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ABSTRACT

Objectives: The purpose of this study was to develop a model for comprehensively
evaluating the risk of sarcopenia in Korean adults and to generate the sarcopenia risk
scorecard model based on the results.

Methods: The participants of the study were 7,118 adults without sarcopenia in the first
basic survey, and a longitudinal analysis was conducted using data from the 1st to 8th survey
(2006-2020) of the Korean Longitudinal Study of Aging (KLoSA). The data were analyzed using
Rao-Scott chi-square test and weighted Cox proportional hazards regression of complex
sampling design. The sarcopenia risk scorecard model was developed by Cox proportional
hazards regression using points to double the odds (PDO) method.

Results: The findings show that the risk factors for sarcopenia in Korean adults were gender, age,
marital status, socioeconomic status, body mass index (BMI), regular exercise, diabetes and arthritis
diagnosis. In the scorecard results, the case of exposure to the highest risk level was 100 points. The
highest score range were given in the order of age over 65, low BMI, and low socioeconomic status.

Conclusions: The significance of this study is that the causal relationship between various
factors and the occurrence of sarcopenia in Korean adults was identified. Also, the model
developed in this study is expected to be useful in detecting participants with risk of
sarcopenia in the community early and preventing and managing sarcopenia through
appropriate health education.

Key words: Health education, Points to double the odds, Risk scorecard, Sarcopenia,
Weighted Cox proportional hazards regression
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— Exclude

- No data of handgrip strength(n=818)
= Sarcopenia in 2006 year (n=1,733)
- Missing data(n=585)
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Study participants
n=7118
(Weighted n=11,731,299)

Handgrip strength

h 4

Dependent variable

Yes : Sarcopenia No : Sarcopenia

Weighted % : 37.9 Weighted % : 62.1

Independent variable

Sociodemographic factor, Health behavior, Disease diagnosis
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Methods of analysis for
complex sample design

— Descriptive analyvsis : Frequencies, Rao — Scott y? test,
Kaplan—Meier survival curve
— Statistical model : Weighted Cox proportional hazard model

Method of Score

— Sarcopenia risk scorecard
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(Table 1) General characteristics and incidence of sarcopenia

Incidence of sarcopenia

Characteristics Categories V\éei_ghted % n (Weighted %) Rao
n=7,118) Yes No -Scott p
(n=3,056)  (n=4,062) x?

Socio-demographic factors

Age > 65 years 19.1 1,29064.2)  739(35.8)  733.69  <.001
55~64 years 28.0 1,016(45.3)  1,171(54.7)
45~54 years 52.9 750(24.5) 2,152(75.5)

Gender Male 50.1 1,475(38.6)  1,829(61.4) 1.44 281
Female 49.9 1,581(37.2)  2,233(62.8)

Residential area  Rural 20.4 843(49.9) 715(50.1) 110.89  <.001
City 79.6 221334.9)  3.347(65.1)

Marital status Single 13.5 553(46.2) 580(53.8) 32.30 <001
Married 86.5 2,503(36.6)  3,482(63.4)

Socioeconomic  Low 31.9 1,446(51.0)  1,236(49.0)  339.09 <001

status Middle 35.7 1,08238.3)  1,470(61.7)
High 32.4 528(24.6) 1,356(75.4)

Health behavior factors

Current smoking Yes 23.9 631(36.5) 858(63.5) 1.94 .230
No 76.1 2,425(38.4)  3,204(61.6)

Current drinking Yes 46.8 1,231(35.3)  1,803(64.7) 17.70 <.001
No 53.2 1,825(40.2)  2,259(59.8)

Obesity Underweight 2.2 96(51.4) 79(48.6) 14.32 .002
Normalweight 41.9 1,311(38.5)  1,676(61.5)
Overweight or obese 55.8 1,64936.9)  2,307(63.1)

Regular exercise  No 56.6 1,878(41.1)  2,216(58.9) 41.00 <.001
Yes 43.4 1,17833.7)  1,846(66.3)

Disease diagnosis

Hypertension Yes 21.2 850(45.2) 855(54.8) 43.15 <.001
No 78.8 2,206(36.0)  3,207(64.0)

Diabetes Yes 9.2 373(46.8) 357(53.2) 24.06 <001
No 90.8 2,683(37.0)  3,705(63.0)

Cancer Yes 1.8 62(38.5) 82(61.5) 0.02 .890
No 98.2 2,99437.9)  3,980(62.1)

Stroke Yes 1.4 66(51.6) 55(48.4) 8.17 .006
No 98.6 2,99037.7)  4,007(62.3)

Arthritis Yes 10.5 501(51.6) 419(48.4) 66.30 <001
No 89.5 2,555(36.3)  3,643(63.7)
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(Table 2) Sarcopenia risk scorecard in adult using Cox proportional hazard model

Characteristics Categories B p HR 95% Cl Score
Lower  Upper

Age > (5 years 1.348 <.001 3.851 3.412 4.346 44.77
55~64 years .582 .001 1.790 1.603 1.999 19.33

45~54 years (ref.) .000 1.000 0.00

Gender Male 218 <.001 1.244 1.133 1.366 7.24
Female (ref.) .000 1.000 0.00

Marital status Single .208 <.001 1.232 1.101 1.378 6.91
Married (ref.) .000 1.000 0.00

Socioeconomic Low 391 <.001 1.479 1.281 1.707 12.99
status Middle 224 .001 1.252 1.102 1.422 7.44
High (ref.) .000 1.000 0.00
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Characteristics Categories B o} HR Score
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Obesity Underweight 422 <.001 1.525 1.208 1.924 14.02
Normalweight .160 <.001 1.174 1.081 1.274 5.31
Overweight or obese (ref.)  .000 1.000 0.00
Regular exercise No 130 .006 1.139 1.039 1.250 4.32
Yes (ref.) .000 1.000 0.00
Diabetes Yes .168 .008 1.183 1.044 1.340 5.58
No (ref.) .000 1.000 0.00
Arthritis Yes 126 .037 1.134 1.007 1.276 4.18
No (ref.) .000 1.000 0.00
HR=hazard ratio; Cl=confidence interval
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(Figure 2) Kaplan-Meier survival curves by significant independent variable
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