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(Abstract)

Frailty is a major public health problem leading to functional decline or disability, hospitalization, and death.
This study aimed to identify factors related to frailty in the middle-aged and old age groups using the Korean
Longitudinal Study of Aging. Data analysis first was to verify the effects of factors influencing frailty
(demographic, socio-economic, social function, health behavior, and health status factors) based on cross-sectional
data that integrated survey data over several years into one. Furthermore, the effect of the factors was
examined in a longitudinal approach with a time difference in the time of measurement of the survey data.
As a result of cross-sectional data analysis, demographic factors (male, elderly, single, and rural residents),
socio-economic factors (people with low education, low income, and no economic activity), social function factors
(number of meetings with close friends and/or participation in social activities), health behavior factors (drinkers
and people who do not exercise regularly), and health status factors (number of chronic diseases, depression,
cognitive ability, ADL, or IADL) were confirmed to be related to frailty. In addition, as a result of examining
the effect on frailty with longitudinal data, it was almost similar to the results of the cross-sectional data
analysis mentioned earlier. The findings of this study suggest that it is necessary to prioritize and support
public health interventions for the older adults who are socially, economically, or physically vulnerable. It is
suggested that the intervention program should include counseling and education related to improvement of
willpower for recovery from frailty, and training related to improvement of physical function to perform daily
life independently rather than improvement of a specific single indicator.
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A7 sojd oz AW THHwang, Kwon,
Park, Cho, Yoon, & Won, 2010).
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Newman, Hirsch, Gottdiener et al., 2001; Won,
2017). FAHCE AFATE =4T B¢
94 Ee ALz Qe Zof ez 13d
?1ge] =™ Morley, Haren, Rolland, & Kim,
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HNE g ogn AF FVIE o]oAA "t}
(Ma, Jeung, Hong, Shim, Yoo, Kim et al,
2009; Son, Kim, Won, Choi, Kim, & Park,
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Jeon & Kim, 2006; Sunwoo, 2001). ©]¢f 19}
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Aolgta @ASH7 = o HTKY. Jung et al,
2018).
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et al, 2009; Rockwood, Song, MacKnight,
Bergman, Hogan, McDowell et al., 2005), %2l
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Korean Longitudinal Study of Aging Missing of the variables excluded Study participants
1st wave(2006) Frailty(n=868), Education(n=8), Income(n=717), n=§420
(n=10,254) Smoking(n=1), MMSE(n=73)/BMI(n=158) §
2nd wave(2008) Frailty(n=892), Education(n=3), Income(n=114), — 7443
(n = 8.688) MMSE(n=109)/BMI(n=127) L
3rd wave(2010) Frailty(n=952)/Education( n=1) 0= 6.595
(n=7,920) Income(n=35)/MMSE(n=182)/BMI(n=153) ’
4th wave((2012) Frailty(n=1,064), Income(n=34), —6.107
(n=7,486) MMSE(n=138), BMI(n=142), Religion(n=1) n=6
5th wave((2014) Frailty(n=1,179), Income(n=44), 0= 5.604
(n=17,029) MMSE(n=121), BMI(n=81) ’
Frailty(n=1,177), Income(n=14),
Sy e MMSE(n=106), BMI(n=80) Religion(n=1), n=5239
(n=6.618) Alchol consumption(n=1)
Frailty(n=1,177), Income(n=24), Economic
7th wave(2018) activity (n=1), Smoking(n=35), Meeting close — 4757
(n=6.136) friends(n=1), MMSE(n=87), BMI(n=53). L
Alchol consumption(n=1)

(Figure 1) Selection process of number of data
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(Table 3) Linear mixed model results for the combined frailty scores from 1% to 7™ waves

(N = 44,174)
Variables b SE t V4
Demographic factors
Gender (vs. female)
Male .035 .010 3.40 .001
Age (vs. 45-54)
55-64 .012 .008 1.49 137
65-74 .073 .010 7.35 .001
75-97 .182 .012 14.87 .001
Marital status (vs. Single)
Married -.096 .039 -2.47 .014
Divorced/Widowed/Separated -.013 .039 -.32 .746
Residential area (vs. Metropolitan)
Middle & Small Cities -011 .008 -1.46 .144
Rural .018 .009 2.07 .039
Socio-economic factors
Education (vs. < Elementary school)
Middle school -.036 .010 -3.49 .001
High school -.064 .010 -6.65 .001
> College -.074 .013 -5.54 .001
Income (vs. Q1)
Q2 -.003 .010 -.33 .739
Q3 -.048 .010 -4.61 .001
Q4 (High) -061 011 -5.70 001
Economic activity (vs. Employment)
Unemployment .084 .025 3.41 .001
Inactivity .082 .007 1191 .001
Social function factors
Meeting close friends (vs. Rarely)
1-2 times a year .049 .014 3.49 .001
1-2 times a month -.029 .013 -2.29 .022
1-3 times a week -.064 .012 -5.36 .001
4 or more times a week -.110 .012 -8.94 .001

- 16 -
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Participation in social activities (vs. Non-participation)

1-2 meetings -1.036 .007 -142.72 .001

3 or more meetings -1.113 .014 -79.62 .001
Health bebavior factors
Alcohol consumption (vs. Never)

Former drinker -.027 .008 -3.19 .001

Current drinker .036 011 3.30 .001
Regular exercise (vs. No)

Yes -.057 .006 -9.70 .001
Health status factors
Chronic diseases (vs. None)

with one .042 .007 5.79 .001

with two .092 .009 9.90 .001

with three or more .148 .012 12.44 .001
CESD .085 .002 54.33 .001
MMSE -.023 .001 -3.63 .001
ADL .015 .007 2.03 .043
IADL .023 .003 7.60 .001
BMI -.013 .001 -11.25 .001

Note. CES-D (Center for Epidemiologic Studies Depressed Mood Scale)) MMSE (Mini-Mental State Examination),
ADL (Activities of Daily Living), IADL(Instrumental Activies of Daily Living)

o =A@ A: b=-027, p<01, BA:
b=.036, p<.01), T2l
B A7t et ARG o =43 AT
(b=-057, p<Ol). 117 = aoAe &1
Ae Agho] st e A7t fle ARt
o =45t o3 7HA dg p=.042, p<01;
7HA] A&k p=092, p<01; Al 7FA] o] A
: b=.148, p<01), I Aol A= A7 §
AR 524313 THp=.070, p<.01). 1E]
CES-D M7} =& 5(b=.085, p<.0l),
MMSE A7t SerE(h=-023, p<01), ¥4

FEE 2 YA

et n

BT

g £ =& AT (H=015, p<.05}
ST dANE Y daxvt
(b=023, p<01), 28|32 ADFAF7}
Z(b=-013, p<.01) H =413 7oz =gyt

O >~
%’é“l‘%

O 2~
wes

2. 20 d¢2 O/X|l= ol st gl
e B2XM

ZAF A-e AZHE AelE T k4o
FFS v Q9ld tig ol ME 3 A
BA A= <Table 4> AA AT 2
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(Table 4) Linear mixed model: Sensitivity Analysis for factors (2006-2016) associated with
frailty instrument (2008-2018) (N = 34,520)

Variables b SE t V4

Demographic factors
Gender (vs. female)

male .023 015 1.52 127
Age (vs. 45-54)

55-64 .018 .011 1.59 111
65-74 120 .014 8.41 .001
75-97 322 .018 17.98 .001

Marital status (vs. Single)
Married -.327 .058 -5.64 .001
Divorced/Widowed/Separated -214 .059 -3.65 .001
Residential area (vs. Metropolitan)
Middle & Small Cities .029 .011 2.59 .010
Rural .003 .013 .22 .826
Socio-economic factors

Education (vs. < Elementary school)

Middle school -.097 .015 -6.72 .001
High school -.160 .014 -11.58 .001
>College -.188 .019 -9.72 .001

Income (vs. Q1)

Q2 -.047 015 -3.17 002
Q3 -127 015 -8.56 001
Q4 (High) -174 015 -11.49 001

Economic activity (vs. Employment)
Unemployment 151 .035 4.35 .001
Inactivity .078 .010 7.85 .001
Social function factors

Meeting close friends (vs. Rarely)

1-2 times a year 126 .021 5.90 .001
1-2 times a month -.074 .019 -3.91 .001
1-3 times a week -.092 .018 -5.04 .001
4 or more times a week -.118 .019 -6.35 .001
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Participation in social activities (vs. Non-participation)
1-2 meetings -.310 .011 -29.24 .001
3 or more meetings -411 .020 -2.54 .001
Health bebavior factors
Alcohol consumption (vs. Never)
Former drinker -.029 .012 -2.38 .017
Current drinker .028 .016 1.78 .075
Regular exercise (vs. No)
Yes -.047 .008 -5.53 .001
Health status factors

Chronic diseases (vs. None)

with one .049 011 4.71 .001
with two 123 .014 9.09 .001
with three or more .182 .018 1.33 .001
CESD .034 .002 14.59 .001
MMSE -.027 .001 -24.28 .001
ADL -.012 011 -1.06 .288
IADL .029 .005 6.16 .001
BMI -.016 .002 -9.71 .001

Note. CES-D (Center for Epidemiologic Studies Depressed Mood Scale)) MMSE (Mini-Mental State Examination),
ADL (Activities of Daily Living), IADL(Instrumental Activies of Daily Living)
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