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1. Background

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

population will be aged 65 or older

ØChina's Situation: Rapid population aging will continue over the 

next 30 years

ØBurden of Hearing Loss in Older Adults: High prevalence leads to 

impaired communication, increased psychological risks, cognitive 

decline, and significant economic costs
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1. Background

ØHearing is one of the six domains of intrinsic capacity in older 

adults, as defined by WHO

ØUtilizing primary healthcare centers for hearing loss management 

in older adults is a cost-effective approach 

ØDeveloping a risk prediction method in these centers can enhance 

early identification, facilitate referrals, enable audiometric 

screening, and optimize resource allocation
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1. Background

ØHowever，no predictive model has been developed for hearing loss 

in older adults

Ø  A nomogram integrates multiple factors to calculate individual 

risk scores and has shown excellent predictive accuracy and 

clinical utility across various fields
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2. Objectives
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3. Methods
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3.1 Participants

ØData 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 

ØParticipants 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
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3.2 Model Development

① A total of 23 variables were 

initially included

② Univariate analysis identified 

those significantly associated 

with hearing loss

③ Forward stepwise regression 

d e t e r m i n e d  t h e  f i n a l 

predictors

Fig.1  Flowchart of Model Development and Validation



3. Methods
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3.3 Model Validation

Ø Discrimination

• Area under the receiver 

operating characteristic  

curve (AUC)

Ø Calibration

• Calibration curve

Ø Clinical Utility

• Decision curve analysis 

(DCA) Fig.1  Flowchart of Model Development and Validation



4. Results
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ØA  t o t a l  o f  1 , 2 3 6  ( 6 . 2 % ) 

patients developed hearing 

loss

Ø15 variables with statistically 

significant differences 

4.1  Univariate analysis 



4. Results
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4. Results

12

ØThe 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

4.2  Multivariate analysis 



4. Results

13Fig 2. Nomogram to predict the probability of hearing loss with community older adults



4. Results
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ØAUC in training set: 

   0.828, 95%CI : 0.812~840

ØAUC in validation set: 

   0.803, 95% CI:0.788~0.834

Fig.3  ROC curves of the nomogram in the training and test sets. 

4.3  Internal Validation 



4. Results
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ØThe calibration curves, which 

c o m p a r e d  t h e  p r e d i c t e d 

hearing loss probability and 

observed event rate, revealed 

the accurate performance of 

the nomogram model.

ØBrier score: 0.195

Fig.4  Calibration plot

4.3  Internal Validation 



4. Results
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ØDCA demonstrated that the 

n o m o g r a m  w a s  c l i n i c a l l y 

beneficial

ØNet  benef i t  was  observed 

within a risk threshold range of 

5% to 60%

Fig.5 Decision curve analysis

4.3  Internal Validation 



5. Discussion
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ØThis 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

ØThe nomogram model incorporates demographic, lifestyle, and 

chronic disease factors, aligning broadly with previous studies

ØThe model is simple and easy to use, with easily accessible 

predictors and high performance



5. Discussion
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ØLimitations

• Lack of external validation

• Cross-sectional study cannot 

establish causality

• Hearing loss assessment via 

whisper test  may lead to 

measurement bias.



6. Conclusions
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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 

hear ing  loss  r isk ,  but  further  external 

validation is needed.
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