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1. Background

Rapid Aging in China: The Need to Address Hearing Health

» clobal Trend: WHO estimates that by 2050, 16% of the global

population will be aged 65 or older

» China's Situation: Rapid population aging will continue over the

next 30 years

» Burden of Hearing Loss in Older Adults: High prevalence leads to

impaired communication, increased psychological risks, cognitive

decline, and significant economic costs



1. Background

Enhancing Hearing Loss Prediction in Older Adults Through Primary Healthcare Centers

» Hearing is one of the six domains of intrinsic capacity in older

adults, as defined by WHO

» Utilizing primary healthcare centers for hearing loss management

in older adults is a cost-effective approach

» Developing a risk prediction method in these centers can enhance

early identification, facilitate referrals, enable audiometric

screening, and optimize resource allocation



1. Background

A Hearing Loss Prediction Nomogram Model Urgently Needs to Be Developed

» However, no predictive model has been developed for hearing loss
in older adults

» A nomogram integrates multiple factors to calculate individual
risk scores and has shown excellent predictive accuracy and

clinical utility across various fields



2. Objectives

This study aims to develop and validate
a nomogram-based prediction model

for hearing loss among community-

dwelling older adults in China



3. Methods

3.1 Participants

» Data come from electronic medical record (EMR) from older adults
who participated in the annual physical examination between
March 01, 2022 and March 01, 2023 at Community Primary
Healthcare Centers (CPHCs) in Dongcheng District, Beijing

» Participants aged =65 years with complete hearing assessments
and relevant factors data. Those with cognitive impairment,

neurological disorders, congenital conditions, or severe ear

diseases were excluded.



3. Methods

3.2 Model Development

@ A total of 23 variables were
initially included

(2) Univariate analysis identified
those significantly associated
with hearing loss

(3) Forward stepwise regression
determined the final

predictors
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3. Methods
3.3 Model Validation
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* Area under the receiver
operating characteristic
curve (AUC)
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» Clinical Utility
e Decision curve analysis

(DCA)

Patients provisionally available for
inclusion in the study analysis
(N=20,044)

0% 30/—¢ ...........

Internal validatio

Training set

(N=14,030) n set (N=6,014)
o : [ Discrimination
Univariate . .
analvsis : | Calibration
: : | Clinical Utility
M“.ltl.v ariate Nomogram model
logistic —
' . development
regression
Development : Validation \:
nomogram E nomogram E

Fig.1 Flowchart of Model Development and Validatimé



4. Results

Table 1 Univariate analysis
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4. Results
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4. Results

4.2 Multivariate analysis

» The final logistic regression model consisted of nine factors: age,

exercise frequency, physical function, Ability of Daily Living,
dietary habits, smoking, hypertension, cognitive function, and

body mass index



4. Results
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4. Results

4.3 Internal Validation
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Fig.3 ROC curves of the nomogram in the training and test sets.
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4. Results

4.3 Internal Validation
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4. Results

4.3 Internal Validation
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5. Discussion

» This study is the first to develop a risk prediction model for
hearing loss in community-dwelling older adults in China,

providing a reference for precise screening and early intervention

» The nomogram model incorporates demographic, lifestyle, and

chronic disease factors, aligning broadly with previous studies

» The model is simple and easy to use, with easily accessible

predictors and high performance



5. Discussion

> Limitations

Lack of external validation
Cross-sectional study cannot
establish causality

Hearing loss assessment via
whisper test may lead to

measurement bias.
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6. Conclusions

The most important risk factors for hearing

loss in elderly were age, and exercise frequency.

The nomogram developed in this study could be
a promising and convenient tool to predict
hearing loss risk, but further external

validation is needed.
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