijs HC, Smits C, Lemke U, et
al. Longitudinal relationships between decline in speech-in-noise recognition
ability and cognitive functioning: the longitudinal aging study Amsterdam. J
Speech Lang Hear Res. 2019,62(45):1167-87.

Li C, Zhang X, Hoffman HJ, Cotch MF, Themann CL, Wilson MR. Hearing
impairment associated with depression in US adults, national health and
nutrition examination survey 2005-2010. JAMA Otolaryngology- Head &
Neck Surgery. 2014;140(4):293-302.

Kim SY, Kim H, Park E, Joe J, Sim S, Choi HG. Severe hearing impairment and
risk of depression: a national cohort study. PLoS ONE. 2017;12(6):e0179973.
Hawkley LC, Cacioppo JT. Loneliness matters: a theoretical and

empirical review of consequences and mechanisms. Ann Behav Med.
2010/40(2):218-27.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

Page 9 of 9

Rovner BW, Casten RJ, Hegel MT, Massof RW, Leiby BE, Ho AC, et al. Low vision
depression prevention trial in age-related macular degeneration: a random-
ized clinical trial. Ophthalmology. 2014;121(11):2204-11.

Rock PL, Roiser JP, Riedel WJ, Blackwell AD. Cognitive impairment

in depression: a systematic review and meta-analysis. Psychol Med.
2014;44(10):2029-40.

Jorm AF. Is depression a risk factor for dementia or cognitive. Decline? Geron-
tol. 2000;46(4):219-27.

Bourque P, Léger C, Pushkar D, Béland F. Self-reported sensory impairment
and life satisfaction in older french-speaking adults. Can J Nurs Res Archive.
2007:154-71.

Zhang X, Bullard KM, Cotch MF, Wilson MR, Rovner BW, McGwin G, et al. Asso-
ciation between depression and functional vision loss in persons 20 years of
age or older in the United States, NHANES 2005-2008. JAMA Ophthalmol.
2013;131(5):573-81.

Hickson L, Allen J, Beswick R, Fulton M, Wolf D, Worrall L, et al. Relationships
between hearing disability, quality of life and wellbeing in older community-
based australians. Australian New Z J Audiol the. 2008;30(2):99-111.

National Bureau of Statistics of the People’s Republic of China. The main data
bulletin of the second national sampling survey for the disabled (Number 2).
Accessed Feb 09, 2024.

Tang Y, Wang X, Wang J, Huang W, Gao Y, Luo Y, et al. Prevalence and causes
of visual impairment in a Chinese adult population: the Taizhou eye study.
Ophthalmology. 2015;122(7):1480-8.

Chen Y, Wong LLN. Development of the Mandarin hearing in noise test for
children. Int J Audiol. 2020;ahead-of-print(ahead-of-print):1-6.

Doyle J, Wong LL. Mismatch between aspects of hearing impairment and
hearing disability/handicap in adult/elderly cantonese speakers: some
hypotheses concerning cultural and linguistic influences. J Am Acad Audiol.
1996;7(6):442.

Chen Y, Wong LLN, Qian J, Kuehnel Volker, Voss SC, Chen F. The role of lexical
tone information in the recognition of mandarin sentences in listeners with
hearing aids. Ear and Hearing. 2019.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Relationship between self-reported hearing and vision problems, cognitive decline, depressive symptoms, and life satisfaction in older adults: a retrospective observational study
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study participants
	﻿Study assessments
	﻿Self-reported hearing and vision problems
	﻿Cognitive decline
	﻿Depressive symptoms
	﻿Life satisfaction
	﻿Covariates


	﻿Data analysis
	﻿Results
	﻿Participant demographics
	﻿Direct effects
	﻿Indirect effects

	﻿Discussion
	﻿Sensory decline and cognitive decline
	﻿Sensory decline and depressive symptoms
	﻿Sensory decline and life satisfaction
	﻿Limitations

	﻿Conclusions
	﻿References


