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PURPOSE This study aimed to analyze factors associated with physical activity (PA)
in older adults based on social ecological theory. METHODS Secondary analysis was
conducted using raw data from the 2021 Community Health Survey. after excluding

129 non-responses in the PA domain, a total of 74,363 individuals were included
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in the final analysis. A total of eight factors, including personal (level of depression,
history of falls), relational (relationships with neighbors, living alone), community

(satisfaction with the local community system, safety), and environmental factors
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(living environment, natural environment), were selected in accordance with the key
points of social ecological theory. To analyze social ecological factors related to the
PA of older adults, we conducted a decision tree analysis using Chi-square automatic
interaction detection (CHAID). RESULTS The average PA level among older adults was
approximately 136 minutes, but the mode and median were both 0 minutes. A total

of 20.2% of older adults met the physical activity recommendations, while 79.8% did
not. According to the first split of the decision tree, living alone was the most relevant
factor associated with the PA of older adults, followed by depression and falls. Older
adults living alone, with a depression score of 10 or higher, and who had experienced
a fall within the past year, were least likely to meet the PA recommendations.
CONCLUSIONS This study urgently suggests that PA programs should target older
adults living alone, experiencing depression, and falls.
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A w3ko] 7Y &3t A ;oA A4 2910 ThEEtHArnold,
1991; Lawton, 1983: Rowe & Kahn, 1998).

A7 A4 ol Al7lev F a5ttt & 4= JUA|YE £3] ke3tE
gk A% oFsket A3, 5P HAE APt d7dlle oS
%_&6}"43’_ 3t 4= Qlti(Hong & Choi, 2003). AlAEA7]7-(WHO)
7} 20104 ©]F 109 4| gto *‘iﬂ%ioﬂ EH"?l A2 7Fol =kl
< AAEE Aol HEH 65’\1] o4 44912 AFU| 1508 B =
2 1ol Ar9 &5, 59| &5l ’V‘“:_'EIX] REE otz 29
250 5 43S ‘rrx]"]')\ QEE = 250 5T A ¢
15k QTHBull et al., 2020).

AAEES L3N = AR IR 7|5 A5HE o't
I e Fh, dsloto] =919 AAH 58S THTLEH
L9l 4o A& =Y 4 Atk(Browning et al 2009; Seo et al.,
2011; WHO, 2022). 134 o]&et AA&59 F4d# 91 avel
HEo] AR o & AAEE S3Z At =Yol= EFota A Al

AARCE hFEY Q&0 ofHs] 5 FZXO & Qlsto] AL
9] o] k&= o] YTHWHO, 2022; Won & Ko, 2007). £3]
Ut 9l F 41.9%= AAEsol d5408 Fojohr] g
1, Aol F7ete] wet AAEE Fole2 HA o Aasta A
(Jeong et al., 2014). AIAEA7|F(2022)+= AAEE F=o0] F
kil /\]'”} 10t Q10| HA], 417 8 AT T RQ10R FHI Qe
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A4k, o]F E4 o]£9] & QtollA E4otA = S tHAndrieieva
et al., 2019, Chang et al., 2020; Dohrn et al., 2020; Gopinath
et al., 2018; Lee, 2016; Park et al., 2016). 0|22 EHIAS A
AR O R BATHA Sti= AL 7hsolA skl & =w=ol g 2
T A4S ATt ARSI EfsHE REl(social ecological model)
2 7Rl FEol TFE VA= AE-EH A ?“43_0 I} P A3}
of B3 AALE thdd FFo|A olsfict=t] R-&otA AHEH
= o224 E2 ¢#A AHKim, 2015; McLeroy et al., 1988:
Ozdogru, 2011; Sallis & Owen, 2015). o] 217t9] 92 7))
Ql, tHIZE, 23] 9 34, AW oA A5 YT Z=rt 7t
Aot=tl, &5 =59 AAEsY HE 8052 oA
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T& o= 18719 9oz FRHI /19 A EH ol 23
= F1 3tk ol &% 20219 AL FEA $= 229,2427 2

glEnt. & AFolA= 654 o1 k=Rlo] 74,4928 2. & &1 3L
il o] oM AAZFIHNM FEF 12982 A7t 74,3633

So] 2o utzt °4?L Ame] WQlEo] /A, #AH, A
AArEA, B Ao r BRE oA (Cerin et al,, 2013)5
oz AAA(S-&S M, ST, BAHCIUA, 197
o), AGAR] A (REaE, AL, b)), S5(8Le73, =
dg)ez AdEHAS. & A= SAtne] 71HYPEE 9
A3 9] 5UE ot HPsHAHIRB2307HSR2733].
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Vigorous Physical ACtiVity MVPA)S & ES G5l & &
1% oo 24 AA|L-5S ALttt WHO—4 71l =} 150
B2 7|0 &, 1508 ol il kol AAFo R gt 3
ok, 149% oJotR Frofst= Ql2 AAF o R vjgdst ooz
&5k
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BAA AFE F45H7] floto] ¢85 H = (Patient Health
Questionnaire-9, PHQ-9)7} AME-E|9it}. o= 7|87 E& o
UA 85, B84 B S A, A7) vlekEl A EH E
= =g 9, 23 B olyA] £5, A8 W3} 5UHAg
2, J54 —.—Xﬂ A 7ol AX 97k A9 & S 41 ZAE
HAE(P5—AY W= 543t SHE JASE 10028 7|82
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2, Wolgoleta oysta ek, olo] whe ‘T 14 B Holdl
1ol SLEI e URE A4 4y BRAES o, ooz
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2) A GALS] P =
AL “97] Ty ARty FAFEFAA G, LEALL, HEY

A, W] e s, o)@A AL “93] Bye] SR A

2 oA AL, WY, Y HAY, T Sl o) BEaek et
48 ol 2SO A /o] 2)

1) Age
HAA AL o 3 ,
=, 27 A, AR i*l A Sl dis TSt 2 459l

2) AT
A A4e AABAL "9 B AABAEFY, 52

B)el gl s 2 2=t
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U7 5 ol AT 1e3 SAYOR B e EE AL
shoith. wQlo] AAEET BaE ARty ad5e BAs)

7] fI5to] 7ol AlF 2]—%*J'§7i}—8- ZA(CHi-square Automatic
Interaction Detection, CHAID)E AR-3F QA UER B4
35kt o] 42 Hlolg whold i} JAHAY LR A0 ALS-
= SAA 71&olt. gAEd S R B9 ddEE ®
At 20 g, fgolE mho]lgd i} mAlgolA Ei(classification)
9} 8] (regression) EAS s|As17] Yal] AFEEE 571
£ ndyg Tojth QAERURE FE RERFR)AA A1Z
5lo], dlolE 9] EA(feature)ol Wt =S B|5hy, ZF 27|14
oA diolHE 7MY & &Y 5 e 24S ARt (Priyam
et al., 2013). o= MFY ¥4 719 TAC A5 28-S AEst

7] 913t v B4 B S o]8gtth 2 AfoAEs o 22 &

A B AF 2 S 71EE ARSI 1) Fol& 7holAlE; 2)
Bonferroni B¥< ARSSE Folgt g 24 3) == £ o
g pt €0.05: 4) oIiF A RI=9] 24 WslgE 0.001: 5) Hdl E

HolEIE)E 3: 6) FE =E0JA Ha AolA e AEY 10%
(n=150), A4 k=0l A&= 5% (n=75); LI 7) XA H5S A
Ao 107 ME Z,

agar< L)

7S] QIF-E AT  Hi= (Table 1)°1 ZHAI5] weok 1ok, 3+
7SS Waditol: oF 74M 2 ERIE T 78.2%7F 1A7H- FE
2 AFsts A0Z YEyth 9 A59 HRIgh2 15090UeE g
AE AL 41%7F AASETLS A5 e o2 UEydt) =9
S9 WEFEL 25(39.2%), 5(18.1%), 15 (18.2%)= &<l
ot =50 AAEE Wit F136E 02 EAF o] H AL
FWgh} 7052 0202 Yehgth AXE s A1 $551
= Q& 20.2%0]1 FE0tA] Kok =902 79.8%R1 AL 1t
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Table 1. Participants demographics (n=74,353) Table 2. Physical activity of participants (n = 74,363)
Age(avg.) 74.58 Physical Activity
Gender male 31,411(42.2%) Mean(min.) 136.36
female 42,952 (57.8%) Median(min.) 0
Type of housholds  single-person household 58,124 (78.2%) Mode(min.) 0
living with a partner 12,280 (15.5%) Physically active group(Moderate to Vigorous
living with a partner and a Physical Activity 150 min. or more; n) 15,050 (20.2%)
e 3959 (6.3%) Y Y : ’
Monthl o Physically inactive group(Moderate to Vigorous N
Incon?::l(m(})]de) 1.5 million won Physical Activity 149 min. or less; n) 59,313 (79.8%)
Economic Activity Y 30,479 (41.0)
N 43,883 (39.0) o9tk (Table 2 :Q159] AIA|ZH5o] thal wek AHAl3] BA
Education Levels no school 11,468 (15.4) =o]9lc}.
village school 219 (.3) (Figure 1)-& CHAIDE AF&3l A AR YR B 4TS ou]st
elementary school 29,139 (39.2) ot AAE-Sol et 404 Al DA (Three-level), 45 ©&E =
junior high school 13,483 (18.1) E(terminal node)®] SJAHEY E2|7F Ueldth QAR
high school 13,498 (18.2) A AR 2o W=2A 17 7F =919 AAgE T 7P T
L iy g0l 2 8901, 11 FHE o]0 &%, JA2E oojA= A
umvegselgfg;jrge; e L128(15) o2 vehdeh 197HER AFS, 2% HEP47H 109 o4
o o], 1 Wol WA A¥ol 3 woll AAZEF ALAGS 7MY E
U A YT 4312(58) BE3lE Yo Uepteh 19717957} ofd 9 he 54
. o] A& Aol +&Fol FIE oI o] A ZE 1 o
graduat.e school or higher 1,065 (1.4) 0.2 el AL EshE TEolA B o), BAA Qaet Aol
reject response 1D 847} 1019 ARSI DY Felo] Y A0 Halt,
s
Node 0
Category % n
oo "olgE 70850313
jmolgE | LTS 20.2 15050
1m8E Total  100.0 74363
_____ | d
1012}

Adj. P-value=0.000, Chi-square=384.

950, df=1

|

191743 _Yes

190213 _No
Node 1 Node 2
Category % n Category % n
WolEE 246 16673 Wo|5E 730 42640
LE-T 154 3041 LE-T 220 12009
Total 265 19714 Total  73.5 54840
S =
83 223
Adj. P-value=0.000, Chi-square=20.314, Adj. P-value=0.000, Chi-square=113.
dt=1 935, df=1
| |
SES No SEE Yes SEE _No SEF Yes
Node 3 Node 4 Node 5 Node 6
Category % n Category % n Category % n | __Category % n
WoisE 829 5103 WolgE 85411570 Wolgx 757 18384 Wo|5E 706 26256
LT 1711056 LT 146 1985 LB 243 5262 (mzx 204 6747
Total 83 6159 Total 18.2 13555 Total  20.121646 Total  44.4 33003
= = =
i 4 2
Adj. P-value=0.001, Chi-square=14.372, Adj. P-value=0.000, Chi-square=18.303, Adj. P-value=0.000, Chi-square=61.404,
dt=1 dt=1 dt=1
Y4 _No 4 _Yes: <missing> 4 _No ‘=.'Q_Yes;|<mising> olaaulil_sg olae_mljxlj.lgg; <missing>
Node 7 Node 8 Node 9 Node 10 Node 11 Node 12
Category % n Category % n Category % n Category % n Category % n Category % n
Wo|5E% 84010060 | (MO|ISEF 884 1501 |MOISEH 754154653 |MO|SZ 810 931| (MOISF 78610043 WolgE  s27 6313
LE-T 154 1783 | |MEZ 116 197 |MEZ 246 5043 | (W EZ 190 219 |BEZ 214 5429 LB 173 1318
Total 15.9 11857 Total 23 1698 Total  27.6 20496 Total 15 1150 Total  34.1 25372 Total 103 7631

Fig. 1. Results of CHAID analysis
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2 A4 AETEAA AAloks 20219 AGQAS AT RAF €
’\]Z}ig HIF O & 019 AAgs ddd 89S *}EVHEH"LO]
£ 7|gkste] Attt B4 1I7H+EE AFsH, 2
x45x4 227} 107 o]Atol 1, 19 Yo UArA o] 9l /k]xﬂ%—i
HAIAE 7 E S50k 7‘15}‘3& UER T E3F 2 Ao A
1RA7F#+9] o571 19 AAEs HIA) SFHoIRE A3
717 & 8R10 & FRIErt 0131 Aol gt o]f= FAFH
7} S<eo] AFET] TA AL AJNES oJulsth= Zlo] ofyEt, o]
2RE SR = o] £AAQ aRlET WHo] 3l& AR
A A& 50, 1W7HE o9 A AFASTLE EF
o 5 A, IFNAE A7 T 49] Fo] Wal(Kwon, 2019),
gAlA7Fe] £A gom(Lim, 2022), 5F 559 FUAFE 7HA L
AtHKim & Hur, 2019). o3 @ 45-& AABS oo Atk
2 Zgste] ol Wl 4 ok E3L Kim, K,-0Q2019)+= =
A=Y AAEE Hojo] FF= PlA= 583 8RICE WELHI
EAE Foel, 17 eRlES AASS SEYE AFS 8t

ofA] Zrotof gtttz Q| & [A A TEo| AA s oo of&
= & Aot YuE siAE 5 ook AR o] e 29l
FEHoF AAE o] §lo] A Alo]ZE o]ojd £ it &
‘7%2“3 BAAZ ol 2 4= 1AL, A7} o] ROoH 4
2t & £k vt ol ¥ E43 Y T2 AR
“}E’ﬂa‘ S Qlt}. ol whel, wR19] AAEEE FRA =
8o M’ AAE AL o 107 FH= 74-r°}t Q159
7ﬂ ‘—E.%‘%l' Ao] Qs Ao g AL E

FAZH ‘:}% 2 Q19 AA g5 S nA= 820 7
A A9 AgH 821 -&Folth 19074} H1Q17H-
A SEF(FET =7 104 o] D)S FEoL e =
97 olsl wlef sl AAEs IS F55te H
3~5% W2 A0 & UEHTH AAEE2 25 AAAT
= 5FAYHLee & Ku, 2023), AA| &5 ol AFgoloz
ghet gt 01?'01]/\1" LRIEY &5 AAEEY *Ji
Ed5o=4d A=t +52 2
Ags AAE Oﬂ Stz MR UEEA|RE, 2421 A1A|1 2
d 79 &35 d5cHA ZotithWatts et al., 2018) e
TEAAE =959 AAZE FolE Attt 84 5 slvh=
2Zo|gta A7gsta YK Costello et al., 2011; Nam & Yoon,
2014). AALES EHAFHQ FARHN £ 59 AFHS
[ot=d S50 E QIR 2R E9E2 olHe AdYE 7
AA1Z 4 K Lindwall et al 2011). AA| &z 2Fojsla Q=
S Foota Q1A 2 wRlEo) vls) A7 dEH et A= H
Y £t 0]7]32(0h, 2022) ol tHA] AA S5 ol & o]0 A
E% ol IAS BAS 2= 9k, 1 U L0lo] A TS I
1X]717] oA 25 o RS IAT 87t T, 2
—*ég 33 SR o] atE ofof gt

AS9 AA&F Fojet Aol U= R4FE UE

%% OE]Pr o &gle] l‘ﬂ ol Y Aol whet AAE
e 5501 9 4~5% FL9 Aol Hoh A =9l
o] AAA 75 11 stol] weh AT 4= Qe & Abarolth WA
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AHE A AT Fa40 S5 E olojA 7|k FHKim et al.,
2021). A@LT4 Aol WPFES Al & 7|7 B AASEE
of Zojst7|7t oL, & Fo= Fojo] gt FHR R o]0
A G ol g e o g Fote 7|71 At Alzte] Adtt
(Kang & Hwang, 2013). o]o]l wje}, k=919 YAF WHA] & dursl 4=
Ue ARG 7|6 FAHZEIHE0] “LO] 7H‘£’ﬂ°1 At} Seo e
al.(2020)+= o]l Fzt HEeHE A 4l

o kRIS WY 2, Y-S E, :La :LXHLQOH v«]"]'
FFE v B /ﬂi‘ﬂ%}% dh SAZZ 0] o
7t 2 AALE dIANTS = ofthe] weto] i YAt
= AT & s Eel7] HEo ln?_%oﬂﬂ] Aa4o=w A%d
Z2a7} ot

o o‘,’ﬂﬂ"

UAEO & o] AL AABE LAY S5 ¥l =
9oz yeided, 197H71 otH, 9852 4935l e
ERIE B ORI WAV FHAL SEHY U5 1¥A gk
SEY s v AAZS AAANY SFH1E0] oF 4% F=
=T

O|ZTAT; kRl AAEF A IFe F= WAUES A
A AA ZAdoM dgE = e kd7ol= *hﬂﬂhﬂr 54
ol A wt o5, H2A, Aol Ake A HYl Wi

O O ]
o o] 3} o] A3 A = QU= S S8 A A A9 A
 ggFeo] FAMAM(Kim, J.-H., 2019). A& A& A3
A B/A QoA eIzl fiut 45 A-8-Z Falf 7o) 55t
344 13} =70]tk(Cobb, 1976). o1&t AFSl A A A& o7
AP Ao A AA L5 %Loqf’ﬂ A&AQ T Ew2 = 93
St A3tA Q9lo]zkar 85| 1L ItiCohen & Hoberman, 1983;
Hamilton et al., 2017; Klm et al., 2008; Pis, 2006; Smith,

o|2f3t AYEL A7 a5 (self-efficacy)?t A4sto] S8 5H
=old = Qledl Arslgsha IHAA AH AE B TF
£ AGTEA W I 71, 2 E o2 BAE kQloZ stojF
AT £5, A7) AAE 7HA] QA AT S Qe AlgolEtes &
& 72t gtk A7l astto] Y Al E vlgl &2 AV1ast

= 7H AR A1A| é% 5H A750E 4= Q&= &bl sy st
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° (1A7H), &5, YA, oIz &

1Q17H FE 2 AFst Qo %
At =AES Ao 2 3t o] AFT Aoz
ARE DL, AGTAE Q159 AlA|7]5olu A, AAEE
Solth 23S W= Aol ofg}, £ AFAnE &8oto] SHE
Ql Mgfo] Qs A0 AtRHL, 3 AFoAE= ol=F aRIE
o] klE9] AAZEol ojm3gt BHAl oz JgS m| &= Hgt
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Z7HE ofyet A 719] 4] SR g AAsted 2 8 F 5t
to]7] g B} o F=2 <l tfFo] ¥ 85t Cunningham et
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