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What is Frailty?

A clinical state of increased vulnerability 

due to age-associated decline of an 

individual’s body resulting in increased 

morbidity and mortality when exposed to 

everyday or acute stressor.
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Why focus on frailty?

According to WHO the population aged 60 years and over will 

increase from 1 billion in 2020 to 2.1 billion in 2050 (1) 

The number of people aged 80 years 

old and older will reach 

426 million in 2050
(2)

1. World population ageing, 2019 : highlights. 2019; Available from: http://digitallibrary.un.org/record/3846855

2. Ageing and health [Internet]. [cited 2022 Aug 2]. Available from: https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
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Why focus on frailty?

3. O’Caoimh R, Sezgin D, O’Donovan MR, Molloy DW, Clegg A, Rockwood K, et al. Prevalence of frailty in 62 countries across the world: a systematic review and meta-analysis of population-level studies. Age Ageing. 2021 Jan 8;50(1):96–104. 

4. Srinonprasert V, Chalermsri C, Aekplakorn W. Frailty index to predict all-cause mortality in Thai community-dwelling older population: A result from a National Health Examination Survey cohort. Arch Gerontol Geriatr. 2018 Jul;77:124–8. 

(3) (4)
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Why focus on frailty?

• Decreased quality of life 

• Decreased strength 

• Increased risk of fall 

• Increased re-admission 

hospitalization 

• Increased all-cause mortality 

• Slow gait speed 

• Depressive symptoms

5. Nguyen, Nguyen, Nguyen, Nguyen, Nguyen, Pham, et al. Frailty Prevalence and Association with Health-Related Quality of Life Impairment among Rural Community-Dwelling Older Adults in Vietnam. Int J Environ Res Public Health. 2019 Oct 12;16(20):3869. 

6. Setiati S, Laksmi PW, Aryana IGPS, Sunarti S, Widajanti N, Dwipa L, et al. Frailty state among Indonesian elderly: prevalence, associated factors, and frailty state transition. BMC Geriatr. 2019 Dec;19(1):182. 

7. Srinonprasert V, Chalermsri C, Aekplakorn W. Frailty index to predict all-cause mortality in Thai community-dwelling older population: A result from a National Health Examination Survey cohort. Arch Gerontol Geriatr. 2018 Jul;77:124–8. 

8. Cheng MH, Chang SF. Frailty as a Risk Factor for Falls Among Community Dwelling People: Evidence From a Meta-Analysis: Falls With Frailty. J Nurs Scholarsh. 2017 Sep;49(5):529–36. 

(5,6,7,8)
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FRAILTY

9. Travers J, Romero-Ortuno R, Bailey J, Cooney MT. Delaying and reversing frailty: a systematic review of primary care interventions. Br J Gen Pract. 2019 Jan;69(678):e61–9. 

10. Bray NW, Smart RR, Jakobi JM, Jones GR. Exercise prescription to reverse frailty. Appl Physiol Nutr Metab. 2016 Oct;41(10):1112–6. 

11. Marcucci M, Damanti S, Germini F, Apostolo J, Bobrowicz-Campos E, Gwyther H, et al. Interventions to prevent, delay or reverse frailty in older people: a journey towards clinical guidelines. BMC Med. 2019 Dec;17(1):193. 
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Research Question

Can machine learning models screen frailty in 

community-dwelling older adults in Northern 

Thailand?
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Research Objectives

• To develop and internally validate performance of 

frailty prediction using machine learning models in 

community-dwelling older adults in Lampang, 

Thailand

• To externally validate machine learning models in 

community-dwelling older adults in Chiang Mai, 

Thailand
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Methods
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Methods: Source of Data

Development & Internal Validation Datasets
Lampang, Thailand: 2,228 Samples

External Validation Datasets
Chiang Mai, Thailand: 464 Samples

• Old adults aged 60 years and above. 

• Cross-sectional Survey

• Those with dementia (as determined by the 

Thai Mental State Examination), blindness, 

deafness, bedridden status, disabilities, or 

severe acute diseases will be excluded.
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Predictors: Characteristics and Demographics

• Socio-demographic (age, living status, gender, and 

education level)

• Self-reported medical diagnoses (such as hypertension, 

diabetes mellitus, and heart disease)

• Level of physical activity per week

• Level of Exhaustion
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Predictors: Anthropometric Variables

• Body mass index

• Height

• Bodyweight

• Circumference of waist and calves

• Handgrip strength

• Walking time
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Data Exploration
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Features Selection
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Model Development & Internal Validation

• Resolved unbalanced classification for the dataset's minority 

class by employing the Synthetic Minority Oversampling 

Technique (SMOTE) to enhance model decision boundaries 

via imblearn.over_sampling.SMOTE package 
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Model Development & Internal Validation

• K-Nearest Neighbors (KNN) algorithm, Random Forest ML 

algorithms (RF), Multi-layer Perceptron Artificial Neural 

Network (MLP), Gradient Boosting Classifier (GBC), Linear 

Support Vector Classifier (SVM) and Logistic Regression (LR) 

models via the Scikit-Learn library 1.1.2. 

• The hyperparameters will be determined by using a grid 

search via the GridSearch CV package with 10-fold cross-

validation
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External Validation

• Discriminative performance 

matrices and a 95%CI of AUC 

from the 1000-bootstrapping 

samples. 
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Model Calibration

• To ensure that the estimated class 

probabilities are consistent with what 

would naturally occur. 
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Model Calibration Results
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Model Calibration Results
Internal Validated Models External Validated Models
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Research Question

Can machine learning models screen frailty in 

community-dwelling older adults in Northern 

Thailand?
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Models Implication
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Try the app!
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