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Purpose: To investigate the impacts of sensory impairments (Sls) including
single vision impairment (SVI), single hearing impairment (SHI) and dual sensory
impairment (DSI) on subjective wellbeing measurements including life expectancy
(LE), life satisfaction (LS) and self-rated health (SRH) in middle-aged and older
Chinese population.

Methods: We obtained data from the China Health and Retirement Longitudinal
Survey (CHARLS). In total, 9,293 Chinese middle-aged and older adults aging
over 45 were included at baseline 2011 in this study, and 3,932 participants who
accomplished all 4 interviews from 2011 to 2018 were adapted for longitudinal
analyses. Sensory status and subjective wellbeing measurements were collected.
Other covariates included socio-demographic characteristics, medical condition
and lifestyle-related factors. The impacts of baseline sensory status on LE, LS and
SRH were assessed using univariate and multivariate logistic regression analyses.
A linear regression analysis with generalized estimating equations (GEE) was used
to assess the association between time-varying sensory statuses with LE, LS and
SRH over 8 years after being adjusted with multi-confounding factors.

Results: Participants with Sls had significantly lower level of LE, LS, and SRH,
compared to those who were free of SI. AllLkinds of Sls were significantly associated
with LE, LS, and SRH according to cross-sectional data. The correlations between
Sls and LE or SRH over 8 years were also noticed. However, only SHI and DSI were
found to be significantly associated with LS according to longitudinal data (all p
values < 0.05).
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Conclusion: Sensory impairments had explicitly detrimental effects on subjective
wellbeing status over time among middle-aged and older Chinese population.

KEYWORDS

China health and retirement longitudinal study, life expectancy, life satisfaction, self-rated
health, sensory impairment

1. Introduction

The wellbeing status of aging population is one major challenge
for both developed and developing countries all over the world
(1). Substantial increase in the number of middle-aged and older
people in our society generates an urgent requirement of attaining
a successful aging life, which fosters daunting challenges for
biological, social and medical science. Over the past decades,
although the clear definition and scope of a successful aging have
not reached a consensus, many researchers have emphasized the
subjective nature of this concept and suggested that to define a
successful aging, the self-perception of elderly individuals should
be well considered (2).

Subjective life expectancy (LE), also known as perceived life
expectancy or perception of future time (PFT), represents an
individual’s expectation or subjective probability of survival to a
certain age, which has been considered as a pivotal predictor of
one s economic, health, and mental status and a direct benchmark
survival indicator (3). On the other hand, the adage: “happy person
lives longer” appears to be common knowledge. Life satisfaction
(LS), defined as the perception of a person’s overall quality of life,
has also been regarded as an essential representative that reflects
individual’s overall subjective life evaluation (4). Also increasingly,
self-rated health (SRH) has been used as a succinct way to
approximate diverse objective components of health status, such
as physical, psychological and behavioral health factors (5), which
indicates the continuum of a person’s perceived health by eliciting
perspective of the individual on previous, current, and future health
(6). These subjective wellbeing measurements have gained certain
attention from the academic for evaluation of a successful aging,
which have been widely adapted in studies on health and wellbeing
status in recent years.

The judgements of subjective perceptions are usually based
on personal criteria, which could be affected by situational
factors under many circumstances (7). Therefore, identification
of the affecting factors, especially modifiable risk factors of
subjective wellbeing status may not only help revealing the inherent
mechanisms of subjective elements of health and wellbeing status,
but also provide supports of specific interventions to promote
self-perception of a better living status. To date, multiple factors
have been noticed to have certain impacts on subjective wellbeing
status. For instance, individuals with higher age (8), pain and
limitation of physical function (9) would be more likely to
report poorer health status. Lower educational level, financial
strain and lower depressive symptoms were reported to have
strong associations with higher life satisfaction (10). And Personal
socioeconomic status could greatly affect one’s perception of future
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time (11). However, to the best of our knowledge, the effects
of a common chronic physical dysfunction among middle-aged
and older population, sensory impairment, have not been well
explored (8).

With the increasing trend in life expectancy, sensory
impairments (SIs), including hearing impairment (HI), vision
impairment (VI), and dual sensory impairment (DSI) which refers
to the simultaneous presence of VI and HI, are common age-
related conditions. SIs have wide ranging implications for health
and general wellbeing in elderly population (12), whose impacts
on various adverse events in aging life including psychological
distress (13), jeopardized quality of life (14), and even all-cause
mortality (15-17) have been widely investigated. However, there
is a paucity of literature on the associations between SI with
subjective wellbeing measurements including LE, LS, and SRH in
aing life, especially from developing countries (8, 18, 19).

China is the most populous developing country, which also
faces severe aging society problems. More importantly, elderly
Chinese are likely to neglect SIs and consequent problems owing
to the traditional attitudes regarding SIs as normal parts of aging
life, which might further contribute to the higher prevalence of
SIs in China than in some western countries (20). SIs have been
noticed to have certain influences on adverse health consequences
in middle-aged and older Chinese population (21-23). Allowing
for the specific cultural background, social institution, and health
system in mainland China, the aim of the present study is to address
the research gap of the associations between SIs with LE/LS/SRH
among middle-aged and older Chinese population using cross-
sectional and longitudinal data over 8 years of observation.

2. Methods

2.1. Participants and public involvement

Data was obtained from the China Health and Retirement
Longitudinal Study (CHARLS). CHARLS is a longitudinal survey
that aims to be representative of the residents in mainland China
aged 45 and older. It attempts to set up a high quality public
micro-database, which can provide a wide range of information
from socioeconomic status to health conditions, to serve the needs
of scientific research on the elderly. To ensure the adoption of
best practices and international comparability or results, CHARLS
is harmonized with leading international research studies in
the Health and Retirement Study (HRS) model. The national
baseline survey was conducted in 2011-12, with wave 2 in
2013, wave 3 in 2015, and wave 4 in 2018. In order to ensure
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sample representativeness, the CHARLS baseline survey covered
150 countries/districts, 450 villages/urban communities, across 28
provinces over the country, involving 17,708 individuals in 10,257
households, reflecting the mid-aged and older Chinese population
collectively. With response rates over 80%, CHARLS provides the
most up-to-date longitudinal data for investigation of the health
status and wellbeing of middle-aged and elderly population in
China. CHARLS enrolled 17,708 participants at baseline (Wave 1),
18,254 participants at Wave 2 (2013), 20,273 participants at Wave 3
(2015), and 19,816 participants at Wave 4 (2018). For respondents
surveyed in the baseline wave, more than 90% of them were re-
contacted in each of the follow-up waves, and the response rate of
the tracked sample (panel sample) remains at higher than 86% in
any of the follow-up waves. Therefore, the success follow-up rates
of CHARLS are high compared to many HRS-type surveys.

3. Measures

3.1. Main outcome

3.1.1. Life expectancy

In CHARLS, life expectancy was assessed according to the
respondent’s response to a series of stratified questions: “On
what step (“Almost impossible”, “Not very likely”, “Maybe”, “Very
likely”, “Almost certain”) do you think is your chance that you will
live to be [75 (if respondent’s current age is 64 or less)/80 (if age is
between 65 and 69)/85 (if age is between 70 and 74)/90 (if age is
between 75 and 79)/95 (if age is between 80 and 84)/100 (if age is
between 85 and 89)/105 (if age is between 90 and 94)/110 (if age
is between 95 and 99)/115 (if age is 100 or more)]?”. The 5-point
Likert scale responses range from 1 (almost impossible) to 5 (almost
certain). Higher SLE scores indicate longer lifespan anticipation. In
this study, we defined SLE scores of 1-3 as lower life expectancy
and considered SLE scores of 4-5 as higher life expectancy.”

3.1.2. Life satisfaction

Life satisfaction was measured according to the respondent’s
response to the question “Please think about your life as a whole.
Are you completely satisfied, very satisfied, somewhat satisfied, not
very satisfied, or not at all satisfied with it?” Satisfaction is defined
by answers including “completely satisfied”, “very satisfied” and
“somewhat satisfied”, while dissatisfaction is defined by answers
including “not very satisfied” and “not at all satisfied”.

3.1.3. Self-rated health

Self-rated health status was acquired by the question: “Would
you say your health is very good, good, fair, poor or very poor”.
In our study, we defined SRH by dichotomizing answers into “very
good to fair” vs. “poor to very poor” for subsequent analysis.

3.1.4. Exposures

The main exposure in this present study is sensory status
including no sensory impairment (NSI), single vision impairment
(SVI), single hearing impairment (SHI) and dual sensory

Frontiersin Public Health

10.3389/fpubh.2023.1099754

impairments (DSI). In CHARLS, VI consists of distal and near
ones. Distal VI and near VI were evaluated by asking participants
whether their eyesight was excellent, very good, good, fair, or
poor when seeing things at a distance or up close, respectively.
Reporting of fair or poor eyesight was classified as V1. Similarly, for
HI assessment, the question was: “Is your hearing excellent, very
good, good, fair or poor.” A response of fair or poor hearing was
identified as HI. Such assessment of SI has been widely used in
previous CHARLS-related studies (22). DSI refers to participants
with both VI and HI, and single SI refers to sole VI or HI without
the other one.

SI in aging population could be amended by medical supports
such as cataract surgery and hearing aids, or vice versa, get worse
due to aging or pathologic progressions. Thus, along with baseline
sensory status, we also investigated the impacts of time-varying SI
statuses during 8 years of follow-up on the outcomes to further
explore the longitudinal effects on subjective wellbeing status.

3.2. Other variates

3.2.1. Socio-demographic characteristics

Gender was a binary variable: male and female. Age was
treated as a categorical variable including 3 groups (45-59, 60-74,
and >75 years). Marital status indicated whether the respondent
lived alone or got accompanied. Participants who were separated,
divorced, widowed or never married were coded as “living alone,
while those who were married or partnered were coded as “living
with partner”. Living area referred to urban or rural places where
participants lived. Educational attainment represents one’s social
economic status, which could probably affect people’s access to
health supports and other socio-economic resources. Educational
status was categorized into 5 groups: illiterate, less than elementary
school, elementary school, middle school, and high school or above.

3.2.2. Medical condition

Data on the medical condition were collected with the following
question: “Have you ever been diagnosed by a doctor as having
the following diseases: hypertension, dyslipidemia, diabetes, cancer,
chronic lung diseases, liver diseases, heart disease, stroke, kidney
diseases, memory-related diseases, digestive diseases, arthritis, and
asthma?”. Suffering from more than 2 diseases were defined as
multi-morbidities. Insurance covering referred to coverage of one
kind of health insurance or more.

3.2.3. Lifestyle-related factors

The lifestyle variables included smoking and drinking status.
Smoking is categorized as current/former smoker or never smoked.
Drinking is a 3-category variable which indicates the frequency of
drinking: none, less than once a month or more than once a month.

3.4. Statistical analysis
Statistical analyses were performed using SAS, version 9.4 (SAS

Institute, Cary, NC, US). In this study, the primary exposures of
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FIGURE 1
Graphic abstract of sample screening of the present study.

interest were SIs, while the other independent variables served as
control variables. Baseline characteristics were compared among
participants according to SI statuses (4 groups) using the Chi-
square test analysis. Logistic regression analyses were conducted
to assess the associations between SIs, multiple covariates and
subjective wellbeing measurements at baseline for cross-sectional
analyses. Associations between time-variant SIs and all three
subjective wellbeing measurements changes over time (across 4
interviews over 8 years) were assessed using logistic regression
analysis with generalized estimating equations (GEE), controlling
for the intraindividual correlation between repeated measurements
using an exchangeable correlation structure as previously described
(24). To examine whether LE, LS, and SRH were dependent on the
status of sensory impairments, models that adjusted for potential
confounders as mentioned above were employed, and their
parameter estimates were shown with 95% confidence intervals.

4. Results

In total, 9,293 participants over 45 years old from baseline
CHARLS 2011 were deemed eligible for the current study, among
which 3,932 accomplished all 4 interviews from 2011 to 2018 and
were adapted in the longitudinal analyses (Figure 1). The baseline
socio-demographic characteristics, medical conditions, lifestyle-
related factors and subjective wellbeing measurements of the study
sample were grouped by sensory statuses and shown in Table 1.
Participants who were free from any kind of sensory impairment
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appeared to have explicitly higher LE, LS, and SRH. Changes of LE,
LS, and SRH over 8 years were performed in Figure 2.

Before multivariate regression analysis, we first runed an
univariate logistic regression which indicated certain covariables,
including gender, age, marital status, educational level, living
area, alcohol consumption and multi-morbidities, that could
probably confound the relationship between SIs and subjective
wellbeing status (Supplementary Table 1). To clarify the cross-
sectional association between SIs and LE/LS/SRH, we analyzed
their relevance by controlling for the covariates (Table 2). At
baseline, all kinds of SIs showed profound and detrimental impacts
on all three subjective wellbeing measurements after being adjusted
for various confounders in all 4 Models (all p-values < 0.05).
Compared to single SI, DSI had higher odds ratios, which suggests
a potentially greater impact on subjective well-being status. The
results shows that DSI is associated with lower LE (OR: 1.969, 95%
CI 1.779-2.179, p < 0.001), lower LS (OR: 1.422, 95% CI 1.224-
1.652, p < 0.001) and poorer SRH (OR: 2.018, 95% CI 1.833-2.223,
p < 0.001).

In longitudinal analyses, associations between time-variant SIs
and subjective wellbeing status over time were assessed using
linear regression analysis with generalized estimating equations,
which could provide longitudinal observation of intraindividual
correlations between repeated measurements. Consistent with
cross-sectional analyses, we found that all kinds of SIs were
significantly associated with LE and SRH, even after receiving
adjustments of various confounders (Table 3, all p-values < 0.001).
As for SI-LS correlations, only SHI and DSI remained to be
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TABLE 1 Characteristics of 9,293 participants of the present study sample from CHARLS 2011.

10.3389/fpubh.2023.1099754

Variables Total NSI Svi SHI DSI P-value ‘
Gender <0.0001
Male 4,630 (49.82%) 1,600 (52.44) 577 (46.12) 867 (53.09) 1,586 (47.23)

Female 4,663 (50.18) 1,451 (47.56) 674 (53.88) 766 (46.91) 1,772 (52.77)

Age <0.0001
45-59 5,202 (55.98) 2,010 (65.88) 699 (55.88) 889 (54.44) 1,604 (47.77)

60-74 3,415 (36.75) 908 (29.76) 469 (37.89) 613 (37.54) 1,425 (42.44)

75— 676 (7.27) 133 (4.36) 83 (6.63) 131 (8.02) 329 (9.80)

Marital status 0.0051
Live with partner 7,807 (84.01) 2,614 (85.68) 1,053 (84.17) 1,373 (84.08) 2,767 (82.40)

Live alone 1,486 (15.99) 437 (14.32) 198 (15.83) 260 (15.92) 591 (17.60)

Education <0.0001
Tliterate 2,244 (24.15) 606 (19.86) 329 (26.30) 363 (22.23) 946 (28.17)

Less than elementary school 1,621 (17.44) 442 (14.49) 224 (17.91) 292 (17.88) 663 (19.74)

Elementary school 2,053 (22.09) 617 (20.22) 276 (22.06) 383 (23.45) 777 (23.14)

Middle school or vocational school 2,062 (22.19) 773 (25.34) 260 (20.78) 371 (22.72) 658 (19.59)

High school and above 1,313 (14.13) 613 (20.09) 162 (12.95) 224 (13.72) 314 (9.35)

Living area <0.0001
Urban area 3,865 (41.59) 1,447 (47.43) 530 (42.37) 640 (39.19) 1,248 (37.16)

Rural area 5,428 (58.41) 1,604 (52.57) 721 (57.63) 993 (60.81) 2,110 (62.84)

Smoke 0.0369
Yes 3,800 (40.89) 1,243 (40.74) 486 (38.85) 716 (43.85) 1,355 (40.35)

No 5,493 (59.11) 1,808 (59.26) 765 (61.15) 917 (59.65) 2,003 (59.65)

Drinking status 0.0009
Drink more than once a month 2,422 (26.06) 835 (27.37) 314 (25.10) 456 (27.92) 817 (24.33)

Drink but less than once a month 727 (7.82) 269 (8.82) 80 (6.39) 128 (7.84) 250 (7.44)

No drink 6,144 (66.11) 1,947 (63.82) 857 (68.51) 1,049 (64.24) 2,291 (68.23)
Multi-morbidities <0.0001
Yes 1,803 (19.40) 374 (12.26) 235 (18.78) 319 (19.53) 875 (26.06)

No 7,490 (80.60) 2,677 (87.74) 1,016 (81.22) 1,314 (80.47) 2,483 (73.94)

Insurance covering 0.4308
Yes 8,714 (93.77) 2,873 (94.17) 1,162 (92.89) 1,535 (94.00) 3,144 (93.63)

No 579 (6.23) 178 (5.83) 89 (7.11) 98 (6.00) 214 (6.37)

Life expectancy <0.0001
Higher 6,720 (72.31) 2,524 (82.73) 900 (71.94) 1,204 (73.73) 2,092 (62.30)

Lower 2,573 (27.69) 527 (17.27) 351 (28.06) 429 (26.27) 1,266 (37.70)

Life satisfaction <0.0001
Satisfaction 7,876 (84.75) 2,689 (88.14) 1,056 (84.41) 1,394 (85.36) 2,737 (81.51)

Dissatisfaction 1,417 (15.25) 362 (11.86) 195 (15.59) 239 (14.64) 621 (18.49)

Self-rated health <0.0001
Healthy 4,480 (48.21) 1,934 (63.39) 566 (45.24) 806 (49.36) 1,174 (34.96)

Unhealthy 4,813 (51.79) 1,117 (36.61) 685 (54.76) 827 (50.64) 2,184 (65.04)
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FIGURE 2

Changes of subjective wellbeing measurements over time, 2011-2018. (A) Changes in life expectancy by sensory impairment status; (B) Changes in
life by satisfaction by sensory impairment status; (C) Changes in self-rated by sensory impairment status.

2015 2018 2011 2013 2015 2018
year

TABLE 2 Cross-sectional logistic regression analyses of sensory impairments and subjective wellbeing measurements.

Sensory stat Model 1 Model 2 Mode Model 4

Ref: NSI (O] 95% ClI (0] 95% ClI OR 95% ClI (0] 95% ClI
Life expectancy

SHI 1.707%* (1.477, 1.972) 16317 (1.410, 1.887) 1534 (1.322, 1.780) 1.458* (1.255, 1.695)
SVI 1.868*** (1.600, 2.181) 17814 (1.953,2.733) 1.676™ (1.429, 1.965) 16124 (1.372,1.893)
DSI 2.898*** (2.578, 3.258) 2.682% (2.382,3.019) 2,447 (2.168, 2.762) 2.240%* (1.982,2.533)
Life satisfaction

SHI 1.273%* (1.112, 1.583) 1.327** (1.112, 1.583) 1.275" (1.067, 1.523) 1.241* (1.038, 1.483)
SVI 1.371% (1.136, 1.655) 1.413%* (1.169, 1.706) 1.354** (1.120, 1.638) 1.319* (1.089, 1.596)
DSI 1.685* (1.465, 1.938) 1791 (1.553, 2.064) 1.675%* (1.451, 1.934) 1.599*** (1.382, 1.849)
Self-rated health

SHI 1.776** (1.573, 2.007) 1.741%%% (1.541,1.958) 1701+ (1.504, 1.925) 1611+ (1.420, 1.828)
SVI 2,095+ (1.834, 2.395) 2.028%* (1.773,2.319) 1.983% (1732, 2.270) 1.916"* (1.669, 2.199)
DSI 3.221%% (2.908, 3.568) 3.078% (2.775,3.414) 2.972%* (2.676, 3.300) 2.722%* (2.445, 3.029)

The results of the logistic regression models were expressed as odds ratios (OR) and 95% confidence intervals (CI). The analytic sample size was 9,293.
Model 1: adjusted for demographic factors including age and gender; Model 2: adjusted for factors in Model 1, as well as social-economic including marital status, educational level and living
area; Model 3: adjusted for factors in Model 2, as well as life-style factors including smoking status and alcohol consumption; Model 4: adjusted for factors in Model 3, as well as medical

condition including multi-morbidities and insurance covering.
*p < 0.05 % p < 0.01; **p < 0.001.

NSI, No sensory impairment; SVI, Single vision impairment; SHI, Single hearing impairment; DSI, Dual sensory impairment.

significantly associated with LS. Participants with SHI (odds ratio
[OR] 1.461,95% CI 1.185-1.801; p < 0.001) or DSI (odds ratio [OR]
1.422, 95% CI 1.224-1.652; p < 0.001) were more likely to have
lower LS compared with participants without SIs after adjustments.
But we failed to find any profound correlation between SVI and LS
in any of the 4 models.

5. Discussion

To date, few studies have examined the associations between
sensory impairments and subjective wellbeing status among
middle-aged and older population. To our knowledge, the present
study provides explicit evidences on such associations from a
national level survey among Chinese population for the first time,
which extends current knowledge regarding this issue.
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5.1. Life expectancy

LE has been conceived as a mental model of one’s remaining
lifetime, and the length of LE is related to physical conditions and
mortality in later life (25). On the other hand, people form LE based
on the rational expectations of remaining years, which could be
possibly influenced by life experiences and perceptions of being
(26). Thus, it is essential to investigate affecting factors of LE for
prevention of inappropriate estimation of remaining life among
aging population. To date, very few studies have mentioned the
potential effects of some unmodifiable factors such as demographic
characteristics including age and gender (27, 28), while the present
study might be one of the very first studies that focused on
the impacts of one common, modifiable and age-related physical
disorder: sensory impairments, on the subjective life expectancy
among middle-aged and older population.
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TABLE 3 Longitudinal logistic regression analyses of time-varying sensory impairment statuses and subjective wellbeing measurements, 2011-2018.

Sensory status Model 1 Model 2 Model 3 Model 4

Ref: NSI OR 95% CI OR 95% ClI OR 95% CI OR 95% ClI
Life expectancy

SHI 1.402%* (1.235, 1.592) 1.387* (1.217, 1.580) 1.201% (1.201, 1.577) 1.365% * * (1.188, 1.567)
SVI 1.363* (1.237, 1.5020 1.358* (1.227, 1.502) 1.222%* (1.222,1.512) 1.360°* (1.220, 1.516)
DSI 2.022%* (1.844,2.217) 1.998** (1.817, 2.198) 1.799** (1.799, 2.195) 1.969** (1.779, 2.179)
Life satisfaction

SHI 1.462"* (1.196, 1.787) 1.486"* (1212, 1.823) 1.472%* (1.196, 1.811) 14617 (1.185, 1.801)
SVI 1.099 (0.930, 1.297) 1.087 (0.920, 1.284) 1.078 (0910, 1.277) 1.074 (0.905, 1.274)
DSI 1,476 (1.277, 1.706) 1.472% (1.272, 1.704) 1,441 (1.242, 1.672) 1.422%* (1.224, 1.652)
Self-rated health

SHI 1.757%* (1.542, 2.002) 1.747%% (1.531, 1.992) 1724 (1.508, 1.970) 1.715%* (1.496, 1.965)
SVI 1.265* (1.265, 1.555) 1.391% 91.253, 1.544) 1.387%* (1.247, 1.542) 14017 (1.258, 1.560)
DSL 1.927%* (1.927,2.321) 2,077 (1.891,2.281) 2,035 (1.849, 2.239) 2,018 (1.833,2.223)

The results of the logistic regression models were expressed as odds ratios (OR) and 95% confidence intervals (CI). The analytic sample size was 3,932.
Model 1: adjusted for demographic factors including age and gender; Model 2: adjusted for factors in Model 1, as well as social-economic including marital status, educational level and living
area; Model 3: adjusted for factors in Model 2, as well as life-style factors including smoking status and alcohol consumption; Model 4: adjusted for factors in Model 3, as well as medical

condition including multi-morbidities and insurance covering.
*p < 0.05 % p < 0.01; **p < 0.001.

NSI, No sensory impairment; SVI, Single vision impairment; SHI, Single hearing impairment; DS, Dual sensory impairment.

Although SIs have been commonly considered to have strong
associations with physical and mental health statuses in elderly
people, which could possibly contribute to jeopardized life
expectancy and increased mortality (29, 30), researches on the
associations between SIs and LE have yielded mixed results over
the past decades. Jagger et al. pointed out that both VI and HI
reduced disability-free life expectancy (DFLE) among a sample
of English population over 65 years old (31). However, total
life expectancy (TLE) was not associated with HI, and VI-TLE
associations was not observed in male population from that study
(31). Another study based on the Australian Longitudinal Study
of Aging (ALSA) and the Blue Mountains Eye Study (BMES)
indicated that SIs greatly reduced TLE in Australian people over
65 years old (32). As for Chinese population, according to the
present study, for the first time, we revealed that all kinds of SIs
were significantly associated with LE in univariate logistic analysis.
And after adjustment of multiple confounders in all 4 models, SVI,
SHI and DSI were also significantly and independently associated
with LE in both cross-sectional and longitudinal analyses. Thus,
the present study showed light to the direct associations between
SI and LE among Chinese population. We also propose future
studies on underlying mechanisms of SI-LE associations and
specific interventions.

5.2. Life satisfaction
According to our cross-sectional analyses, all SIs were found to

be significantly associated with LS in univariate logistic regression.
Such associations remained even after receiving adjustment of
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various confounders. These findings were consistent to two cross-
sectional-designed studies among German people and French-
speaking adults in eastern Canada (33, 34). We also noticed
another relating study which reported cross-sectional SVI-LS
association among very old Chinese population (over 95 years
of age) (35). However, when we further tried to verify SIs-LS
correlations in the longitudinal analyses, we failed to find any
significant result of SVI-LS correlations in any of the 4 models.
Our results provide important evidences that HI, especially along
with concurrent VI, have significant impacts on LS, which would
decline as a consequence of sensory deficits among middle-aged
and older population.

Several hypotheses may explain why SI and life satisfaction
are consistently associated. First of all, SI is associated with
consequently decreased functional abilities (36). The mediating role
of functional ability between SIs, especially visual deficit, and life
satisfaction has been described in a previous study (35). Another
reason that could underlie the link between SIs and life satisfaction
might be negative health comparisons. That means individuals with
SIs may compare their health status (especially sensory functions)
with other individuals who are presumably free of SIs. Appearance
of SIs may lead to conclusion of poorer health conditions compared
to others. A previous study demonstrated that negative health
comparisons could markedly reduce subjective wellbeing (37).
Also, senior adults with SIs commonly need assistance from others
to deal with daily activities (36, 38). It may seem impossible
to repay the person whom they receive assistance from, which
could have consequences for social relationships (39-41). People
with SIs may perceive their relationships as unidirectional rather
than bidirectional, and this feeling on dependency has been
demonstrated to be associated with lower autonomy (41, 42).
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The present study further indicated more profound
longitudinal SHI-LS association than SVI-LS association,

which was not consistent to the comparisons of OR values
according to logistic regressions. One possible explanation for
such situation might lay in the fact that there is less feasibility
and probability in amelioration of SHL status than SVL status
over time among aging Chinese. Assistive devices such as glasses
and portable magnifiers are relatively efficient, economic and
easy-to-carry interventions for quite a lot people who suffer
reversible SVI (43). On the other hand, interventions like wearing
hearing aids for improvement of hearing status would more likely
confront financial constraints, unfamiliarity with hearing aids, and
difficulties during manipulating, which might all contribute to the
fact that application level of hearing aids is far less than expected
among Chinese population (44). Besides amplifying desired
sounds, hearing aids would amplify noises as well, thus making
users feel too loud and noisy. Such muffled effect also jeopardizes
peoples’” belief in hearing aids (44). Some authors argued that,
even when listening aids are used, the promotion of LS might be
limited in people with HI (34, 45). Therefore, untreated HI and the
subsequent sustaining hearing deficit might exert more explicitly
longitudinal effects on LS among our population over time.

5.3. Self-rated health

Self-rated health is one of the various health concepts that have
been developed from the definition of health according to the WHO
statement in 1948 (46). Although the assessment of SRH is usually
summarized into one general question, it has been broadly adapted
as an indicator to monitor the health status of individuals (47), and
it is often used as a screening tool in epidemiological surveys or for
identifying persons at risk of diseases (47, 48).

In the present study, we provide explicit evidences of profound
correlations between SIs and SRH, according to both cross-
sectional and longitudinal analyses among middle-aged and older
Chinese population. Similarly, the Cache County Investigators
also reported that, among various health measurements, sensory
impairment, including vision and hearing could be regarded
as predictors of SRH (49). Longitudinal evidences were also
raised from the Second Supplement on Aging (SOA-II) Study
among American population (50). On the other hand, Harada
et al. reported that self-perceived poor health only showed an
association with VI but not with HI in rural Japanese people
with older age (51). Astrid et al. also failed to identify SIs
as risk factors among a Norwegian population of older people
participating in a preventive home visit program, which is partly
owing to selection bias and the vague definition of SIs in their
study (9).

Factors that might increase the ones perceptions of good
health appear to be broadly related to social participation.
Studies have also shown that social factors, including social
support, household composition, contact with family members
and attending educational or training courses, are positively
associated with better SRH (52, 53). Preserved hearing and visual
functions facilitate social participation, which further improve
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social functioning and relationships. Old people who see their
friends and relatives as often as they like are also more likely to
rate their overall health positively (49, 50). On the other hand,
SIs, including VI and HI, and more severe condition of DSI,
have already been considered to have correlations with various
adverse events in aging life, such as multiple chronic medical
conditions (54), reduced physical activities (28), increased fall
risk (22) and poorer mental health status (21). Each of these
events, if sustained for extended periods, could adversely shape
health outcomes, and eventually influence personal perception on
health status.

Our findings clearly demonstrated the detrimental effects of
vision and hearing impairments on SRH, a holistic subjective
measure of individual health among middle-aged and older
Chinese population. Due to the central role of SRH in age-related
challenges and risks, we anticipate that new knowledge of SI-SRH
association could facilitate the improvement of health status in
aging life.

5.4. Strengths and limitations

CHARLS is a national study with a large sample size, indicating
that the findings from the current study could be generalized
to the entire country. to our knowledge, the current study is
the first nation-wide study based on middle-aged and older
Chinese population to verify the associations between SIs and
subjective wellbeing status according to both cross-sectional study
and longitudinal observation over 8 years. Results in our study
could be used as a reference to promote living status among
aging population in China. Lastly, multiple associated factors
were included and adjusted in analyses, which could otherwise
potentially confound the relationship between SIs and outcomes.

Meanwhile, we acknowledge some limitations. First, self-
reports provide information about subjective perception, and
therefore, are clinically highly relevant and suitable for studies
on subjective wellbeing status like ours. Although this method
has also been used in quite a few well-known population-based
studies such as NHANES and NHIS, we still need to notice the
potential bias owing to the nature of self-reported data. On the
other hand, exclusion criteria of the present study might lead
to selection bias. Second, although we tried best to adjust for
as many covariates as possible, still other covariates that may
affect subjective perceptions of wellbeing might not have been
included in the present study. Future researches may consider more
robust study designs such as randomized controlled trials for more
reliable results.

6. Conclusion

In summary, the present study provides explicit evidences
that sensory impairments including vision impairment, hearing
impairment and dual sensory impairment are negatively associated
with life expectancy, life satisfaction and self-rated health among
middle-aged and older Chinese population.

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1099754
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Zhou et al.

Data availability statement

Publicly available datasets were analyzed in this study. This data
can be found here: The original dataset of CHARLS is accessible
on http://charls.pku.edu.cn/.

Ethics statement

The studies involving human participants were reviewed and
approved by Institutional Review Board at Peking University. The
patients/participants provided their written informed consent to
participate in this study.

Author contributions

QP and JL designed the research. KA, XQ, and YeL
analyzed the data. YZ drafted the manuscript. YanL,
MX, and YH revised the manuscript. YZ, YanL, and YeL
contributed equally to this research and should be considered
as equivalent authors. All authors read and approved the
final manuscript.

Funding

This research was supported by the Shanghai Leading
Academic Discipline Project of Public Health (Award Number:
GWV-10.1-XK14) and the Project of Shanghai Putuo District
People’s Hospital (2021rmlcky01). The sponsors or funding

References

1. Christensen K, Doblhammer G, Rau R, Vaupel JW. Ageing populations: the
challenges ahead. Lancet. (2009) 374:1196-208. doi: 10.1016/S0140-6736(09)61460-4

2. Phelan EA, Larson EB. “Successful aging”—where next? ] Am Geriatr Soc. (2002)
50:1306-8. doi: 10.1046/j.1532-5415.2002.t01-1-50324.x

3. Lee S, Smith J. Methodological aspects of subjective life expectancy: effects of
culture-specific reporting heterogeneity among older adults in the United States. |
Gerontol B Psychol Sci Soc Sci. (2016) 71:558-68. doi: 10.1093/geronb/gbv048

4. Pavot W, Diener E. The satisfaction with life scale and the emerging construct of
life satisfaction. J Positive Psychol. (2008) 3:137-52. doi: 10.1080/17439760701756946

5. Krause NM, Jay GM. What do global self-rated health items measure? Med Care.
(1994) 32:930-42. doi: 10.1097/00005650-199409000-00004

6. Tiernan CW, Fleishman HA, Hiscox MA, Shaver SN, Stauffer CM, Thibodeau
PAW. Factors related to self-rated health in older adults: a clinical approach using the
international classification of functioning, disability, and health (ICF) model. J Geriatr
Phys Ther. (2019) 42:86-97. doi: 10.1519/JPT.0000000000000130

7. Diener E, Suh E. Measuring quality of life: economic, social, and subjective
indicators. Social Indicators Res. (1997) 40:189-196. doi: 10.1023/A:1006859511756

8. Zhang YL, Wu BJ, Chen P, Guo Y. The self-rated health status and key influencing
factors in middle-aged and elderly: evidence from the CHARLS. Medicine. (2021)
100:€27772. doi: 10.1097/MD.0000000000027772

9. Fjell A, Cronfalk Seiger B, Hermann M, Rongve A, Assmus ], Kvinge L, et al.
Factors associated with self-rated health in a Norwegian population of older people
participating in a preventive home visit program: a cross-sectional study. BMC Geriatr.
(2020) 20:323. doi: 10.1186/s12877-020-01733-2

10. Gamaldo AA, Sardina AL, Tan SC, Ross LA, Gerlin LA, Knox TB, et al. Correlates
of life satisfaction among middle-aged and older black adults. J Racial Ethn Health
Disparities. (2021) 8:1249-59. doi: 10.1007/s40615-020-00884-7

Frontiersin Public Health

10.3389/fpubh.2023.1099754

organizations had no role in the design or conduct of
this research.

Acknowledgments

We thank all participants enrolled in CHARLS.

Conflict of interest

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

Publisher’s note

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

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpubh.2023.
1099754 /full#supplementary-material

11. Lu S. Longitudinal associations between perception of future time and subjective
well-being among middle-aged and older people in China: the moderating roles
of individual health and socioeconomic status. Qual Life Res. (2022) 31:3009-
18. doi: 10.1007/s11136-022-03163-6

12. Swenor BK, Ramulu PY, Willis JR, Friedman D, Lin FR. The prevalence of
concurrent hearing and vision impairment in the United States. JAMA Intern Med.
(2013) 173:312-3. doi: 10.1001/jamainternmed.2013.1880

13. Bazargan M, Hamm-Baugh VP. The relationship between chronic illness and
depression in a community of urban black elderly persons. ] Gerontol B Psychol Sci Soc
Sci. (1995) 50:5119-27. doi: 10.1093/geronb/50B.2.5119

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

15. Karpa M]J, Gopinath B, Beath K, Rochtchina E, Cumming RG, Wang
J], et al. Associations between hearing impairment and mortality risk in older
persons: the blue mountains hearing study. Ann Epidemiol. (2010) 20:452-
9. doi: 10.1016/j.annepidem.2010.03.011

16. Contrera K], Betz J, Genther DJ, Lin FR. Association of hearing impairment
and mortality in the national health and nutrition examination survey. JAMA
Otolaryngol Head Neck Surg. (2015) 141:944-6. doi: 10.1001/jamaoto.2015.
1762

17. Karpa MJ, Mitchell P, Beath K, Rochtchina E, Cumming RG, Wang JJ, et al.
Direct and indirect effects of visual impairment on mortality risk in older persons. Arch
Ophthalmol. (2009) 127:1347-53. doi: 10.1001/archophthalmol.2009.240

18. Liu Y, Liu J, Zhou S, Xu X, Cheng Y, Yi Y, et al. Life satisfaction and its
influencing factors of middle-aged and elderly stroke patients in China: a national
cross-sectional survey. BMJ Open. (2022) 12:¢059663. doi: 10.1136/bmjopen-2021-
059663

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1099754
http://charls.pku.edu.cn/
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1099754/full#supplementary-material
https://doi.org/10.1016/S0140-6736(09)61460-4
https://doi.org/10.1046/j.1532-5415.2002.t01-1-50324.x
https://doi.org/10.1093/geronb/gbv048
https://doi.org/10.1080/17439760701756946
https://doi.org/10.1097/00005650-199409000-00004
https://doi.org/10.1519/JPT.0000000000000130
https://doi.org/10.1023/A:1006859511756
https://doi.org/10.1097/MD.0000000000027772
https://doi.org/10.1186/s12877-020-01733-2
https://doi.org/10.1007/s40615-020-00884-7
https://doi.org/10.1007/s11136-022-03163-6
https://doi.org/10.1001/jamainternmed.2013.1880
https://doi.org/10.1093/geronb/50B.2.S119
https://doi.org/10.1007/s11136-018-1799-2
https://doi.org/10.1016/j.annepidem.2010.03.011
https://doi.org/10.1001/jamaoto.2015.1762
https://doi.org/10.1001/archophthalmol.2009.240
https://doi.org/10.1136/bmjopen-2021-059663
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Zhou et al.

19. Chen Z, Zhu D, Hu X, Gao G. Subjective life expectancy and associated factors
among cancer survivors over 45 years old: evidence from the CHARLS. Qual Life Res.
(2021) 30:1571-82. doi: 10.1007/s11136-020-02751-8

20. Heine C, Browning CJ, Gong CH. Sensory loss in China: prevalence,
use of aids, and impacts on social participation. Front Public Health. (2019)
7:5. doi: 10.3389/fpubh.2019.00005

21. Zhao X, Zhou Y, Wei K, Bai X, Zhang ], Zhou M, et al. Associations
of sensory impairment and cognitive function in middle-aged and older Chinese
population: The China health and retirement longitudinal study. ] Glob Health. (2021)
11:08008. doi: 10.7189/jogh.11.08008

22. Zhou Y, Hu Y, Luo J, Li Y, Liu H, Sun X, et al. Association between sensory
loss and falls among middle-aged and older Chinese population: cross-sectional and
longitudinal analyses. Front Med. (2021) 8:810159. doi: 10.3389/fmed.2021.810159

23. Xie T, Liu D, Guo J, Zhang B. The longitudinal effect of sensory loss
on depression among Chinese older adults. J Affect Disord. (2021) 283:216-
22. doi: 10.1016/j.,jad.2021.01.081

24. Yamada Y, Denkinger MD, Onder G, Henrard JC, van der Roest HG,
Finne-Soveri H, et al. Dual sensory impairment and cognitive decline: the
results from the shelter study. J Gerontol A Biol Sci Med Sci. (2016) 71:117-
23. doi: 10.1093/gerona/glv036

25. Siegel M, Bradley EH, Kasl SV. Self-rated life expectancy as a predictor of
mortality: evidence from the HRS and AHEAD surveys. Gerontology. (2003) 49:265-
71. doi: 10.1159/000070409

26. Langan-Fox J, Anglim J, Wilson JR. Mental models, team mental models, and
performance: Process, development, and future directions. Hum Factors Ergon Manuf.
(2004) 14:331-52. doi: 10.1002/hfm.20004

27. Mirowsky J, Ross CE. Socioeconomic status and subjective life expectancy. Soc
Psychol Q. (2000) 63:133-51. doi: 10.2307/2695888

28. Mirowsky J. Subjective life expectancy in the US: correspondence
to actuarial estimates by age, sex and race. Soc Sci Med. (1999) 49:967-
79. doi: 10.1016/S0277-9536(99)00193-8

29. Fisher D, Li CM, Chiu MS, Themann CL, Petersen H, Jonasson F et al.
Impairments in hearing and vision impact on mortality in older people: the AGES-
Reykjavik study. Age Ageing. (2014) 43:69-76. doi: 10.1093/ageing/aft122

30. Thiagarajan M, Evans JR, Smeeth L, Wormald RP, Fletcher AE. Cause-
specific visual impairment and mortality: results from a population-based study
of older people in the United Kingdom. Arch Ophthalmol. (2005) 123:1397-
403. doi: 10.1001/archopht.123.10.1397

31. Jagger C, Matthews R, Matthews F, Robinson T, Robine JM, Brayne C, et al. The
burden of diseases on disability-free life expectancy in later life. ] Gerontol A Biol Sci
Med Sci. (2007) 62:408-14. doi: 10.1093/gerona/62.4.408

32. Kiely KM, Mitchell P, Gopinath B, Luszcz MA, Jagger C, Anstey KJ. Estimating
the years lived with and without age-related sensory impairment. ] Gerontol A Biol Sci
Med Sci. (2016) 71:637-42. doi: 10.1093/gerona/glv198

33. Hajek A, Konig HH. Dual sensory impairment and psychosocial factors.
Findings based on a nationally representative sample. Arch Gerontol Geriatr. (2020)
91:104234. doi: 10.1016/j.archger.2020.104234

34. Bourque P, Léger C, Pushkar D, Béland F. Self-reported sensory impairment and
life satisfaction in older French-speaking adults. Canad J Nurs Res. (2007) 39:155.

35. Liu Z, Wu D, Huang J, Qian D, Chen E Xu J, et al. Visual impairment, but
not hearing impairment, is independently associated with lower subjective well-being

among individuals over 95 years of age: a population-based study. Arch Gerontol
Geriatr. (2016) 62:30-5. doi: 10.1016/j.archger.2015.10.011

36. Bouscaren N, Yildiz H, Dartois L, Vercambre MN, Boutron-Ruault MC.
Decline in instrumental activities of daily living over 4-year: the association
with hearing, visual and dual sensory impairments among non-institutionalized

Frontiersin Public Health

10

10.3389/fpubh.2023.1099754

women. J Nutr Health Aging. (2019) 23:687-93. doi: 10.1007/s12603-019-

1231-9

37. Hajek A, Konig HH. Negative health comparisons decrease affective and
cognitive well-being in older adults. Evidence from a population-based longitudinal
study in Germany. Front Psychol. (2016) 7:999. doi: 10.3389/fpsyg.2016.00999

38. Davidson JGS, Guthrie DM. Older adults with a combination of vision and
hearing impairment experience higher rates of cognitive impairment, functional
dependence, and worse outcomes across a set of quality indicators. ] Aging Health.
(2019) 31:85-108. doi: 10.1177/0898264317723407

39. Stoller EP. Exchange patterns in the informal support networks of the elderly: the
impact of reciprocity on morale. ] Marriage Fam. (1985) 1:335-42. doi: 10.2307/352133

40. Grasser C, Craft B]. The blessing of giving: the importance of reciprocity to
self-health care. Geriatr Nurs. (2000) 21:138-43. doi: 10.1067/mgn.2000.108258

41. Vinokur AD, Vinokur-Kaplan D. In sickness and in health. ] Aging Health. (1990)
2:215-41. doi: 10.1177/089826439000200205

42. Warner LM, Ziegelmann JP, Schuz B, Wurm S, Tesch-Romer C, Schwarzer R.
Maintaining autonomy despite multimorbidity: self-efficacy and the two faces of social
support. Eur ] Ageing. (2011) 8:3-12. doi: 10.1007/s10433-011-0176-6

43. Fung MM, Yap M, Cheng KK. Correctable visual
among people with diabetes in Hong Kong. Clin Exp Optom.
93:453-7. doi: 10.1111/.1444-0938.2010.00539.x

impairment
(2010)

44. Ji E Chen AT, Wang QJ. Hearing loss in the aged: status and interventions in
China. Audiol Med. (2015) 13:51-7. doi: 10.3109/21695717.2015.1032719

45. Dalton DS, Cruickshanks KJ, Klein BE, Klein R, Wiley TL, Nondahl DM.
The impact of hearing loss on quality of life in older adults. Gerontologist. (2003)
43:661-8. doi: 10.1093/geront/43.5.661

46. Davies HS. Definition of  health. Br  Med ] (1946)
2:838. doi: 10.1136/bmj.2.4482.838-b

47. Jylha M. What is self-rated health and why does it predict
mortality? Towards a unified conceptual model. Soc Sci Med. (2009)

69:307-16. doi: 10.1016/j.socscimed.2009.05.013

48. Idler EL, Russell LB, Davis D. Survival, functional limitations, and self-
rated health in the NHANES I epidemiologic follow-up study, 1992. First national
health and nutrition examination survey. Am ] Epidemiol. (2000) 152:874-
83. doi: 10.1093/aje/152.9.874

49. Ostbye T, Krause KM, Norton MC, Tschanz J, Sanders L, Hayden K,
et al. Ten dimensions of health and their relationships with overall self-
reported health and survival in a predominately religiously active elderly
population: the cache county memory study. J Am Geriatr Soc. (2006)
54:199-209. doi: 10.1111/j.1532-5415.2005.00583.x

50. Crews JE, Campbell VA. Vision impairment and hearing loss among community-
dwelling older Americans: implications for health and functioning. Am J Public Health.
(2004) 94:823-9. doi: 10.2105/AJPH.94.5.823

51. Harada S, Nishiwaki Y, Michikawa T, Kikuchi Y, Iwasawa S, Nakano M, et al.
Gender difference in the relationships between vision and hearing impairments and
negative well-being. Prev Med. (2008) 47:433-7. doi: 10.1016/j.ypmed.2008.06.011

52. Arezzo MF, Giudici C. The effect of social capital on health among European
older adults: an instrumental variable approach. Soc Indic Res. (2017) 134:153-
66. doi: 10.1007/s11205-016-1411-5

53. Machon M, Vergara I, Dorronsoro M, Vrotsou K, Larranaga I. Self-perceived
health in functionally independent older people: associated factors. BMC Geriatr.
(2016) 16:66. doi: 10.1186/s12877-016-0239-9

54. Wang Q, Zhang S, Wang Y, Zhao D, Chen X, Zhou C. The effect of dual sensory
impairment and multimorbidity patterns on functional impairment: a longitudinal
cohort of middle-aged and older adults in China. Front Aging Neurosci. (2022)
14:807383. doi: 10.3389/fnagi.2022.807383

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1099754
https://doi.org/10.1007/s11136-020-02751-8
https://doi.org/10.3389/fpubh.2019.00005
https://doi.org/10.7189/jogh.11.08008
https://doi.org/10.3389/fmed.2021.810159
https://doi.org/10.1016/j.jad.2021.01.081
https://doi.org/10.1093/gerona/glv036
https://doi.org/10.1159/000070409
https://doi.org/10.1002/hfm.20004
https://doi.org/10.2307/2695888
https://doi.org/10.1016/S0277-9536(99)00193-8
https://doi.org/10.1093/ageing/aft122
https://doi.org/10.1001/archopht.123.10.1397
https://doi.org/10.1093/gerona/62.4.408
https://doi.org/10.1093/gerona/glv198
https://doi.org/10.1016/j.archger.2020.104234
https://doi.org/10.1016/j.archger.2015.10.011
https://doi.org/10.1007/s12603-019-1231-9
https://doi.org/10.3389/fpsyg.2016.00999
https://doi.org/10.1177/0898264317723407
https://doi.org/10.2307/352133
https://doi.org/10.1067/mgn.2000.108258
https://doi.org/10.1177/089826439000200205
https://doi.org/10.1007/s10433-011-0176-6
https://doi.org/10.1111/j.1444-0938.2010.00539.x
https://doi.org/10.3109/21695717.2015.1032719
https://doi.org/10.1093/geront/43.5.661
https://doi.org/10.1136/bmj.2.4482.838-b
https://doi.org/10.1016/j.socscimed.2009.05.013
https://doi.org/10.1093/aje/152.9.874
https://doi.org/10.1111/j.1532-5415.2005.00583.x
https://doi.org/10.2105/AJPH.94.5.823
https://doi.org/10.1016/j.ypmed.2008.06.011
https://doi.org/10.1007/s11205-016-1411-5
https://doi.org/10.1186/s12877-016-0239-9
https://doi.org/10.3389/fnagi.2022.807383
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Sensory impairments and subjective well-being status in middle-aged and older Chinese population: Cross-sectional and longitudinal analyses of a nationally representative survey
	1. Introduction
	2. Methods
	2.1. Participants and public involvement

	3. Measures
	3.1. Main outcome
	3.1.1. Life expectancy
	3.1.2. Life satisfaction
	3.1.3. Self-rated health
	3.1.4. Exposures

	3.2. Other variates
	3.2.1. Socio-demographic characteristics
	3.2.2. Medical condition
	3.2.3. Lifestyle-related factors

	3.4. Statistical analysis

	4. Results
	5. Discussion
	5.1. Life expectancy
	5.2. Life satisfaction
	5.3. Self-rated health
	5.4. Strengths and limitations

	6. Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


