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PubMed (n=194) (n=1)

Additional records
identified through other
sources

Duplication excluded
(n=777)

Records excluded
(n=361)

Full-text articles excluded (N=90),
with reasons

1. Qualitative study (n=0)

2. Systematic reviewed (n=1)

3. Sample size under 30 (n=1)

4. Dissertations, Conference papers,
research reports (n=1)

5. Not conducting multivariate analysis or
controlling covariate (n=11)

6. Participante were not aged over 60

. Not reveal the association between
physical activity and depression (n=66)

13 2. 24 Mty 52C
—
Records identified through database searching
(total n=1245)
KCI (n=85)
S RISS (n=85) EMBASE (n=85)
K KISS (n=85) Psycl NFO (n=19)
= National Assembly Library Web of Socience (n=55)
5 (n=66) CINAHL (n=33)
= KMbase (n=51) SCOPUS (n=62)
DBpia (n=48) Cochrane library (n=18)
KoreaMed (n=258) MEDLINE (n=97)
ScienceOn (n=46)
—J
Potentially relevant studies
(n=1246)
2
c
(9]
[l
G
)
Records screened
(n=469)
—
E Full-text articles assessed for
2 eligibility
b (n=108)
—
)
® Studies included in qualitative (n=10)
° .
S synthesis 7
2 (n=18)
—
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People Survey, LPOPS)Z 6H(33.3%)(Y8=, HAS, 2012;

8%, 2014; Roh, Hong, Lee, Oh, Lee, Chang et al.(2015);
H AAMIRA, &K, 2017; Cho, Jin & Kang, 2018; T-&
, Adat, 2019)2] oM ARGEIE: T FHE olof 4|
oF 22.2%)(F37, F714, 2010; o1, 2013; YA, &
ds Ak Foty, ¥4a™, 2014; Jeong, Lee & Kim,
20179 A7t =y ShgALE(Korean longitudinal
Study of Aging, KLoSA)E ARSI 3WH(16.7%)(CldlA,
2018; &34, 2018; Byeon, 2019)9] A7} AT IIE
AKThe Korea National Health and Nutrition Examination
Survey, KNHANES)E 8853t A4 A1) 7iEet 4
TAE B3t A= F 3H16.7%)(014%, 2010; MR,
A<, Avld, 2016; OlEE, FBF 2016)01UH-
et A g =919 Yol v=Al Ao,
604 oPFO R 2 AFE F SH(SF 27.8%), 65A4] oo
2 A7 F 13T 72.2%)0130H B2 = A 2267
oM [ 11,250 02 Aok} HEEo] 20w, Bat oF

g N

~

361



HAE| AT 42(1), 2022, 356-373

E 1. 97 Ohy 20| iy Sy

No. Year Data Source Data year or wave
[1] 2010 KLoSA 2006(Wavel)
[2] 2010 Researcher survey 2009
[3] 2012 LPOPS 2008
[4] 2013 KLoSA 2008(Wave2)
[5] 2014 LPOPS 2008
HAS: 2003(Wavel), 2005(Wave2)
6 2014 HAS, KLoSA
6] B0 KLoSA: 2006(Wavel), 2008(Wave2)
[71 2015 LPOPS 2008(Wavel), 2011(Wave2)
[8] 2015 YEDD 2008-2009(Baseline)—2013-2014(F/U)
[9] 2016 Researcher survey 2013
[10] 2016 Researcher survey 2012-2013
2006, 2008, 2010, 2012
11] 2017 KLoSA ’ ’ ’ ’
[11] © 2014(Wavel-5)
[12] 2017 LPOPS 2014
[13] 2018 LPOPS 2008
[14] 2018 KNHANES 2014
[15] 2018 KNHANES 2015
[16] 2019 KNHANES 2014
[17] 2019 LPOPS 2017
2010-2012 (Wave 1),
[18] 2020 KLOSCAD 2012-2014 (Wave 2),

2014-2016 (Wave 3)

] ) Gender
Location Sample size(N) Age
Men (%) Women (%)
National 4,155 65+ 40.4 59.6
Seoul, 5o g 65+ 389 61.1
provinces
National 11,250 65+ 41.3 58.7
National 3,937 65+ 42.1 57.9
National 4,200 60+ 212 78.8
. HAS: 38.0 HAS: 62.0
National 6,210 00+ KioSA: 572 KLosA: 42.8
National 6,647 60+ 445 55.5
340(Baseline)
Rural 65 40.0 59.9
e —340(F/U) *
1 City 226 65+ 19.0 81.0
4 Cities 308 65+ 419 58.1
National 2,086 65+ 38.5 61.5
National 10,281 65+ 41.0 59.0
National 10,197 60+ 433 56.7
National 1,209 65+ 44.0 56.0
National 1,484 65+ 43.5 56.5
National 256 65+ 16.1 83.9
National 10,059 65+ 40.1 59.9
National ~ 00Baseline) oo s s 55.5

—3,955(F/U)

&= * LPOPS = Living Profiles of Older People Survey, KNHANES = The Korea National Health and Nutrition Examination Survey, KLOSCAD
= Korean Longitudinal Study on Cognitive Aging and Dementia, HAS = Hallym Aging Study, KLoSA = Korean Longitudinal Study of Ageing,

YEDD = Yeoncheon Elderly Depression and Dementia, F/U = Follow up

435070190ct W o9 #E 5 7 At SH(ek
27.8%), A &Y TR 55 7P Q77 9%(50.0%), T ]
HE SE 7P AFTE 4HQF 22.0%)0]90c

7}
Al Z82d=o] AL, L “exercise’Th= §O1F AMESIRS
A 22 opt gt £ F530] FeEAAlE &
et g 501, 78| AFolMe B, Nk 55 UK

-«

k71 “exercise” F=
=

Tuke 2435190tk 4aR(2014)9] AFoa= B2, o),

continuous and regular exercise”2] -

i oV ASREAIE Vel s AAES oISt Roh,

Hong, Lee, Oh, Lee, Chang et al.(2015)2 ] 47|, 49,
g, viERE Sat B2 STl 252 Folk 308, ¥F

SARE 50w Aolskitt

138(72.2%)9] A7 AAES =75 ARSSHA ke
o, 7]&] EE AdStE AA=T SHETE AR &
d2 T SHEQ78WOINT IF FARAZEEEA
(International Physical Activity Questionnaire, IPAQ)E A}
G2t 7= 3H16.7%), w0l FAL Sk W) ARESkE oUA]
U Bold 287 sie AEE ofulsie AIIOAlS
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No.

(1]
2]

(]

4]

15]

6]

7]

(8]

[10]

(11]

(12]

[13]

[14]

(15]

[16]

(17]

[18]

Definition or Configuration of Physical activities

Regular exercise
Regular exercise

Regular Exercise: high intensity exercise more than 3d
per a week or moderate intensity exercise more than
5d per a week

PA: Regular Exercise at least once a week

Low intensity exercise: commuting, moving, walking
for exercise at least once a week, more than 30 minutes

Exercise

PA participation: above-Moderate PA 3 times a week
+ at least 30 minutes per activity

(power walking, swimming, table tennis, badminton,
stretching, dancing, yoga, etc.)

PA level: light PA(walking), moderate PA(fast walking,
light sports, housework, farming), vigorous PA(jogging,
climbing, aerobic dancing, bicycling)

Regular Exercise
* High intensity exercise(running, soccer, weight
training, basketball)
* Moderate intensity exercise(power walking,
badminton, swimming, volleyball)
* Low intensity exercise(yoga, bowling, walking)

Exercise
Exercise

Exercise

PA

Aerobic PA: =75 min/w with vigorous PA or =150
min/w with moderate PA

PA: high/mild intensity PA, walking at least 10 minutes
at a time in the last week

PA: walking(commuting, trip, exercise), muscular
strength(push-up, sit-up), flexibility
exercise(stretching), mean hours in a sitting position
per day, high-intensity PA(running, jump rope, hiking,
basketball, swimming, badminton) medium-intensity
PA(power walking, jogging, weight training, golf, dance
sports), aerobic PA

PA: at least 10 minutes at a time + more than 1 time
per a week

Exercise

Questions or Categorization

Number of exercise per a week
Number of exercise per month: 0/1-3/4/8-12/=16

Yes or no

Yes or no
Yes or no

* HAS: “Do you usually exercise for your health?”: Yes or no
* KLoSA: “Do you exercise more than once a week?: Yes or no

* “How often do you participate in above-moderate PA in a week?”
* Ranging from 0 =no PA” to 7="daily”

* “Do you participate in any PA?” no, light PA, moderate PA,
vigorous PA

* “How many days do you engage in PA?”

* “How much time do you usually spend on one of those days?”

* “How often do you participate in High/Moderate/Low
intensity exercise more than 30 minutes in a week?”

Yes or no

* Frequency per a week: 0~7
* Duration: the time taken to finish single session of exercise
* Length: 1~7 according to the researcher's operational definition

Yes or no

Categorized by 3 groups based on the WHO aerobic PA

* Completely inactive(0 minutes of moderate to vigorous aerobic
PA per week)

* Insufficiently active(1-149 minutes of moderate to vigorous
aerobic PA per week)

* Sufficiently active(=150 minutes of moderate to vigorous PA per
week)

Yes or No

* High intensity PA: Yes or no
* Mild intensity PA: Yes or no
* Walking: None, 1-2d, 3d+

On average in a week

* Walking: no, 1-3d, 4-6d, 7d

* Muscular strength exercise: no, 1-4d, 5d+
* Flexibility exercise: no, 1-4d, 5d+

* Sitting position per day: <4h, 5-8h, >0h
* Aerobic PA: Yes or no

Yes or No

* Low exercise group: MET scores less than 600min/w
* Moderate exercise group: MET scores from 600 to 3,000min/w
* High exercise group: MET scores of at least 3,000min/w

Measurement
tools

ND
ND

IPAQ

ND

ND

ND

ND

IPAQ+MET

Weekly
Leisure-Time
Exercise
Questionnaire

ND
ND

ND

IPAQ

ND

ND

ND

ND

MET

&= * International Physical Activity Questionnaire (IPAQ), Metabolic Equivalent Task (MET), PA = Physical Activity, m = month(s), w = week(s), d = day(s),
h = hour(s), min=minute(s), HAS = Hallym Aging Study, KLoSA = Korean Longitudinal Study of Aging, ND =Not Done
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], 19l & EA0) 9 EFER olFoll Etehe ol
A FES WgLoy {37t ol @A kQlEelAl A&
517] o]grk= H|TS ¥Rk} SGDSE oA oy A7At
HQtE|o] ARBEIIEE], 19961 KeeZ} WQKRE

b 977} 33(16.7%), 20049 Bae®} Cho7}

BHAME|HET 42(1), 2022, 356-373
FA](Weekly  Leisure-Time
Exercise Questionnaire)& /\]-—Q-’Q} A= 1Ho|Qk
EolA
GDSSF-K& ARgst
HQISt SGDS-KE ARZRE A77F 38(16.7%)°10EF. SGDS
o202 Wo] ARBE TT-= Center for Epidemiological
Studies Depression Scale(CESD) 2.2 & 43H(22.2%)°f|4 Ak
- 9=

9 T MINLKE ARS-
L

(Metabolic Equivalent Task MET)—‘% ARESE H9L= 2
31,
B0, Patient Health Questionnaire-9(PHQ-9)S A&
(o]

FFP7Ae%

3ol & 21W(11.1%), Pyun] £

25jo] zF 13Hol9itk. 200590 /HHE Pyuno] T
Fog AF-gdsto] -

(11.1%),
3. 92 5% £70| £
2% 24 o} BE] 98 FYETo] o 24 v
<X 359} 2} 7H Ho] A8E 9 SHETLE § ow
(50.09%)°914 AR&E Short Form of the Geriatric Depression
Scale(SGDS)¥t}. SGDS+= Yesavage, Brink, Rose, Lum, oF B
Huang, Adey, et al.(1982)7} 7R3F  Geriatric Depression ely 3
Scale(GDS)9] oot} GDSE 3053k0 & Ao} 9lo GDSE}F SGDSE ght w=Qlo] 9|
B3 20 22 Y =49 #4
Depression . N
Tool Developer . Question - Reliability
MeasTuorglment No (Year) Translation(Translator, Year) number Scale Operational definition of depression (Cronbach’s a)
2] Bae Jae-nam,1996 Continuous variable NA
[3] GDSSF-K(Kee, 1996) Total:15, depression: 8 or higher 0.91
[5] Cho Maeng-Je et al, 1999 Total:15, depression: 8 or higher NA
(7] SGDS-K(Bae and Cho, 2004) Total:15, depression: 8 or higher 0.9
Yes or No fon: i
[8] Sheikh & SGDS-K(Bae and Cho, 2004) Total:15, depression: 8 or higher NA
SGDS Yesavage 15 Severe depression: 10~15
(9] (1986) GDSSF-K(Kee, 1996) Mild depression: 5~9 0.86
Normal: 0~4
[12] SGDS-K(Bae and Cho, 2004) Continuous variable NA
3] GDSSF-K(Kee, 1996) NA Medical dlagn051.s + GDSSF-K 8 or NA
higher
[17] NA Yes or No  Total: 15, depression: 8 or higher NA
[1] KLoSA 10 0~3 NA NA
[4]  Andersen et al. KLoSA 10 Yes or No Continuous variable 0.81
CESD [6] (1994) HAS, KLoSA 8 0~3 Continuous variable NA
Kohout et al 1 point to 2~4 scale, 0 point to 1
ny 199 KLoSA 10 14 scale 0.82-0.87
Total: 10, depression: 4 or higher
Korea Centers for
[14] An et al. Disease Control and Prevention Total: 27, depression: 5 or higher NA
PHQ-9 2013) 2017 9 0~3
[16] NA Total: 27, depression: 10 or higher 0.86

Pyun’s [10] (1232)715; NA 8 NA Total: 40, depression: 25 or higher NA

mDD & MDD: MINI-K

MINI [18] NA MINI-K(Yoo et al., 2006) NA NA SSD: according to the operational NA
diagnostic criteria
Not used  [15] NA NA NA NA Depressive mood more than 2 weeks NA
in last lyear
= * NA=Not Available, HAS = Hallym Aging Study, KLoSA = Korean Longitudinal Study of Ageing, SGDS = Short Form of the Geriatric
Depression Scale (Cronbach’s 0=.95), PHQ-9 = Patient Health Questionnaire-9 (Cronbach’s @=.95), CESD = Center for Epidemiological Studies
Depression Scale (Cronbach’s @=0.90.), GDSSF-K = Depression Scale Short Form Korean Version (Chronbach’s a=.88), Pyun’s (Cronbach’s
=.912), MINI = Mini international Neuropsychiatric Interview, mDD = minor Depressive Disorder, MDD = Major Depressive disorder, SSD
= Subsyndromal Depression
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AR A]2]e E3l0] 9M(50.0%)(P A% 41T, 2012; 7
5l|%, 2014; Roh, Hong, Lee, Oh, Lee, Chang et al., 2015;
Park, Lee, Kim, Kim, Chae & Cho, 2015; 0o|&& Fo=
2016; Jeong, Lee & Kim, 2017; ©[g; 2018; Byeon, 2019;
T2u], APt 2019) 0% 7R wiokal, -2 SEET HeE
&R GEolo] 9T 225F $-20] AL 24
Oft £310] 43H(22.2%)(C]4%, 2010; o132, 2013; 'F
A<, ATRE, Fokd, A4d, 2014, AEY, HAA,
20170190t} & &7 TRk ARSoHA] g Al
T} hieo]] ok ztke 2 BE == 49
23H(22.2%)(Cho, Jin & Kang, 2018; Oh et al.,
2020)01et. 7+ Al ARSE 9-& SHETY AlEEe
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4. Neuman®] HAIZ &0l 2743t M3 2310)
MEEg Ha

2,
N

A7 oA thgRE SAIHSER] kR19] AAEEY
TAE AuE7] s ARREE & dAoM=
Neuman®] T 71A] AJ52RE HIE 7502 djo] Q19
AAEE0] 20 mlAl= JRFATol A BARSE Al
Astolo] EFoIITHE 4). BEd Hgol= TH3AS 85,
DL 859, Aot Zet=|Rlom, Hed Hgol=
FHA A%, 714 2, ARVIEILE AolEFAto] ZE R
o} ARBIESH Hgolli= ARRIR|A|, ARRIEHA|, ARRlEEOl

S, APt JES W W EIEgloH, o
Hol|le 20 S TIHEQIL) AJe]d] Holis ukaEglo
et ERe] RRE BARSE ARSS A7t 109
(55.6%) 22 71 Worom, G s/ s A
A 52o] 6H(33.3%) 22 11 HE 0|3t Ay ¥
ZoA= QIRAFEZ} 7TH(38.9%) 0 & 7FE Wo| EAEglo
o, AolEF7do] 13(5.6%) oA BAI=It AlslEsh
W= AR 2|4, 4|, 85 50] 3~43(16.7~22.2%)0]
Al HISSE ISR BAESI AR JES 2ERH Uy

Has AeARE BiolA 7P Bol SAIE =,

B = Y

310

722} 13

B 4, 7| HAIZYE 2Hg MY F89| HSEHE Ha
Physiological Psychological Sociocultural Developmental | Spiritual
No.  Chronic . ADL, . ... | Subjective Baseline Cognitive Self- Social Social Social L
disease Pain TADL Disability héalth depression s?atus esteem support relationship activities Age  Gender | Religion
[1] v v v v v
[2] v v 4
(3] v v v v v v v
(4] 4 v v v v v v v
[5] v v v v v v v
[6] v v v
[7] v v v v 4 v 4
[8] v v v v
[9] v/
[10] v v
[11] v/
[12] 4 v v v 4 v v
[13] 4 v v v
[14] v
[15] v
[16] v v 4
[17] 4 v v v 4
[18] 4 v v/ 4

= * ADL = Activities of Daily Living, IADL = Instrumental Activities of Daily Living
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H(72.2%), 127(66.7%)] A7t EA=QIct. St A=
H 94 HPE AR e o 23 aRIFH:

5. l.219| MHES0| =0 D|xl= B2

ik
O‘éﬂ ol— i

Ut
P
o

[o
2

o A, MUAE, oF, TR 5O 24 Holat
#EA9) foIA AT AENRY AAFol e
RPur} 9-8450] EAHOR Lot ALSHBS] 99
o] 9-g3} WAt Telo] Q= Ao Uehirh A&, A
50129 FTOHE A, F712 1=0) TFS o] 9
FEET JHFRAS FHSIY), FHACE 25 5
OF= A7]wQl(OR=1.517, 95% Cl=1.330~1.731)0] 17|
OFe A7]1=0lo] W) ST/ Boton] FHAOE L5
S}A] &2 T 7]1-Q1(OR=1.256, 95% Cl=1.083~1.456)°] _1

= oo

4

B 5. L0lof 4IxEE0l 2201 0fxl= Jo et 2t 24
No. Effects of physical activity on depression
[1] Significant relationship
[2] No significant relationship
(3] Significant relationship
(4] Significant relationship
[5] Significant relationship
6] Significant relationship
[7] Significant relationship
(8] Significant relationship
] Men: no significant relationship

Women: significant relationship
[10] Significant relationship
[11] Significant relationship
[12] Significant relationship
[13] Significant relationship
[14] Significant relationship
[15] Significant relationship
[16] Significant relationship
[17] Significant relationship
[18] Significant relationship

ZA] ek A71eQlo] HJsf S5} &of A7IeloflM -2
oMo} AAZES af=rI7t ¥ & Ae® Yehyth
AAEEO] 1eR19] -2of| m|X|= FFoll It At 5
3, o keRloE FLESE AP, 7%, AWIY, 2016;
Jeong, Lee & Kim, 2017)%= 23o]Qlt}. ¥bym 744 Zm
H(2016)9] Aolit= A kRl $-20l 7P 2 F &
2 2 IS B AL AA71s(8=-191, p=.207)°]%}
I o] TAA 5(B=-165, p=110)°| 2} & o} BA
0= ROlolx] gkorom, el o AollA] AA|71s(B=-.205,
p=.005) BhZo] 7212 2-5(B=-179, p=014) &0 &4
Aog [OJSI Jeong, Lee & Kim(2017)9] A-HollA=
&Y W, 59 AEHARE, 254 A717H @ o
Q1 BN @793 HAAPIANE 7141 -2

Wl Pt AL AT

_

Statistical values
B=-.07, p<.001
F=1.69, p=.153

Aged 65-74: OR=1.52, 95% CI=1.33~1.73
Aged over 75: OR=1.26, 95% CI=1.08~1.46

B=-0411, p<.01
OR=1.61, 95% Cl=1.35~194

HAS: B=-1.10, P<.001
KLoSA: B=-0.95, P<.001

Adjusted OR=0.81, 95% CI=0.69~0.96
Adjusted OR=0.44, 95% CI=0.22~0.85

Women: fB=-.179, p=.014

OR=0.29, 95% CI=0.14~0.60

Men: fB=-.215
Women: A=-.303

Aged 65-74: =053, p<.001
Aged over 75: £=.090, p<.001
Passive health promotion behavior group: A= .116, p<.001

OR=1.73, 95% Cl=1.41~2.12
OR=1.62, 95% CI=1.14~2.29
OR=1.81, 95% CI=1.30~2.51

1-4days/week: OR=0.19, 95% ClI=0.05~0.75
>5days/week: OR=0.34, 95% CI=0.11~0.99

B=-.458, p<.001, OR=0.63
For syndromal depression: OR=1.91, 95% Cl=1.02~3.58

&= * OR = Odds Ratio, CI = Confidence Interval, HAS = Hallym Aging Study, KLoSA = Korean Longitudinal Study of Ageing
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Study design and analytic methods
Linear regression
Logistic regression
Cross-sectional study Stepwise regression
Structure equation model
Latent class analysis
Logistic regression
Longitudinal study Latent growth model

Propensity score matching
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A Systematic Review of the Effects of Physical Activity on

Depression in Community-dwelling Older Adults:
Using the Neuman System Model

Lee, Hana' | Kim, Aeri' | Choi, Soohyeon'

"Seoul National University

Abstract

A systematic review was conducted by applying the Neuman System Model to
studies on the effect of physical activity on depression in community-dwelling older
adults in Korea. It was performed to analyze research methods and tools and to
make recommendations for future research. We retrieved 18 studies from a total
of 16 domestic and international databases published between January 1, 2010 and
April 17, 2021. Physical activity had a statistically significant effect on depression
reduction in older adults in 17 studies, but had no statistically significant effect in
one study. Regression analysis was the most frequently used statistical technique for
analyzing the studies (66.7%), and in terms of research methods, 77.8% of the 18
studies were cross-sectional, implying that the possibility of reverse causality could
not be excluded. This systematic review concluded that more active longitudinal
studies are needed to gain a better understanding of the effect of physical activity
on depression in older adults in Korea. Additionally, it is recommended that future
studies measuring physical activity in older adults may consider using objective tools
such as the International Physical Activity Questionnaire and the Metabolic
Equivalent Task rather than fragmented questionnaires or questions to improve the

study’s validity.

Keywords: Older Adults, Physical Activity, Depression, Neuman System Model,
Systematic Review
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