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Hearing loss (HL) is a common health issue among older adults worldwide, and its incidence is
expected to increase as the population ages. A study has shown that among the estimated 500 million
people with hearing impairments worldwide, 28 million Americans suffer from hearing disabilities,
and the highest number of individuals with hearing impairments is found in the 45-to-64 years old

age group. Depression is a significant public health concern for middle-aged and older adults. In

2015, researchers used data from over 100,000 participants that were collected by the UK Biobank to
perform a cross-sectional study and reported that the association between hearing impairment and
depression was more pronounced among younger participants (aged 40-49 years) and among those
with milder forms of depression. These findings suggest that the impact of hearing impairment on
mental health may begin to emerge in middle age. Hearing loss may lead to more obstacles for middle-
aged individuals in terms of work and social interactions, thereby increasing the risk of depression.
Early intervention for hearing impairment is particularly important for middle-aged people, as it can
help identify early risk factors and provide more effective interventions to improve mental health

and quality of life. Therefore, building on the existing literature that predominantly focused on

older adults, this study involved analysing data from the China Health and Retirement Longitudinal
Study(CHARLS) database, expanding the age range to 45 years, to investigate the relationship
between self-reported hearing loss and depression among middle-aged and older adults. This research
used data from the 2018 China Health and Retirement Longitudinal Study (CHARLS), including data
from 5207 individuals aged 45 years and older. Hearing status was self-reported by the participants,
whereas depression was assessed with the 10-item Center for Epidemiologic Studies Depression

Scale (CES-D-10). A multivariable logistic regression model was used to investigate the association
between self-reported hearing loss and depression, controlling for sociodemographic variables that
are associated with depression in middle-aged and older populations. This study involved the use of

a multinomial logistic regression model to analyse the relationship between self-reported hearing

loss and depression among middle-aged and older adults, with adjustments made for potential
confounding variables. The analysis revealed significant relationships between depression and factors
such as hearing status, sex, place of residence, self-rated health, chronic diseases, disabilities with
respect to activities of daily living (ADLs), and satisfaction with life. Specifically, individuals with
self-reported hearing loss, female individuals, individuals residing in rural areas, individuals with

poor self-rated health, individuals with chronic diseases, and individuals with disabilities related to
ADLs were more likely to experience depression. In the unadjusted model that was used to analyse
the relationship between self-reported hearing loss and depression among middle-aged and older
adults, both fair hearing (unadjusted OR=1.556, 95% Cl 1.377-1.758) and poor hearing (unadjusted
OR=2.001, 95% Cl 1.630-2.457) were significantly associated with the prevalence of depression. After
controlling for various covariates, including sex, age, residential status, education level, marital status,
health status, physical disability, chronic diseases, activities of daily living (ADLs), and satisfaction
with life, our study revealed that both fair hearing (adjusted OR=1.235, 95% Cl: 1.078, 1.415) and
poor hearing (adjusted OR=1.335, 95% Cl: 1.063, 1.677) remained significantly correlated with the
prevalence of depression among middle-aged and older adults. Previous research has focused primarily
on older adults. Therefore, the present study expanded the age range to include individuals as young
as 45 years old. The results show that fair hearing and poor hearing are significantly associated with
the prevalence of depression among middle-aged and older adults. These findings suggest that self-
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reported hearing loss is a risk factor for depression in this population in China. The association between
self-reported hearing loss and depression is not limited to older adults but also includes middle-aged
individuals.

Keywords Depression, Self-reported hearing loss, Middle-aged and older adults, China health and
retirement longitudinal study (CHARLS), Presbycusis
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Hearing loss, or presbycusis, is a prevalent sensory impairment among geriatric individuals. Approximately one-
third of older adults experience moderate to severe hearing impairment!'~°. Hearing loss can have a significant
impact on multiple aspects of the lives of older adults, including communication, cognition, emotions, and
social interactions®’. The incidence of hearing loss among middle-aged individuals is gradually increasing.
Although the prevalence of hearing loss among middle-aged individuals is lower than that among older adults,
hearing decline in this age group is still relatively common. The association between hearing loss and depressive
symptoms has also been shown to be significant among middle-aged individuals, and interventions such as
hearing aids may be more effective in this age group®. Thus, middle-aged individuals have more intervention
options than older adults, which can help improve their mental health status. Currently, there are no medications
available for effectively curing hearing disorders, so other interventions are needed for improvement. Auditory
interventions related to hearing loss (HL) may be effective methods for preventing and treating depression.
Using assistive hearing devices to improve hearing and engagement in social activities may reduce the risk of
depression’®.

Depression is a severe psychiatric disorder that can lead to abnormal mood, insomnia, loss of interest in
life, and suicidal ideation. Annually, more than one million individuals worldwide are estimated to succumb to
suicide as a result of depression'®'!. The number of individuals with depression has been increasing in recent
years. According to the World Health Organization (WHO), it is anticipated that by the year 2030, depression
will become the cause of the most significant health burden worldwide!2. Extensive research and discourse have
been dedicated to examining the correlation between hearing loss (HL) and depression. This relationship is
complex and may be influenced by multiple factors. Research has demonstrated a connection between hearing
loss (HL) and cognitive deterioration, social isolation, and manifestations of depression'?. These studies indicate
that hearing loss (HL) may lead to reduced social activity among older adults, thereby increasing the risk
of depression. Additionally, hearing loss (HL) may result in decreased activity in the brain regions that are
responsible for processing sound, thereby affecting emotional regulation and cognitive function'®. Nevertheless,
the literature presents conflicting findings about the correlation between hearing loss (HL) and depression.
While certain studies have identified a notable link between HL and depressive symptoms!*~'®others have failed
to establish such a relationship!’~'. For example, in the study by Li et al., when subjects were divided into
subgroups on the basis of study type, a large effect size was demonstrated in the cross-sectional study group
(g=0.68) but not in the cohort study group (g=0.06)%. In a study by Long Feng et al., the relationship between
hearing loss and depression was found to be significant only under specific conditions, such as in middle-aged
and older adult populations?!. As demonstrated by Laurencese et al.* in their meta-analysis and sensitivity
analysis, there were no significant differences in depression outcomes between patients with self-reported and
objectively measured hearing loss. Gopinath et al. reported that depressive symptoms were associated with mild
but not moderate or severe hearing loss®® whereas Lee and colleagues reported that hearing thresholds measured
with pure tone audiometry (but not self-reported hearing impairment) were associated with depressive
symptomatology in a community-dwelling older Chinese population (N=914)?%. These discrepancies may be
attributed to variations in research methodologies, sample sizes, participant demographics, and approaches to
measuring hearing impairment?.

The relationship between hearing loss (HL) and depression is complex and potentially influenced by a variety
of factors. Therefore, future research must further explore the complexity of this relationship and potential
moderating factors to provide more effective preventive and intervention measures for older adults. In this
study, our analysis was conducted with data from the 2018 China Health and Retirement Longitudinal Study
(CHARLS), which is a nationwide survey that collects information from participants aged 45 years and older.
Because the population aged 45 years and above includes both middle-aged and older adults, this population can
more comprehensively reflect the diversity of health, lifestyle, and social behaviours across different age groups.
Most previous studies focused primarily on the older adults. Research on middle-aged individuals can fill this
gap and provide a more comprehensive perspective on the impact of hearing impairment on mental health®.

Therefore, this demographic sample was chosen because of its representativeness and inclusivity. Our
research objectives were as follows: (1) to investigate the factors influencing depressive symptoms in middle-
aged and older adults and (2) to assess the relationship between self-reported hearing loss and depression among
individuals aged 45 years and older.
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Methods

Study design and population

The China Health and Retirement Longitudinal Study (CHARLS) is a nationally representative longitudinal
survey in China targeting individuals aged 45 years and older as well as their spouses. The survey uses a random
process and a multistage sampling method that is stratified by proportional probability and size. The fourth wave
of the survey, which was conducted in 2018, included 19,816 adults aged 45 years and older from 150 counties/
districts and 450 villages/urban communities. In this study, a total of 19,561 individuals aged 45 years and older
were included. After a rigorous selection process that involved excluding respondents with missing values for
key variables, excluding respondents who answered “do not know* or refused to complete the 10-item Center for
Epidemiologic Studies Depression Scale (CES-D-10) questionnaire, and adjusting for data completeness, a final
sample size of 5,702 was included in this study. A diagram of the study design is presented in Fig. 1.

Depression assessment

The Center for Epidemiologic Studies Depression Scale (CES-D-10), DC009-DCO018, was used to evaluate the
degree of depression among the study participants. The reliability and validity of the CES-D-10 scale have been
verified in middle-aged and older Chinese populations®®. Using eight negatively worded items and two positively
worded items, the CES-D-10 scale gauges participants’ experiences over the preceding week. The items include
the following: “I was bothered by trivial matters,” “I had trouble concentrating on things,” “I felt depressed,” “I

felt everything I did required effort,” “I felt hopeful about the future,” “I felt fearful,” “My sleep was restless,” “I

The study included 19,816 respondents in 2018

A total of 411 individuals were excluded for the following reasons:
(1) Age information missing (n=156)
(2) Age below 45 years (n=255)

After the first screening round, 19,405 individuals
were retained for further screening

A total of 14,198 individuals were excluded for the following reasons:

(1) Missing hearing-related data (n=77)

(2) Responding "do not know" to hearing-related questions (n=42)

(3) Missing depression-related data (n=1664)

(4) Responding "do not know" to depression-related questions (n=3951)
(5)

(6)

Refusal to answer depression-related questions (n=1839)
Incomplete survey participation (n=6625)

The final analysis comprised 5,207 participants

Fig. 1. Ethical Considerations and Compliance with Guidelines: This study utilised data from the China
Health and Retirement Longitudinal Study (CHARLS), which is a publicly available dataset that has been
approved by the Peking University Biomedical Ethics Committee (Approval Number: IRB00001052-11015).
All the study methods were performed in accordance with the relevant guidelines and regulations, including
the ethical principles outlined in the “Regulations on Ethical Review of Biomedical Research Involving Human
Beings”. The data that were used in this study were anonymised, and the study did not involve any direct
interaction with human participants, thus ensuring the protection of participants’ privacy and confidentiality.
Additionally, the use of CHARLS data complied with the guidelines for the use of harmonised datasets, which
are designed to facilitate international comparative research while maintaining data integrity and ethical
standards.
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enjoyed life,” “I felt lonely;” and “I could not get going”” Participants answered the survey items by selecting one
of the following responses: “Rarely or not at all (< 1 day)”, “Not very often (1-2 days)”, “Sometimes or about half
the time (3-4 days)”, or “Most of the time (5-7 days)”. The four answer options are assigned scores of 0, 1, 2, and
3 points, respectively. The final score was calculated by adding the scores of the ten questions. The total score
ranged from 0 to 30. Respondents with scores of 10 or higher were considered to have depression, and those with
scores below 10 were not considered to have depression”. Thus, based on the CES-D-10 scores, patients were

categorized into two groups: “Yes” for those with depression and “No” for those without depression.

Self-reported hearing assessment

The self-reported hearing assessment uses the CHARLS questionnaire to evaluate an individual’s hearing.
Participants were asked the following question: “How is your hearing? (If you frequently wear hearing aids,
how is your hearing with the aids on? If you do not frequently wear hearing aids, how is your hearing without
them? )” Participants selected one of the following answer choices: excellent, very good, good, fair, or poor.
The results were not significantly influenced by the presence of hearing aids, as only 132 participants (0.67%
of the total sample) utilised hearing aids. The accuracy of the self-reported question has been validated and is
considered comparable to objective measurements of hearing?®. Answers of “poor” or “fair” were considered
to indicate self-reported hearing difficulty?®and these respondents were classified into the hearing loss group.
Thus, participants who had an identified hearing impairment, who wore a hearing aid, or who had self-reported
difficulty with hearing were included in the hearing loss group; the remaining participants were including in the
reference group.

Evaluation of other covariates

On the basis of previous understanding, we also considered sociodemographic characteristics and health-
related factors in this study. Sociodemographic covariates included age (45-59 years or 260 years), sex (male
or female), place of residence (urban centre, urban-rural mixed area, rural area, or special region), marital
status (married, separated, divorced, widowed, or never married), and education level (primary school or below,
middle school, or high school and above). Health-related variables included self-rated health status (healthy or
unhealthy), chronic disease status (no chronic disease, single chronic disease, or two or more chronic diseases),
and satisfaction with life (satisfied or dissatisfied). Participants were asked about their activities of daily living
(ADLs), which included the following: dressing, bathing, eating, getting in and out of bed, using the toilet,
controlling urination and defecation, doing household chores, cooking, shopping, making phone calls, taking
medication, and managing finances. Participants could select one of the four following answers for each activity:
(1) No, I have no difficulties; (2) I have difficulties, but I can still manage; (3) Yes, I have difficulties and need
help; or (4) I am unable to do it. Participants were considered to have functional disabilities if they selected any
answer indicating difficulties.

Statistical analysis

The data that were utilised in this study were extracted from the DTA format of the CHARLS database, initially
converted from Stata 18.0 to Excel format, and subsequently imported into SPSS 26.0 for analytical purposes.
First, we outlined the data characteristics. The categorical variables are presented as n (%) and include the
following: hearing condition, sex, age, place of residence, educational level, marital status, health status, physical
disability, chronic diseases, activities of daily living (ADLs), and satisfaction with life. Chi-square tests were used
to assess the influence of different factors on depression. For the analysis of quantitative data, t tests were used
when the assumption of normality was met, whereas nonparametric tests were utilised when this assumption
was not satisfied. Continuous numerical variables are expressed as the mean * standard deviation (X +SD) and
included age and depression level. Additionally, multivariable logistic regression was used to identify the factors
associated with depressive symptoms among middle-aged and older adults, with the outcomes presented as odds
ratios (ORs) accompanied by their corresponding 95% confidence intervals (Cls). A stepwise regression analysis
was used to examine the relationship between self-reported hearing loss and depression. All the findings were
deemed statistically significant at a significance level of p <0.05. The variable assignments are depicted in Table 1.

Results
Study population
All the participant characteristics are presented in Table 2.

In the unadjusted model that was used to assess the relationship between self-reported hearing loss and
depression, both fair hearing (unadjusted OR=1.556, 95% CI: 1.377-1.758) and poor hearing (unadjusted
OR=2.001, 95% CI: 1.630-2.457) were significantly associated with the prevalence of depression among middle-
aged and older adults (Table 3).

On the basis of the analysis presented in Model 2, after adjusting for covariates, including sex, age, place
of residence, education level, and marital status, fair hearing (adjusted OR=1.537, 95% CI: 1.355, 1.743) and
poor hearing (adjusted OR=1.990, 95% CI: 1.608, 2.462) were significantly correlated with the prevalence
of depression among middle-aged and older adults (Table 4). In Model 3, after controlling for health status,
physical disabilities, chronic illnesses, activities of daily living (ADLs), and satisfaction with life as covariates,
our analysis revealed that fair hearing (adjusted OR=1.235, 95% CI: 1.078, 1.415) and poor hearing (adjusted
OR=1.335, 95% CI: 1.063, 1.677) remained significantly associated with the prevalence of depression among
middle-aged and older adults (Table 5).
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Variables configuration

Variables

Variables assignment

Dependent variable

Depressive symptoms

Yes=1,No=0

Hearing condition Good=1 Fair=2, Poor=3
Sex Male=1 Female=2
Age (years) 45-59=1 >60=2

Marital status

Married = 1, Divorced =2

Widowed =3, Never married =4

Education level

Primary school and below =1, Junior high=2

Senior high school and above =3

Residence

Urban or town centre area= 1, Urban-rural or town-village integration area=2

Rural area =3, Special area=4

Self-perceived health status

Good =1, Fair=2,

Poor=3

Number of chronic diseases

No chronic disease = 1, One chronic disease =2

Two or more chronic diseases=3

Physical disability Yes=1 No=2
Satisfaction with life Satisfied = 1, Somewhat satisfied =2 Not very satisfied = 3, Not at all satisfied =4
ADLs Normal =1 Disabled =2.

Table 1. Values assigned to the variables incorporated within the scope of the study.

Discussion

Most studies that examined the relationship between hearing ability and depression focused on adults aged 60
years and above, with relatively less attention given to middle-aged individuals (such as those aged 45 years
and above). By extending the age range to 45 years, this study fills a gap in research on the relationship between
hearing loss and depressive symptoms in this age group?’. Expanding the age range increases the universality
and representativeness of the study results, including a broader population and providing support for the
development of more comprehensive public health policies and interventions®.

This study was based on data from the 2018 China Health and Retirement Longitudinal Study (CHARLS).
This study involved the use of a multivariate logistic regression model that was designed to analyse the association
between self-reported hearing loss and depression among older adults, with adjustments made for potential
confounding variables. The analysis results indicate that hearing impairment, female sex, rural residency, poor
self-rated health status, chronic diseases, and limitations in activities of daily living (ADLs) are associated with
a greater risk of depression.

The findings of the present study indicate an association between self-reported hearing loss and depression
among middle-aged and older adults. Our findings are similar to those of other studies. In the study by Wu et al.*
the methods for assessing depression and hearing loss were consistent with those used in this study. However,
there were differences in sample size, age range, and covariates included compared with this study. Lu et al.*!
used logistic regression to examine hearing loss as assessed via self-report, similar to the methods used in this
study. However, the study population was limited to older adults. In the study by Guan et al.3? logistic regression
and stepwise regression methods were used, and hearing loss was assessed via self-report in participants aged
50-80 years. In all the above studies, an association between hearing loss and depression was demonstrated.

Studies have demonstrated a correlation between hearing loss and both decreased social participation
and increased risk of depression. Additionally, hearing impairment is correlated with cognitive decline and
a heightened risk of dementia, which may indirectly affect the social participation and mental well-being of
older adults®®. Several studies suggest that the impact of hearing loss on mental health varies across different
age cohorts, and a more pronounced effect is observed in younger and middle-aged populations!*!”. The
severity of hearing loss also affects the strength of its association with depressive symptoms. For example, a
study demonstrated that for every 20-decibel increase in hearing loss, the likelihood of experiencing depressive
symptoms correspondingly increases'>. Consequently, for older adults, undergoing routine auditory evaluations
and adopting suitable intervention strategies may prove advantageous in mitigating the potential adverse effects
of hearing loss on mental health.

The findings of this study demonstrate that females exhibit a greater prevalence of depression than males. A
Chinese study investigating the association between adiposity and depressive symptoms revealed that 19.9% of
males and 33.2% of females demonstrated depressive symptoms. Owing to hormonal fluctuations, females are
more susceptible to depression®*. In this study, middle-aged and older adults living in rural areas were more
prone to depression. Specific socioeconomic and lifestyle factors exert a more substantial effect on depressive
symptoms in rural regions. A study by Rost et al. (1998) further demonstrated the limited access to specialised
treatment among older adults with depression in rural areas. This disparity potentially leads to a deficiency in
effective interventions and support when addressing depressive symptoms*. Middle-aged and older adults who
self-assess their health as poor are more susceptible to depression. Self-rated health is recognised as a robust
predictor of long-term depressive outcomes®®. This study demonstrated a significant correlation between chronic
diseases and depression, and the greater the number of illnesses, the greater the risk of developing depression.
A study conducted in Brazil further confirmed this perspective. Research has indicated that the prevalence
of depression is markedly greater among individuals with one or more chronic diseases than among those
without chronic conditions®’. Furthermore, this study revealed a significant association between activities of
daily living (ADLs) and depression. A prospective study involving 2,713 participants from the Chicago Chinese
Older Adult Population Study also demonstrated a significant relationship between depressive symptoms and
the incidence of functional impairment®. A community-based study conducted in Beijing revealed that older
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Total (%)

Variables N=5207 No depression (3347) | Having depression (1860) | P
Hearing condition <0.001
Good 2092 (40.18) | 1480 (70.75) 612 (29.25)

Fair 2649 (50.87) | 1612 (60.85) 1037(39.15)

Poor 466 (8.95) | 255 (54.72) 211 (45.28)

Sex <0.001
Male 2612 (50.16) | 1826 (69.91) 786 (30.09)

Female 2595 (49.84) | 1521 (58.61) 1074 (41.39)

Age (years) (x+SD=60.6+9.2) 0.53
45-59 2525 (48.5) | 1578 (62.5) 947 (37.5)

=60 2682 (51.5) | 1769 (66) 913 (34)

Residence <0.001
Urban or town centre area 1215 (23.33) | 866 (71.28) 349 (28.72)

Urban-rural or town-village integration area 450 (8.64) | 299 (66.44) 151 (33.56)

Rural area 3515 (67.51) | 2162 (61.51) 1353 (38.49)

Special area 27 (0.52) | 20 (74.07) 7 (25.93)

Marital status 0.003
Married 4659 (89.48) | 3027 (64.97) 1632 (35.03)

Divorced 548 (10.52) | 320 (58.39) 228 (41.61)

Education level <0.001
Primary school and below 2951 (56.67) | 1808 (61.27) 1143 (38.73)

Junior high 1380 (26.50) | 901 (65.29) 479 (34.71)

Senior high school and above 876 (16.83) | 638 (72.83) 238 (27.17)

Self-perceived health status <0.001
Good 1549 (29.75) | 1190 (76.82) 359 (23.18)

Fair 2656 (51.01) | 1705 (64.19) 951 (35.81)

Poor 1002 (19.24) | 452 (45.11) 550 (54.89)

Physical disability 0.01
Yes 124 (2.38) | 66 (53.23) 58 (46.77)

No 5083 (97.62) | 3281 (64.55) 1802 (35.45)

Number of chronic diseases <0.001
No chronic disease 3984 (76.51) | 2644 (66.37) 1340 (33.63)

One chronic disease 1003 (19.26) | 586 (58.42) 417 (41.58)

Two or more chronic diseases 220 (4.23) | 117 (53.18) 103 (46.82)
ADLs <0.001
Normal 4419 (84.87) | 2938 (66.5) 1480 (33.5)

Diabilities 788 (15.13) | 408 (51.78) 380 (48.22)

Satisfaction with life <0.001
Satisfied 1950 (37.45) | 1394 (71.49) 556 (28.51)

Somewhat satisfied 2866 (55.04) | 1814 (63.29) 1052 (36.71)

Not very satisfied 324 (6.22) | 125(38.58) 199 (61.42)

Not at all satisfied 67 (1.29) | 14 (20.90) 53 (79.10)

Table 2. Characteristics of the participants (N, %).

Model 1
Variables Classification | Rough | OR 95% CI
Good - -
Hearing condition | Fair 1.556** | 1.377,1.758
Poor 2.001** | 1.630, 2.457

Table 3. Analysis of the association between self-reported hearing loss and depression (unadjusted). OR ratio,
CI confidence interval, Reference reference.
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Model 2

Variables Classification Adjusted | OR 95% CI
Good (Ref.) - -

Hearing condition | Fair 1.537** | 1.355, 1.743
Poor 1.990** | 1.608, 2.462
Male (Ref.) - -

Sex
Female 1.569** | 1.393,1.768

Age (years) 45-59, 260 0.986 | 0.979,0.993
City (Ref.) - -

Residence Y
Rural area 1.327%* | 1.158, 1.521
Primary school and below (Ref.) - -

Education level Junior high 0.968 0.840,1.117
Senior high school and above 0.783** | 0.652, 0.940
Married (Ref.) - -

Marital status
Divorced 1.336** | 1.104, 1.618

Table 4. Controlling for variables such as sex, age, residence, educational level, and marital status, the
association between hearing status and depression was examined (adjusted for sociodemographic variables).
The variables were adjusted according to sex, age, place of residence, educational attainment, and marital

status.
Model 3

Variables Classification Adjusted | OR 95% CI
Good (Ref.) - -

Hearing condition Fair 1.235%* | 1.078, 1.415
Poor 1.335% | 1.063, 1.677
Male (Ref.) - -

Sex
Female 1.546%* | 1.367, 1.749

Age 45-59, 260 0.983 0.976, 0.991
City (Ref.) - -

Residence i
Rural area 1.302%* | 1.131, 1.499
Elementary school and below (Ref.) - -

Education level Middle school 1.008 0.870, 1.169
High school and above 0.849 0.703, 1.026
Married (Ref.) - -

Marital status
Unmarried 1.218 0.996, 1.488
Good (Ref.) - -

Health status Fair 1.510 1.295, 1.761
Poor 2.680 2.208, 3.253
No (Ref.) - -

Physical disability
Yes 1.136 0.771, 1.675
No chronic disease (Ref.) - -

Number of chronic diseases | One chronic disease 1.251** | 1.076, 1.454
Two or more chronic disease 1.540** | 1.133,2.093
Normal (Ref.) - -

ADL
Disability 1.373** | 1.156, 1.630
Satisfied (Ref.)
Generally satisfied 1.333** | 1.168, 1.521

Satisfaction with life
Not very satisfied 2.883** | 2.228,3.731
Not satisfied at all 5.779** | 3.122,10.699

Table 5. On the basis of Table 4, we adjusted for health status, physical disability, chronic diseases, adls, and
satisfaction with life to study the association between hearing status and depression (fully adjusted model).
Model 2 adjusts for health status, physical disabilities, chronic diseases, activities of daily living (ADLs), and
satisfaction with life. *P<0.05, **P<0.01.
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adults with disabilities exhibit a greater propensity for experiencing depressive symptoms*. There is a notable
correlation between satisfaction with life and depression. Research that focused on older adults has identified a
positive association between satisfaction with life and happiness, as well as a negative association between these
psychological states and depressive symptoms. This finding suggests a potential inverse relationship between
satisfaction with life and depressive symptoms, whereby an increase in satisfaction with life is associated with a
decrease in depressive symptoms, and vice versa®.

This study is not without its limitations. Notably, the assessment of hearing condition was self-reported
using a five-level scale rather than via standardised scales or diagnostic tools such as the older adults Hearing
Impairment Survey-Screening or clinical evaluations. This methodological approach maylead to underestimation
or overestimation of hearing loss severity, particularly among older adults with cognitive impairment, thereby
compromising the accuracy and reliability of self-reported hearing status in this population. Therefore, when
feasible, future studies should use audiometric testing to increase data reliability. However, given the complex
nature of the relationship between hearing loss and depression, the analysis did not account for all potential
confounding variables. Owing to the inherent characteristics of large-scale database studies, the occurrence
of missing values is unavoidable. Furthermore, the cross-sectional design has inherent limitations. Future
longitudinal studies or experimental designs are needed to verify potential causal mechanisms involved.

Conclusions

This research revealed a correlation between self-reported hearing loss and depressive symptoms among middle-
aged and older adults. Furthermore, although there is an association between self-reported hearing loss and
depressive symptoms, this relationship may be influenced by various confounding factors. Future research
should further elucidate the causal relationship between self-reported hearing loss and depressive symptoms
and investigate effective intervention strategies to improve the mental health outcomes of affected individuals.
Such efforts may be pivotal for mitigating the risk of depression.

Can | obtain the CHARLS data?
All the data collected at CHARLS are maintained at the National School of Development of Peking University,
Beijing, China.

Data availability
The data utilized in this research are publicly accessible. The full dataset can be requested from the correspond-
ing author on reasonable request.
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