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and cognitive function among Chinese older
adults with hearing impairment: the moderating
effect of social support and participation
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Abstract

Background Older adults with hearing impairments are vulnerable to cognitive impairment. Although previous
reports suggest a correlation between widowhood and cognitive impairment, further investigation is needed to elu-
cidate the effect of widowhood on cognitive function and the moderating effects of social support and participation
on widowhood-related cognitive impairment in this vulnerable demographic.

Methods The study’s data were sourced from the nationally representative Chinese Longitudinal Healthy Longev-
ity Survey (CLHLS) for the years 2011, 2014, and 2018. Multiple linear regression was used to analyze the association
between widowhood and cognitive function among older adults. Multivariate logistic regression examined the effect
of widowhood on the likelihood of experiencing various levels of cognitive impairment in older adults with hearing
impairments. A moderating effect model explored the roles of social support and participation in mitigating widow-
hood-related cognitive impairment.

Results The cognitive function of older adults with hearing impairment was found to be lower than that of those
without hearing impairment. Widowhood was significantly negatively correlated with Mini-Mental State Examination
(MMSE) scores in older adults, both with (Coef.=-0.898) and without (Coef.:=-0.680) hearing impairments. A stronger
association was observed between widowhood and declining cognitive function among older adults with hear-

ing impairment. Specifically, widowhood may be more likely to significantly increase the likelihood of moderate

and severe cognitive impairment (RRR=1.326, 1.538) among older adults with hearing impairments. Social support
and social participation significantly moderated the cognitive impairment associated with widowhood among hear-
ing-impaired older adults. These forms of support and engagement are buffers against the risk of widowhood-related
cognitive impairment among this demographic.

Conclusions Our findings indicate that widowhood is significantly associated with cognitive impairment in older
adults with hearing impairment. Social support and participation help mitigate this risk. Strategies should prioritize
early screening, specialized cognitive rehabilitation, comprehensive care, and enhancing social support and participa-
tion to maintain cognitive health in this vulnerable population following widowhood.
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Moderating effect

Background

Cognitive impairment is characterized by a decline, loss,
or difficulty in memory, attention, language, executive
function, calculation, and other cognitive capacities.
As the aging population continues to expand, cognitive
impairment among older adults has emerged as a signifi-
cant health concern in numerous countries and regions.
It is estimated that over 55 million older adults worldwide
have cognitive impairment [1]. Over 360,000 Chinese
older adults are diagnosed with cognitive impairment
every year, with a projected total of 48.68 million by 2060
[2]. Cognitive impairment diminishes the healthy lifes-
pan of older adults, escalates the economic burden of the
disease, and also strains community-based and societal
long-term care systems [3]. The Health China 2030 plan
issued in 2016 regarded controlling the prevalence of
cognitive impairment diseases as one of the core indica-
tors of health promotion behavior for older adults [4]. It
clearly stated that strategies should be established from
the three dimensions of individuals and families, govern-
ment, and society.

Hearing impairment, a significant contributor to cog-
nitive decline, has been consistently substantiated by
studies. People with hearing impairment are 1.9 times
more likely to develop cognitive impairment than those
without hearing impairment [5]. Even mild levels of hear-
ing impairment have been demonstrated to increase
the long-term risk of cognitive impairment in individu-
als with initially intact cognitive functions [6]. Hearing
impairment also leads to a substantial increase in the like-
lihood of dementia among older adults [6-8]. In a previ-
ous study, hearing loss was identified as potentially the
most modifiable risk factor for dementia, with the high-
est Population Attributable Fraction (22.2%) [8]. Simul-
taneously, studies have shown that cognitive impairment
often coincides with declining hearing function, which
can worsen the effects of hearing loss by affecting sound
perception and understanding [9]. Furthermore, cogni-
tive impairment can cause central auditory processing
disorders, even with intact peripheral hearing, creating
a "vicious cycle" between hearing and cognitive impair-
ments [10]. These findings underscore the need for
heightened attention to the cognitive well-being among
older adults with hearing impairments.

Socio-economic factors are significantly associated
with the health and cognitive function of older adults,
including age [11, 12], level of education [13], economic
status [14], and living environment [15, 16]. Marital

status is recognized as a crucial socio-economic fac-
tors that affects the health outcomes of older adults,
given its profound influence on multiple facets of their
lives [17]. Widowhood, as a distinct marital status,
has garnered significant scholarly interest due to its
health implications. Upon the loss of a spouse, older
adults face numerous challenges, including disrup-
tions in daily routines, changes in social networks, and
increased feelings of loneliness. These factors constitute
substantial determinants that affect the health status or
cognitive function of older adults [18, 19]. Data from
the Sixth Chinese National Population Census in 2010
showed that there were 47.7 million widowed older
adults in China, accounting for 26.9% of the total popu-
lation over the age of 60 years. As a result, the num-
ber of widowed older adults is expected to grow rapidly
in China, reaching 118.4 million by 2050 [20]. As a life
event stressor, widowhood is linked to poorer physi-
cal and mental health outcomes among older adults,
encompassing heightened susceptibility to disability,
mortality [21], compromised immune function [22],
weight loss [23], sleep disturbance [24], and depres-
sion [25]. Several studies indicated that widowhood is
correlated with cognitive impairment and heightened
dementia risk in older adults. Hikansson et al. [26] and
Feng et al. [27] both pointed out that widowhood can
increase the risk of cognitive impairment. A meta-anal-
ysis also showed that people who were widowed had
a higher risk of developing cognitive impairment than
married people [28]. Older adults with hearing impair-
ments were also a vulnerable cohort prone to cognitive
impairment. However, research investigating the effect
of widowhood on the cognitive function of this group is
notably lacking.

The effect of widowhood on cognitive impairment
among older adults may be moderated by individual
social support and participation. Social support is a
resource that can help individuals effectively relieve and
cope with stress, reflecting the social network of people,
including communication with others, receiving sup-
port from family and society [29]. Social support can be
divided into formal social support (FSS) and informal
social support (ISS). ESS refers to the social security
policies and medical welfare systems administered by
governmental authorities or services provided by the
community [30]; ISS refers to economic support, daily
care, and emotional support provided by family mem-
bers, friends, or neighbors [31]. Social participation
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comprises physical participation, intelligent involve-
ment, and other organized activities. Physical partici-
pation involves activities promoting physical health and
social interaction; intellectual involvement includes
activities that stimulate cognitive functions; other
organized activities refer to structured group events
or community gatherings that encourage social inter-
action and community bonding. In the context of tra-
ditional Chinese culture, older adults in China tend to
engage in intellectual activities such as playing mahjong
(a Chinese game played with small pieces of wood with
symbols on them) and card, as well as physical activi-
ties like Tai Chi Chuan (a kind of traditional Chinese
shadow boxing) and square dancing. Social support
and participation play pivotal roles as a stress-moder-
ating factor, as the social activities and support formed
within one’s social networks can enhance older adults’
resilience to stress. Research has indicated that social
support can moderate the relationship between widow-
hood and depressive symptoms [32]. Studies by Holm
et al. and Sullivan and Infurna both underscored that
the availability of social support could improve coping
mechanisms after widowhood, thereby mitigating the
negative health impact of widowhood [33, 34]. Prior
research has also elucidated that increased social par-
ticipation after widowhood strengthens the resilience
of widowed older adults [35]. By participating in social
activities to build a new social network, the widowed
older adults can fill the loneliness generated by widow-
hood and gain more psychological companionship and
social acceptance, thus reducing their own health risks
[36]. Previous studies have demonstrated that social
support can moderate the relationship between widow-
hood and cognitive function [37]. Additionally, social
participation is also associated with levels of cognitive
function at the time of spousal loss and can mitigate its
negative effects on cognitive function [38]. Therefore,
to examine the relationship between widowhood and
cognitive function among older adults, it is essential to
account for the moderating effect of social support and
participation.

The increasing concern regarding cognitive impair-
ment among older adults in the backdrop of China’s
aging population has garnered significant attention.
The cognitive susceptibility of older adults with hear-
ing impairment underscores the necessity for a height-
ened focus on the cognitive well-being of this group.
While several studies indicate a correlation between
widowhood and cognitive impairment, further investi-
gation is needed to elucidate the effect of widowhood
on cognitive function and the moderating effects of
social support and participation on widowhood-related
cognitive impairment among older adults with hearing
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impairments. Using data obtained from a nationally
representative survey on older adults’ health in China,
we initially conducted a descriptive statistical analysis
to meticulously examine sample characteristics and
discern differences in cognitive function among older
adults with and without hearing impairments across
different marital statuses. Subsequently, multiple lin-
ear regression analysis was employed to investigate
the association between widowhood and the cognitive
function of older adults, both with and without hear-
ing impairments. Afterwards, we utilized multivariate
logistic regression to further probe the effect of widow-
hood on the likelihood of experiencing different levels
of cognitive impairment among older adults with hear-
ing impairments. Finally, we examined the moderating
effect of social support and social participation on cog-
nitive impairment associated with widowhood among
this vulnerable demographic.

Methods

Data source

The data utilized in this study were obtained from
the Chinese Longitudinal Healthy Longevity Survey
(CLHLS) [39], covering the years 2011, 2014, and 2018.
This nationally representative survey is conducted by
the Chinese Center for Disease Control and Preven-
tion. In this survey, half of the total number of counties
and cities in the 22 provinces in China were randomly
selected as survey sites, covering 85% of the country’s
population. Unequal proportional random sampling
and multistage methods were used to investigate older
adults aged > 65 years. The original dataset for the sam-
ple comprises a total of 32,831 observations. Specifi-
cally, the sample sizes for 2011, 2014, and 2018 are 9,765,
7,192, and 15,874, respectively. As the central focus of
this study concerns the cognitive functional disparities
between widowhood and being married, a total of 23,981
individuals aged 65 years or older were included in the
study, after excluding those who were divorced, single, or
had missing data. The specific composition of the sam-
ple was as follows: 9,263 participants in 2011, 6,490 in
2014, and 8,228 in 2018. Within the selected total sam-
ple, a cumulative count of 10,292 older adults with hear-
ing impairments was identified and the numbers of older
adults with hearing impairment were 4,391, 2,717, and
3,184 in 2011, 2014, and 2018, respectively. The data in
the CLHLS covered detailed information including basic
demographics, health status, mental health, cognitive
function, chronic diseases, family structure, lifestyle,
economic status, social support, and social participation.
Statistical analysis was performed using STATA software
(v. 14.0; STATA Corp., College Station, TX, USA).
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Variable selection

Cognition function

Cognitive function was defined by the Mini-Mental State
Examination (MMSE), which is composed of 24 ques-
tions and a total score of 30 points, with higher scores
indicating better cognitive function. It includes questions
that evaluate general ability, reaction capability, atten-
tion, and calculating ability, recall and language ability,
and self-coordination ability. According to CLHLS and
the MMSE international standard [40], the level of cog-
nitive function among older adults can be classified into
four categories: 24—30 points indicate the absence of
cognitive impairment, 18—23 points indicate mild cogni-
tive impairment, 10-17 points suggest moderate cogni-
tive impairment, and 0-9 points indicate severe cognitive
impairment.

Widowhood

Given the primary emphasis of this study on examining
the relationship between widowhood and cognitive func-
tion among older adults, samples pertaining to divorced
and single older adults were excluded during the initial
data preprocessing phase, resulting in the inclusion of
only individuals with spouses and those who were wid-
owed. Therefore, in the present study, the variable of wid-
owhood was confined to a dichotomous classification: 0
for individuals having spouses and 1 for those who are
widowed.

Social support and social participation

Social support is classified into two aspects in terms of
the contents of the CLHLS questionnaire: informal sup-
port (the number of children, co-residence, children’s
financial supports, and kinship connection and formal
support (community service, social pension insurance,
and social medical insurance). The number of children
was assessed by inquiring, "How many children have
you given birth to?" and was categorized as no child,
one child, and more than one child. Co-residence status
was categorized as 0='with household, 1="alone, and
2='in institution, based on the response to the ques-
tion, "Who are you living with now?". The availability
of financial support from one’s children was evaluated
through the question, "Do you receive financial support
from your children?" and was dichotomized into 0="no’
and 1="yes. Kinship connection was quantified by the
selections related to kinship among the three options
to answer the question, "With whom do you typically
engage in frequent conversations or share thoughts in
your daily life." The participants were asked to select
from options including son, daughter, daughter-in-law,
son-in-law, grandchildren and their spouses, other rela-
tives, friends, neighbors, social workers, housekeepers,
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and nobody. Community service was evaluated by quan-
tifying the availability and inclusivity of these services in
the community, including personal daily care services,
home visits, psychological consulting, daily shopping,
social and recreational services, human rights consulting
services, health education, and others.

Social participation consists of physical participation,
intelligent involvement, and other organized activities.
Physical participation included activities such as Tai Chi
Chuan and square dancing, while intelligent involvement
comprised activities such as playing cards or mahjong.
Organized activities refer to planned and structured
events or gatherings that bring people together for a
common purpose, often within a community or society.
These organized activities include community events,
charity fundraisers, workshops, seminars, cultural cel-
ebrations, sports competitions, and other planned gath-
erings that aim to engage and involve participants in a
collaborative and purposeful manner. In this study, social
participation was categorized into two groups: 0="no’
and 1="'yes, based on the original questionnaire’s ques-
tion, 'Do you now perform the following activities regu-
larly? (Please choose one from frequency). Responses
indicating 'never’ were classified as 'no; while all other
responses were classified as ’yes! It is worth noting that,
owing to the lack of inquiries regarding social participa-
tion in the survey questionnaires for the years 2011 and
2014, this study exclusively utilizes the dataset in 2018 to
investigate the moderating effect of social participation.

Other control variables

Other control variables in this study primarily encom-
pass basic demographic variables, health status varia-
bles, and lifestyle variables. Basic demographic variables
include age, residence area, education, and income. Edu-
cation was classified into four distinct levels: no educa-
tion, primary school, middle school, and high school
and above. Income level was categorized based on
annual household earnings as<30,000, 30,001-50000,
50,001-100000, and > 100,000 Yuan. Health status vari-
ables refer to self-rated health status, chronic disease,
sleep quality, depression, and activities of Daily Living
(ADL). Self-rated health status and sleep quality were
both divided into three categories, namely, good, mod-
erate, and bad. Chronic disease was classified into the
following categories: no chronic disease, one chronic
disease, and multiple chronic diseases. Depression
was dichotomized into 0="no’ and 1=’yes. ADL was
assessed using the Katz scale, which includes evalua-
tion criteria such as bathing, dressing, indoor activities,
toileting, independent eating, and bowel and bladder
control [41]. According to the original questionnaire,
individuals were organized into three groups based on
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their level of self-care: those with complete self-care
(score of 1), those with partial self-care (score of 2), and
those with a total inability to perform self-care tasks
(score of 3). In line with the reports of previous studies
[42], individuals with a score of 1 on all six items in this
study were classified as the no disability group. Those
with scores greater than 1 on 1-4 evaluation items were
classified as the semi-disability group, while those with
scores greater than 1 on 5-6 evaluation items were clas-
sified as the disability group. Lifestyle variables included
smoking, drinking, and daily exercise.

ln< Pr ) = Bio+ > BiXki + BnXmi + BrYear, + i(n = 0,1,2,3)
1—pu k

Page 5 of 15

ln( 1 fnpn
In formula (2), i represents the i-th older adults with
hearing impairment; # is the classification of cognitive
function, that is, 0, 1, 2, and 3, and p, is the hypothesis
that the probability of category n cognitive impairment
under the action of Xj. In addition, we explored the mod-
erating effect of social support and social participation on
cognitive impairment associated with widowhood among
older adults with hearing impairment. The specific mod-
els are as follows:

) =P+ Y, FiXii + BiYear, +ein=0123)  (2)

(3)

Statistical analysis

Mann-Whitney U test was used to investigate differ-
ences in MMSE scores across marital statuses among
older adults. A chi-square test was employed to exam-
ine the differences in cognitive function between
widowed and spousal older adults with hearing impair-
ments. In order to investigate the association between
widowhood and cognitive function across diverse
demographic groups, we initially conducted multiple
linear regressions among older adults with and without
hearing impairments, respectively, as delineated in the
following formula:

Yi =Y BiXii+ BiYear: + e )

In formula (1), Y; represents the MMSE score of older
adults, and X denotes widowhood and other control
variables. Control variables include basic demographic
information, health status, and lifestyle. The basic demo-
graphic information included age, residence area, educa-
tion, and income, while health status comprised self-rated
health status, chronic disease, sleep quality, depression,
and ADL. Lifestyle encompasses smoking, drinking, and
daily exercise. Year; is time-varying variable.

Furthermore, we investigated the effect of widow-
hood on the probability of experiencing different levels
of cognitive impairment among older adults with hear-
ing impairments (mild cognitive impairment, moderate
cognitive impairment and severe cognitive impairment).
Specifically, the dependent variable was defined as "0" (no
cognitive impairment), "1" (mild cognitive impairment),
"2" (moderate cognitive impairment), and "3" (severe cog-
nitive impairment). As the dependent variable is a multi-
classification virtual variable, we employed multiple
logistic regression to conduct the analysis. The formula
was as follows:

In formula (3), X; represents widowhood, social sup-
port/participation, and other control variables. Social
support included ISS and FSS, where ISS comprised the
number of children, co-residence, children’s financial
support, and kinship connection, and FSS encompassed
community service, social pension insurance, and social
medical insurance. 8; denote the main effects of widow-
hood and social support/participation. X, is the inter-
section of widowhood and social support/participation.
Bm denotes the moderating effect of social support/
participation.

Results

Descriptive statistics

As shown in Supplementary Table 1the total number of
effective samples was 23,981; this included 13,689 older
adults without hearing impairment and 10,292 with hear-
ing impairment. 72.97% of the total sample consisted of
older adults aged 75 years and above. The proportions of
male and female participants were 44.74% and 55.26%,
respectively. Furthermore, approximately 50.10% of older
adults in this study resided in rural settings. Educational
attainment was notably low, with approximately 50% of
older adults having no formal education. Furthermore,
the majority (58.93%) of the participants had an annual
income below or equal to 30,000 Yuan. Approximately
49.59% of older adults assessed their health status as
being in good condition. Additionally, 27.53% and 35.94%
of older adults were afflicted with one or multiple chronic
conditions, respectively, while 23.76% had depression.
The proportions of semi-disabled and disabled older
adults were 8.04% and 7.01%, respectively. In addition,
16.52% of older adults engaged in smoking, 15.39%
reported alcohol consumption, and 31.40% maintained
daily exercise.
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Supplementary Table 2 presents the levels of social
support and participation among older adults in this
study. Regarding informal social support, most older
adults had two or more children (92.69%) and predomi-
nantly resided with their household members (80.51%).
Furthermore, 80.18% of the participants received finan-
cial support from their children, while the average level
of selected kinship connection is 1.50. Regarding formal
social support, the average number of available commu-
nity services was approximately 1.62, and approximately
86.32% of older adults had social medical insurance,
whereas only 14.00% had social pension insurance.
Regarding social participation, 3.03% and 4.84% of older
adults engaged in physical activities, such as Tai Chi
Chuan and square dancing, respectively. The proportion
of participants that engaged in intelligent activities was
slightly higher, with 17.17% of older adults engaging in
activities, such as playing cards or Mahjong. Addition-
ally, 14.63% of the sample participated in organized
activities. Furthermore, as shown in Supplementary
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Table 2 the proportion of social participation among
older adults with hearing impairments was dramatically
lower compared to those without hearing impairments.

Cognitive function across different marital statuses

among older adults

As shown in Table 1, a notable disparity emerges between
the mean MMSE scores for older adults with hearing
impairment and those without (2011: 19.227 vs. 25.933,
2014: 19.526 vs. 25.994, 2018: 19.679 vs. 26.549); the
cognitive function of older participants with hearing
impairment was worse than that of those without hear-
ing impairment. Furthermore, the mean MMSE scores
of widowed older adults, both with and without hearing
impairment, were significantly lower than those of their
counterparts who had spouses, indicating poorer cogni-
tive function among the widowed older population. We
further examined the distribution of hearing-impaired
older adults across various cognitive function statuses, as
shown in Table 2. The proportion of older adults without

Table 1 Mean MMSE scores of older adults across different marital statuses

Without hearing impairment Hearing impairment Pvalue
n Mean MMSE score n Mean MMSE score
2011 Widowed 2407 24322 3200 17.583 <0.001
Having spouses 2465 27.506 1191 23.644
Total 4872 25933 4391 19.227
2014 Widowed 1903 24.632 1882 17.774 <0.001
Having spouses 1870 27381 835 23475
Total 3773 25.994 2717 19.526
2018 Widowed 2184 24.773 2251 17.723 <0.001
Having spouses 2860 27.905 933 24.398
Total 5044 26.549 3184 19.679

Table 2 Distribution of different levels of cognitive function among older adults with hearing impairment across various marital

Total

563 (17.68%

741 (23.27%

statuses
Cognitive function P value
Without cognitive Mild cognitive Moderate cognitive Severe cognitive
impairment impairment impairment impairment
2011 Widowed 938 (29.31%) 562 (17.56%) 813 (25.41%) 887 (27.72%) <0.001
Having spouses 692 (58.10%) 229 (19.23%) 155 (13.01%) 115 (9.66%)
Total 1630 (37.12%) 791 (18.01%) 968 (22.05%) 1002 (22.82%)
2014 Widowed 585 (31.08%) 340 (18.07%) 61 (24.50%) 496 (26.35%) <0.001
Having spouses 500 (59.88%) 138 (16.53%) 113 (13.53%) 84 (10.06%)
Total 1085 (39.93%) 478 (17.59%) 574 (21.13%) 580 (21.35%)
2018 Widowed 648 (28.79%) 409 (18.17%) 612 (27.19%) 582 (25.86%) <0.001
Having spouses 589 (63.13%) 154 (16.51%) 129 (13.83%) 61 (6.54%)
( ) ( )

1237 (38.85%)

643 (20.19%)
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cognitive impairment was significantly higher among
hearing-impaired older adults with spouses compared
to those who were widowed across all surveyed years
(2011: 58.10% vs. 29.31%; 2014: 59.88% vs. 31.08%; and
2018: 63.13% vs. 28.79%). Additionally, the prevalence of
moderate cognitive impairment (2011: 25.41% vs. 13.01%;
2014: 24.50% vs. 13.53%; and 2018: 27.19% vs. 13.83%)
and severe cognitive impairment (2011: 27.72% vs. 9.66%;
2014: 26.35% vs. 10.06%; and 2018: 25.86% vs. 6.54%) was
significantly higher among hearing-impaired older adults
who were widowed compared to those who had spouses.
This indicated a poorer cognitive function condition
among widowed older adults with hearing impairment
compared to their counterparts with spouses.

Multivariate regression results

Leveraging formula (1), we initially conducted a multi-
ple linear regression to examine the association between
widowhood and the cognitive function of older adults,
both with and without hearing impairments, as shown in
Table 3. Widowhood exhibits a significant negative cor-
relation with MMSE scores among older adults, both
those without (Coef.=-0.680) and those with hearing
impairments (Coef.=-0.898). This indicated that wid-
owhood was significantly associated with a decline in
cognitive function in older adults. The absolute value
of the coefficient for widowhood was estimated to be
greater among older adults with hearing impairment
compared to those without, indicating a stronger associa-
tion between widowhood and declining cognitive func-
tion in this demographic. Other socioeconomic factors,
including age, gender, education level, income, self-rated
health, chronic diseases, depression, activities of daily liv-
ing (ADL), drinking, and exercise, were found to be sig-
nificantly associated with MMSE scores.

We further estimated the association between wid-
owhood and various levels of cognitive function among
older adults with hearing impairments using formula (2).
As shown in Table 4, a statistically significant correla-
tion was observed between widowhood and an increased
likelihood of experiencing mild, moderate, and severe
cognitive impairment (RRR=1.155, 1.326, and 1.538).
This underscores the fact that widowed older adults with
hearing impairments exhibit a significantly heightened
risk of cognitive impairment compared to their coun-
terparts who have spouses. Moreover, the Relative Risk
Ratio (RRR) of widowhood for severe cognitive impair-
ment was estimated to be the highest (RRR=1.538),
while for moderate cognitive impairment, it was the
second highest (RRR=1.326). This suggests that widow-
hood may be more inclined to significantly increase the
risk of severe and moderate cognitive impairment among
older adults with hearing impairments. Regarding other
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control variables, advancing age was found to substan-
tially heighten the likelihood of mild (RRR=1.665, 2.827,
and 3.650), moderate (RRR=2.727, 6.471, and 12.955),
and severe cognitive impairment (RRR=1.959, 6.289, and
14.229). Compared to men, women are significantly more
likely to suffer from mild, moderate, and severe cogni-
tive impairment (RRR=1.357, 1.794, and 1.550). Older
adults with hearing impairments residing in rural areas
are significantly more likely to experience mild, moder-
ate, and severe cognitive impairment (RRR=1.161, 1.287,
and 1.376) compared to their urban counterparts. Higher
education level was significantly associated with a lower
likelihood of mild (RRR=0.647, 0.366, and 0.507), mod-
erate (RRR=0.476, 0.330, and 0.447), and severe cogni-
tive impairment (RRR=0.461, 0.248, and 0.427). Older
adults with hearing impairments who self-rated their
health as moderate or poor were more likely to experi-
ence mild cognitive impairment (RRR=1.253 and 1.539)
and moderate cognitive impairment (RRR=1.252 and
2.105) than those who self-rated their health as good.
Semi-disability and disability significantly increased the
likelihood of mild (RRR=1.985 and 2.466), moderate
(RRR=3.390 and 7.425), and severe cognitive impair-
ment (RRR=6.419 and 36.441). Regarding lifestyle vari-
ables, smoking only significantly increased the likelihood
of moderate cognitive impairment (RRR=1.248), while
daily exercise significantly reduced the likelihood of
moderate cognitive impairment (RRR=0.608) and severe
cognitive impairment (RRR=0.389).

Moderating effect of social support and participation

on widowhood-related cognitive impairment

among hearing-impaired older adults

Utilizing formula (3), we estimated the moderating effect
of social support and participation on cognitive impair-
ment associated with widowhood among older adults with
hearing impairment, as illustrated in Table 5. The interac-
tion terms represent this moderation effect. Regarding
informal social support, compared to hearing-impaired
older adults without children, those with one child had
a significantly lower likelihood of mild (RRR=0.771)
and moderate cognitive impairment after widowhood
(RRR=0.933), while those with more than one child had
a significantly reduced risk of mild (RRR=0.618) and
severe cognitive impairment associated with widowhood
(RRR=0.911). Notably, having children more effectively
mitigates the risk of widowhood-related mild cognitive
impairment in older adults with hearing impairment. Liv-
ing alone after widowhood significantly increased the
likelihood of mild cognitive impairment (RRR=1.943)
and moderate cognitive impairment (RRR=1.301) com-
pared to living with family. Moreover, residing in a care
institution elevated the probability of moderate cognitive
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Older adults without hearing impairment

Older adults with hearing impairment

Coef. Cl Coef. cl

Widowhood(ref: no)

Yes -0.680*** [-0.852,-0.508] -0.898*** [-1.274,-0.521]
Age(ref:65-74)

75-84 -0.648*** [-0.835,-0.461] -1.482%%* [-2.104,-0.863]

85-94 -1.803*** [-2.027,-1.579] -3.949*** [-4.565, -3.333]

>95 -4.183%** [-4.474,-3.893] -6.528%** [-7.176,-5.880]
Gender(ref: male)

Female -0.613%*%% [-0.791,-0.435] -1.227%% [-1.579,-0.865]
Residence(ref: urban)

Rural -0.195* [-0.347,-0.043] -0.766*** [-1.060,-0.472]
Education(ref: no education)

Primary school 1.160%** [0.977,1.343] 1.894%** [1.515,2.274]

Middle school 1.540%%% [1.252,1.828] 2.690%** [1.971,3.4009]

High school and above 1.277%** [1.024,1.530] 1.874%** [1.319,2.429]
Income (Yuan) (ref: < 30,000)

30,001-50000 0.136 [-0.087,0.359] 0.655%* [0.216, 1.095]

50,001-100000 0.197* [0.019,0.376] 0.737%** [0.383, 1.095]

>100,000 0.382 [-0.107,0.871] 0.484 [-0.485, 1.453]
Self-rated health(ref: good)

Moderate -0.003 [-0.165, 0.160] 1.758*** [1.434,2.082]

Poor -0.357*%* [-0.596,-0.117] 0.367 [-0.070, 0.803]
Chronic disease(ref: no disease)

One disease 0.065 [-0.119,0.249] 0.838*** [0.479,1.198]

Multiple diseases 0.225* [0.048,0.402] 1.517%% [1.171,1.863]
Sleep quality(ref: good)

Moderate -0.103 [-0.274,0.068] -0.242 [-0.576,0.092]

Bad -0.729%** [-0.961, -0.496] -0.353 [-0.796, 0.090]
Depression(ref: no)

Yes 0.268* [0.058,0.478] 2.269%** [1.840, 2.697]
ADL(ref: no disability)

Semi-disability -5.020%%* [-5.374,-4.665] -4.945%%% [-5.395,-4.496]

Disability -11.832%%* [-12.242,-11.422] -9.710%** [-10.185,-9.236]
Smoke(ref: no)

Yes 0.052 [-0.157,0.260] 0.249 [-0.184, 0.682]
Drink(ref: no)

Yes 0.106 [-0.102,0.314] 0439* [0.004, 0.874]
Exercise(ref: no)

Yes 0.425%*% [0.264, 0.585] 1.948%** [1.599,2.297]
Year(ref: 2011)

2014 0.133 [-0.051,0.318] -0.035 [-0.385,0.316]

2018 -0.069 [-0.284,0.147] -0.914%** [-1.322,-0.506]
cons 27.726%** [27.421,28.031] 24.036*** [23.275, 24.798]

" implies p-value <0.001, ** indicates p-value <0.01, * implies p-value < 0.05

impairment (RRR=2.337) and severe cognitive impair-
ment (RRR=1.257) among older adults with hear-
ing impairment following widowhood. Therefore, both

living alone and residing in a care institution demonstrated
adverse moderating effects on widowhood-related cogni-
tive impairment. Regarding the interaction term of kinship
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Table 4 Multi-logistic regression of cognitive function among older adults with hearing impairment

Mild cognitive impairment Moderate cognitive impairment Severe cognitive impairment
RRR 95% Cl RRR 95% ClI RRR 95% ClI

Widowhood (ref: no)

Yes 1.155*% [1.001,1.331] 1.326%** [1.135,1.548] 1.538%** [1.268, 1.865]
Age (ref:6574)

75~84 1.665%** [1.296, 2.140] 2.727%%* [1.883,3.950] 1.959* [1.161,3.306]

85~94 2.827%** [2.205,3.624] 6.471%** [4.508, 9.288] 6.289%** [3.824,10.343]

>95 3.650%** [2.800, 4.758] 12.955%*% [8.956, 18.738] 14.229%%* [8.615,23.501]
Gender (ref: male)

Female 1.357%** [1.177,1.564] 1.794%** [1.550, 2.076] 1.550%** [1.311,1.833]
Residence (ref: urban)

Rural 1.161* [1.029,1.310] 1.287%** [1.139, 1.454] 1.376%** [1.197,1.582]
Education (ref: no education)

Primary school 0.647%** [0.559, 0.748] 0.479%** [0.409, 0.561] 0.461%** [0.382,0.556]

Middle school 0.366%** [0.267,0.500] 0.330%** [0.233,0.468] 0.248%** [0.158,0.388]

High school 0.507%** [0.405, 0.636] 0.447%%* [0.354, 0.564] 0427*** [0.323,0.566]
and above
Income (Yuan) (ref: < 30,000)

30,001-50000 0.995 [0.833,1.189] 0.829* [0.689, 0.998] 0.781* [0.633,0.964]

50,001-100000 0.962 [0.833,1.111] 0876 [0.757,1.014] 0.778** [0.656,0.921]

> 100,000 0.965 [0.662, 1.407] 0.735 [0.492,1.099] 0.766 [0.484,1.214]
Self-rated health (ref: good)

Moderate 1.253** [1.099, 1.429] 1.252%*% [1.095, 1.430] 0.395%** [0.337,0.464]

Poor 1.539%** [1.282,1.849] 2.105%** [1.754, 2.526] 0.788* [0.636,0.975]
Chronic disease (ref: no disease)

One disease 0973 [0.837,1.131] 0.843* [0.727,0.978] 0.753** [0.638,0.889]

Multiple diseases  0.920 [0.798, 1.060] 0.697%%* [0.604, 0.804] 0.503%** [0.426,0.594]
Sleep quality (ref: good)

Moderate 1.024 [0.893,1.175] 0.945 [0.822,1.085] 1.090 [0.931,1.277]

Bad 1.186 [0.992,1.418] 0.994 [0.825,1.198] 1.163 [0.936, 1.445]
Depression (ref: no)

Yes 1172 [0.987, 1.390] 0914 [0.767,1.090] 0.295%** [0.234,0.371]
ADL (ref: no disability)

Semi-disability 1.985%** [1.596, 2.468] 3.390%** [2.775,4.143] 6.419%** [5.204,7.916]

Disability 2466%** [1.718,3.538] 7425%%% [5.433,10.146] 36.441%%% [26.818,49.517]
Smoke (ref: no)

Yes 1.155 [0.977,1.366] 1.248% [1.044,1.492] 0.857 [0.685,1.074]
Drink (ref: no)

Yes 0.766** [0.642,0.913] 0.815* [0.678,0.978] 0.816 [0.658,1.011]
Exercise (ref: no)

Yes 0.888 [0.779,1.012] 0.608*** [0.526,0.703] 0.392%** [0.324,0473]
Year (ref: 2011)

2014 0914 [0.791,1.055] 0911 [0.787,1.055] 0.908 [0.771,1.068]

2018 0.962 [0.808, 1.146] 1.209* [1.017,1.438] 1.382** [1.143,1.672]

The reference group in dependent variable is the hearing-impaired older adults without cognitive impairment; *** implies p-value <0.001, ** indicates p-value <0.01, *
implies p-value <0.05

connection, a diminished likelihood of widowhood-related  cognitive impairment exhibiting the most notable reduc-
cognitive impairment was noted among hearing-impaired  tion (RRR=0.709). In terms of formal social support, com-
older adults (RRR=0.709, 0.902, and 0.832), with mild munity service and social medical insurance significantly
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Table 5 Moderating role of social support on widowhood-related cognitive impairment among older adults with hearing impairment

Mild cognitive impairment

Moderate cognitive impairment Severe cognitive impairment

RRR 95% ClI RRR 95% CI RRR 95% ClI
Informal social support

The number of children (ref: no child)

Main effect of widowhood 1.271* [0.905, 1.633] 1.618* [1.292,2.383] 1.804* [1.477,2.799]

Main effect of one child 0.675%** [0.491, 0.905] 0.833** [0.612,1.178] 0.404* [0.210,0.774]

Main effect of more than one child 0.537** [0.302, 0.844] 0.687* [0.514, 1.004] 0.331** [0.145, 0.580]
Interaction

Widowed*one-child 0.771* [0.508, 1.031] 0.933* [0.684, 1.307] 0.826 [0.498,1.174]

Widowed*more than one child 0.618** [0.944,1.292] 0.991 [0.704, 1.744] 0911* [0.715,1.442]
Co-residence (ref: with household)

Main effect of widowhood 1.176** [0.913,1.488] 1.204** [0.986,1.517] 1477** [1.185,1.790]

Main effect of living alone 0.907 [0.638, 1.538] 0.874* [0.511,1.371] 0.960* [0.599, 1.618]

Main effect of living in care institution 1.605 [0.983,2.376] 1.356* [0.902, 1.897] 2.508*** [1.637,5.167]
Interaction

Widowed*alone 1.943* [1.368, 2.896] 1.301* [0.977,1.832] 1.561 [0.890, 2.998]

Widowed* care institution 1.552 [0.845,2.437] 2.337% [1.608, 5.415] 1.257* [0.950, 1.638]
Children’s financial support (ref: no)

Main effect of widowhood 1177175 [0.823,1.409] 1.365* [1.023,1.668] 1.455%* [1.123,1.905]

Main effect of children’s financial support ~ 0.964* [0.654,1.422] 0.898 [0.544, 1.309] 0.774% [0.413,1.153]
Interaction 1.028 [0.746, 1.494] 1.217 [0.901, 1.633] 1319 [1.003,1.774]
Kinship connection

Main effect of widowhood 1.477%** [1.194,1.790] 1.629** [1.254, 2.146] 2.907*** [2.332,4.097]

Main effect of kinship connection 0.601** [0422,0.973] 0.833* [0.505, 1.192] 0.922%* [0.701, 1.268]
Interaction 0.709* [0.493,1.107] 0.902* [0.673, 1.436] 0.832%* [0.426,1.245]

Formal social support

Community service

Main effect of widowhood 1.2127%%* [0.897,1.568] 1.905%** [1.644,2.631] 3.288%% [2.301,3.633]

Main effect of community service 0.901 [0.725,1.342] 0.835** [0.516,1.453] 0.699* [0.313,1.121]
Interaction 1.077 [0.824,1.219] 0.932 [0.717,1.205] 0.752%* [0.420, 1.145]
Social pension insurance (ref: no)

Main effect of widowhood 1.313** [0.982,1.704] 1.505%** [1.142,1.937] 2.239%% [1.891,2.621]

Main effect of social pension insurance 0.853** [0.619, 1.140] 0.904** [0.639,1.217] 0.822* [0.614,0.997]
Interaction 0.912* [0.793,1.109] 0.859%* [0.608, 1.089] 0.829%* [0.577,0.989]
Social medical insurance (ref: no)

Main effect of widowhood 1.255** [1.007,1.453] 2.344%%x [1.879, 2.683] 3.258%* [2.744,4.107]

Main effect of social medical insurance 0.983 [0.806, 1.143] 0.901* [0.822,1.130] 0.874* [0.702,1.033]
Interaction 0.877 [0.692, 0.990] 0.939 [0.720,1.133] 0.759** [0.503,0.962]

The reference group in dependent variable is the hearing-impaired older adults without cognitive impairment; *** implies p-value <0.001, ** indicates p-value <0.01, *

implies p-value <0.05

reduced the likelihood of widowhood-related severe
cognitive impairment (RRR=0.752, 0.759), while social
pension insurance alleviated the risk of mild, moderate,
and severe cognitive impairment related to widowhood
(RRR=0.912, 0.859, and 0.829).

Table 6 reports the moderating effect of social par-
ticipation on widowhood-related cognitive impair-
ment among older adults with hearing impairments.
In terms of physical participation, Tai Chi Chuan
and square dancing significantly reduced the risk of

severe cognitive impairment related to widowhood
compared to those who did not engage in these activi-
ties (RRR=0.332 and 0.331). Regarding intelligent
involvement, playing cards or Mahjong significantly
diminished the likelihood of moderate and severe
cognitive impairment after widowhood (RRR=0.772,
0.355), indicating that these intellectually stimulat-
ing activities mitigate widowhood-related cogni-
tive impairment. Meanwhile, the moderating effect
on severe cognitive impairment is more pronounced
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Table 6 Moderating effects of social participation on widowhood-related cognitive impairment among older adults with hearing

impairment

Mild cognitive impairment

Moderate cognitive impairment Severe cognitive

impairment
RRR 95% Cl RRR 95% Cl RRR 95% ClI
Social participation

Tai Chi Chuan (ref: no)

Main effect of widowhood 1.196%** [0.994, 1.097] 1.838*** [1.687,2.003] 3.159%** [2.783,3.585]

Main effect of Tai Chi Chuan 0.874 [0.731,1.044] 0.690 [0.474,1.003] 0.845 [0.500, 1.429]
Interaction 0.937 [0.718,1.221] 0.857 [0.500, 1.470] 0.332** [0.148,0.742]
Square dancing (ref: no)

Main effect of widowhood 1.200%** [1.149,1.254] 1.829%** [1.679,1.994] 3.195%%* [2.813,3.628]

Main effect of square dancing 1.039 [0.893, 1.207] 0.688* [0.486,0.975] 1.009 [0.629, 1.620]
Interaction 0.937 [0.757,1.161] 1.165 [0.735,1.847] 0.331** [0.165, 0.664]
Play cards/Mahjongg (ref: no)

Main effect of widowhood 1.192%** [1.137,1.249] 1.847%** [1.161,2.018] 3.353%* [2.930, 3.836]

Main effect of play cards/Mah-jongg 0.872%* [0.805, 0.946] 0.720%** [0610,0.851] 0.798 [0629,1.014]
Interaction 0.967 [0.854,1.073] 0.772* [0.613,0.973] 0.355%** [0.252,0.499]
Organized activities (ref: no)

Main effect of widowhood 1.170%** [1.117,1.226] 1.814*** [1.657,1.986] 3.2771%x* [2.809,3.672]

Main effect of organized activities 0.864** [0.794,0.939] 0.7271%** [0.606, 0.867] 0.769* [0.598, 0.987]
Interaction 1.108 [0.981,1.252] 0.792 [0.613,1.023] 0.400** [0.274,0.586]

The reference group in dependent variable is the hearing-impaired older adults without cognitive impairment; *** implies p-value <0.001, ** indicates p-value <0.01, *

implies p-value <0.05

(RRR=0.355). Additionally, participation in organized
activities was found to significantly decrease the likeli-
hood of severe cognitive impairment following widow-
hood (RRR =0.400), exhibiting a favorable moderating
effect on severe cognitive impairment related to wid-
owhood among older adults with hearing impairment.

Discussion

As a significant life stressor, widowhood may have a pro-
found effect on the cognitive function of older adults with
hearing impairments. However, there remains a dearth
of research concerning the association between widow-
hood and cognitive impairment within this demographic.
Furthermore, it is imperative to elucidate how social sup-
port and participation can mitigate the cognitive decline
associated with widowhood. In this study, we employed
nationally representative survey data to explore the effect
of widowhood on the cognitive function of older adults
with hearing impairment. Additionally, we investigated
the moderating effects of social support and participation
on widowhood-related cognitive impairment.

Our findings indicate that the cognitive function of
older adults with hearing impairment was worse than that
of older adults without hearing impairment. This aligns
with existing literature suggesting that hearing-impaired
older adults represent a vulnerable cohort susceptible to

cognitive impairment [8]. This may be attributed to fac-
tors, such as cognitive load and auditory deprivation
among hearing-impairedindividuals [43, 44]. In addition,
the cognitive function of widowed older adults, both with
and without hearing impairment, is significantly lower
than that of their counterparts who have spouses. Par-
ticularly notable is the higher prevalence of moderate and
severe cognitive impairment among widowed older adults
with hearing impairments. Therefore, it is imperative to
prioritize monitoring the cognitive function of widowed
older adults, particularly those with hearing impairment,
and providing support to assist this vulnerable population
in maintaining cognitive health.

The findings of our multiple linear regression analysis
indicated that widowhood was negatively associated with
the cognitive function of older adults, which is consist-
ent with the results of prior studies [26, 28]. Furthermore,
we found a stronger association between widowhood
and declining cognitive function among older adults
with hearing impairments. Widowhood increases social
isolation, and hearing impairment intensifies this effect
due to communication challenges. Severe social isola-
tion may lead to substantial cognitive decline due to a
lack of stimulation and increased loneliness [45]. Addi-
tionally, the older adults with hearing impairment dem-
onstrates higher cognitive load and mental fatigue [46].
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When encountering the stress and emotional toll of wid-
owhood, this increased cognitive load may lead to faster
cognitive decline. It is worth noting that, according to the
findings from the multivariate logistic regression, wid-
owhood may be more likely to significantly increase the
likelihood of severe and moderate cognitive impairment
among older adults with hearing impairments. Given
that older adults with hearing impairments constitute a
population particularly vulnerable to cognitive impair-
ment, the stress from widowhood may dramatically exac-
erbate their condition, increasing the risk of experiencing
relative severe cognitive impairments. Therefore, imple-
menting strategies, such as early screening and assess-
ment, specialized cognitive rehabilitation programs, and
comprehensive care (including counseling, mental health
services, health education, etc.) is crucial to effectively
addressing this heightened risk among this vulnerable
population following widowhood.

With regard to other control variables, our findings
showed that advancing age, being female, or residence
in rural settings were significantly associated with an
increased likelihood of mild, moderate, and severe cog-
nitive impairment among hearing-impaired older adults,
which is consistent with the findings of previous studies
[12, 13, 47]. Aging leads to neurological changes such
as reduced brain volume and altered neurotransmitter
systems, contributing to cognitive decline. Meanwhile,
the limited availability of resources in rural China may
impede access to adequate healthcare, exacerbating the
challenges of this demographic. Furthermore, higher
educational levels were correlated with a lower likeli-
hood of cognitive impairment across varying severity
levels, which is consistent with the findings of a previous
study [13]. Higher educational attainment is often asso-
ciated with better socioeconomic status, which improves
access to healthcare, nutrition, and other factors that
affect cognitive health [48], resulting in better cognitive
status. Regarding health status and health behavior fac-
tors, poor self-rated health, semi-disability, or disability
among older adults with hearing impairments are sig-
nificantly associated with an increased risk of cognitive
impairment. However, similar to existing research [49],
daily exercise demonstrated a statistically significant
reduction in the likelihood of moderate and severe cog-
nitive impairments. Therefore, it is advisable to conduct
regular health assessments, promote daily exercise pro-
grams tailored to older adults with hearing impairments,
and create supportive environments to reduce the risk of
cognitive impairments in this vulnerable population.

Our findings revealed the moderating effects of social
support on widowhood-related cognitive impairments
among hearing-impaired older adults in China. Specifi-
cally, informal social support from family and relatives
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can significantly reduce the risk of widowhood-related
cognitive impairment. In our study, having one or more
children and having a high level of kinship connections
reduced the likelihood of widowhood-related cognitive
impairment in older adults with hearing impairment,
particularly the risk of mild cognitive impairment. Con-
versely, living alone or in a care institution exacerbates
this risk. Therefore, emotional and practical assistance
from family and relatives are crucial for the cognitive
health of widowed older adults [50]. In Chinese tradi-
tional culture, family and relatives form the most impor-
tant social network for older adults [51]. Older adults
with hearing impairment, as a vulnerable group for cog-
nitive decline, require enhanced informal social support
from their networks to help mitigate cognitive impair-
ment related to widowhood, particularly mild cognitive
impairment. Strategies should prioritize encouraging
regular interaction and support from children and rela-
tives, promoting family involvement, fostering kinship
connections, and ensuring accessible housing options to
minimize isolation for widowed older adults with hearing
impairment, thereby addressing their emotional and prac-
tical needs. In terms of formal social support, community
services significantly reduce the risk of severe cogni-
tive impairment related to widowhood among hearing-
impaired older adults, which contrasts with the findings
of previous related research [52]. The possible explanation
is that community services offer social interaction, cogni-
tive stimulation, and emotional assistance [53], mitigating
the negative effects of widowhood on cognitive health.
Furthermore, social pension insurance and social medi-
cal insurance have been found to alleviate the likelihood
of widowhood-related cognitive impairment among hear-
ing-impaired older adults. This could be attributed to the
fact that these insurance schemes may enhance self-cop-
ing abilities and resilience in dealing with the challenges
of stressful events [30]. Consequently, they have a mitigat-
ing effect on widowhood-related cognitive decline.

Social participation has also been shown to moder-
ate cognitive impairments related to widowhood among
older adults with hearing impairments. Physical activities
such as Tai Chi Chuan, square dancing, and organized
activities significantly reduce the risk of severe cogni-
tive impairment associated with widowhood. Likewise,
intellectually stimulating activities, such as playing cards
or Mahjong, also mitigate widowhood-related cogni-
tive decline, with a particularly stronger effect on severe
impairment. Previous studies have indicated that physi-
cal activity can improve blood flow to the brain, enhance
neuroplasticity, and reduce the risk of cognitive impair-
ment [54]; intellectually stimulating activities can also
challenge the brain and help preserve cognitive func-
tion, particularly in tasks related to memory, attention,
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and problem-solving [55]; organized activities foster
belonging and resilience to stressors, such as widow-
hood, through collaboration and interaction, potentially
mitigating the risk of cognitive impairment [56]. In light
of this, engaging in social participation may offer cogni-
tive and emotional benefits to older adults with hearing
impairments, especially when they experience widow-
hood. Therefore, promoting and facilitating such engage-
ment could be an effective strategy to reduce the risk of
severe cognitive impairment associated with widowhood.

Our study has several limitations that warrant acknowl-
edgment. First, although we employed regression analysis
on pooled cross-sectional data from 2011, 2014, and 2018
to examine the relationship between widowhood and cog-
nitive impairment, causal inferences cannot be strictly
drawn from these analyses. Second, while there were differ-
ences in widowhood status over the long and short term,
this study could not determine the impact of the duration of
widowhood on cognitive impairment among older adults.
Thirdly, the data on hearing impairment, being sourced
from self-reports, may introduce certain biases. Future
research should consider employing more objective evalu-
ation methods to improve the reliability of the data and the
validity of the finding. Finally, cognitive function among
older adults is likely to have been influenced by additional
factors that were not included in the data obtained from
CLHLS, which is another limitation of this study.

Conclusion

Our findings indicated that widowhood is negatively asso-
ciated with cognitive function in older adults. A stronger
association was observed between widowhood and
declining cognitive function in older adults with hearing
impairments. Specifically, widowhood may be more likely
to significantly increase the likelihood of severe and mod-
erate cognitive impairment among older adults with hear-
ing impairments. Therefore, early screening, specialized
cognitive rehabilitation, and comprehensive care are cru-
cial to address the heightened risk in this vulnerable pop-
ulation following widowhood. Both social support and
participation played a significant role in mitigating the
risk of cognitive impairment associated with widowhood
among older adults with hearing impairments. Thus,
strategies should prioritize improving social support and
promoting active participation in social activities to miti-
gate this risk in this vulnerable population following wid-
owhood. Additionally, factors such as age, gender, type of
residence, and education level were found to be signifi-
cantly associated with cognitive function. Therefore, prac-
titioners should consider these factors when developing
interventions to maintain and promote cognitive function
in older adults with hearing impairments.
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