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ABSTRACT

Depressive disorder and associated factors of

cancer patients using PHQ-9

Kim, Jung-Won

Advisor : Prof. Han, Mi Ah M.D., Ph.D
Department of Public Health,

Graduate School of Health Science,

Chosun University

Objective: New cancer cases have been steadily increased, and cancer
survival rates have continue to rise. As a result, the psychological problems
of cancer patients emerging as important, and the most common problem is
depressive disorder. In particular, depressive disorder in cancer patients
requires appropriate management because it negatively affects treatment,
prognosis, and daily life. The purpose of this study was to analyze the

factors related to the depressive disorder of cancer patients.

Methods: The 7th Korean National Health and Nutrition Examination
Survey (KNHANES) data was used. Total 590 adults with cancer diagnosis
history were selected. Patient Health Questionnaire-9 (PHQ-9) was used to
investigate depressive disorder. For statistical analysis, SPSS version 26.0
was used, and chi-square test and multiple logistic regression analysis were

performed.
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Results: Overall 6.3% of adults with cancer had a PHQ-9 score of 10 or
higher. And 14.6% of the people experienced mild depression with more than
5 points, or 20.9% of the total subjects, had mild or higher levels of
depression. Marital status, education level, income level, and private insurance
coverage, physical activity, stress perception, and activity restrictions were
associated with the depressive disorder. In multiple logistic regression
analysis, marital status, activity restrictions, stress perception, and current

treatment status were significantly associated with the depressive disorder.

Conclusion: The study presented the prevalence of depressive disorder
among adults with cancer diagnosis history. Marital status, activity
restrictions, stress perception, and current treatment status were factors

associated with depressive disorder.

Key words: PHQ-9, Depressive disorder, Cancer, KNHANES
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oo eEutel 9179 Abg 9191 1912 275%S A8k 2019 ko= <l
AbEARE = 81,203 ol vk oF WAAg EE FES F7F Aol 20184
ForAzbE 109 A Bo 1388 F7hsE 2438379 o lth 27X HS fgk =
P& ARG garee vg 508 59 HESS 10d A B 163%
B2 703%E 715 ATHINCC, 2020). o)A H AEL FHoz oF FHate

no

N

o) A A FR g Bol wobdm gom o dds AAGE A
27k Avte] Fo BEthd @At A=W od A B4 Fod FYal

A H= AgA 2AES agste] A8 A4l whgstar vk(Yu, 2017). &

sz 23 Ak AeE Al Tago), 7B, Bobgel, Ao,
o F 2EY G, A3 sol dom, b &3] WSt A 5 o
U 2o o] tH(Kim et al., 2006).

42l o e e R 211709 &Gl AFE HENHEA S AY, 987l
T 4% T tH(Krebber et al, 2014). -8y oF A5 gido=z

8-2
A A HEE(Mini International Neuropsychiatric Interview, MINDZS
g8t A= 187%=2 dukele] vl &4 FTol =R (NCC,

2009), F=Foh7t A= oF TR AP o]l 2EA 42 b A v
aff 46-52% =3ktH(Ko et al, 2019).

N7 A= Ag AWkl vlE] A e AiE wEA gs AH
o] 38 =2 m (Dimatteo et al, 2000), 53] & ¥ &= A3 2A|

o BAZ A4HE 57k ol 448 MY Aun Bt oGk o= 2
ook AAe AW, o F, BN E, AR £IE, AU RYHO

=
Al @t (Mausbach et al, 2018). & & FHALS] 4o} HHdE 202
1

o] = o) = >~
Ay EHoR W F2, AE A, , N
F, dee] glom A% #Y 40w %Y, AA BE,

(Begovic—-Juhant et al., 2012; Caruso et al, 2017; Hinz et al., 2019, Jang et
al., 2013; Karakoyun et al., 2010; Ko et al., 2019; Krebber et al., 2014; Linden
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et al, 2012; Philip et al, 2013; Tsaras et al., 2018). o]x & < HHH =<
Folol HHE A v ol FolH oy E Ao &E af’—x} sk
o] H7}=-(Patient Health Questionnaire-9, PHQ-9)& o] & T v
A7 o]t

PHQ-92 Ax1A3 Ak @ EAHH(The Diagnostic and Statistical Manual
of Mental Disorders 5th edition, DSM-V )] & 7]Fol sgst= 9719 &
Fow FAHE WrtETE 3 U7 Ao JAF 2eAte] FfA o w go}
124 omel A B AEolA 5G] AFE AEKE] AET F o,
Ao FHAY AEFH =AHdE Heslt(Joo, 2020; Patel et al, 2019).
Beck &% (Beck Depression Inventory, BDI), Hamliton $& H7}=+
(Hamilton Depression Rating Scale, HDRS), ®WH<% &% 3 %= (Hospital
Anxiety and Depreession Scale, HADS), 93std-+4EH 2% (Center for
Epidemiologic Studies Depression Scale, CES-D)¢} o] AF#tAdo] #ol3dt 4250
3, PHQ-99 #3 7t WA E}ld =iz Cronbach’s a=0.892.2 A& & 4 glo
™ BDI, HADS, Zung #7187} $€%=7+(Zung Self Rating Depression Scale,
SDS)Et W7Ee Eo]kx7l =thHAn et al, 2011; Cameron et al, 2008;
Kroenke et al., 2001; Park et al, 2010). BDI, CES-D, HADS, HDRS+ DSM-V
o] Hek 7|EE dF EgehA Edvhe Aol 9o, PHQ-9L A4 F
ol AxHA il mHg WS QotshA] o *O“OV*O] =t el 9

t}(Park, 2017; Yoon et al., 2012).

o o
o) o

=
o

]E 0_6H %U E-ﬁél:g_ 2 T 7o 'L,
B4, AAAZGEAAY, AGAE A7 24 SolA PHQ-9& &&3t= A4Ed
At Fhstn Qler sMAgggRldAE A% AREL 35 F 443

7 ZAb sEdo s Weket PHQ-9S &83te] & E ZAbsta Atk

(Han et al., 2008; Spitzer et al., 1999).

ZAbe] g A 5 o A 2 FEs EAstaL, deby =
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FAE HESIL o2 Fa 0 APEATE A BE 44 2L Wk A%
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Ao gla A% 2 AAR AR A4712007-2000) 5 E AAZA W A

kil ATHKDCA, 2020).
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NEoR AESAT EATE 19202 EE 2AT )

oM gz T, ul
2T A gERd M e AL AE U T ATFERES ol &3
o 237) HEIFFE AAATHKDCA, 2020).
PHQ-92 2d F7]2 3 2AYE = ZAMGEOR A7719 49 20161 =<}
20183 =l A ATh 13 E(2016)°] 81507, 3 (2018)0 7,9927, =

| ,
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C. A48 &4

H A8 SPSS for window version 26.02 AF&3le] EAstgdTh oA

kel 54 29 PHQ-99 A& A&7 s 9
s 2 AASEA T, gAY dity 54 A% #d 54, o 44
543 PHQ-99 A= Yetyes 2449 #AHdS +43H7] ¢80
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A7 A

4 EQom AEe ool 370%(627%)01 Ak AF - 654 vnkel ol
A7} 3037 (51.4%)°] A HMean=62.44, SD=12.05). A& #2147} 333
4 (66.5%) 010t A& H= w-A7E s t3A7E 4557 (77.1%) 01 9 1:‘r

F ST 258 &% o]kl iR 7F 1857 (31.3%), wtul &A1 At
7} 8078 (13.6%), iLeda &9 o4 A= 3259 (B5.1%) oAttt A5 F

T2 TR AT 31279 (53.1%) 01 Atk WIRERE Zh]] o= WIZER Y o)
A= HAA7E 3837 (64.9%) ©] A tH(Table 1).
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Table 1. General characteristics

Characteristics N(%)
Sex
Male 220(37.3)
Female 370(62.7)
Age (Year) M+SD 62.44+12.05
< 65 303(51.4)
> 65 287(48.6)
Occupation
No 333(56.5)
Yes 256(43.5)
Marital status
Single 135(22.9)
Married 455(77.1)
Education level
< Elementary school 185(31.3)
Middle school 80(13.6)
> High school 325(55.1)
Income level
Low 276(46.9)
Middle to high 312(53.1)
Private insurance
No 207(35.1)
Yes 383(64.9)
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dzke] A7 #d 5402 S5 FH 1d7 4 18] o) &5 A9 o)
A= T A7 31998 (54.3%) 01 Atk FA2 vl ARV 3819 (64.8%), A
AxF7F 164 (27.9%), A EFAdAE 439(7.3%) oIt AL ELS 1Y o
ANE HAHE WAAIE 4578 (77.6%) 0l At Fubdse Aglo] gl
A7F 21778 (36.8%), 1719] Agho] ojghsl uldAt7b 1347 (22.7%), 270 ©]/d]
A gkl o]ghy o A7t 239Uﬂ(4o.5%)01°4E‘r. 2~E 2 2z

gl tAA7E 46178 (78.4%) 01 At 5/ shF Ht AR Hit £
AlZko] 8AIZE mIRkQl kA7 3749 (63.5%) ©] R tHMean=7.27, SD=1.35). €&
Age &F Aol fle idA7E 50418 (85.4%) el Atk A A FAF= Huke]

gl tAR7E 2517 (42.7%), HAIFQD thdA7E 1519 (25.7%), BIRkQl o=t
+ 186 (31.6%) ©] A tH(Mean=23.87, SD=3.13)(Table 2).

Collection @ chosun



Table 2. Health related characteristics

Characteristics N(%)

Alcohol drinking

No 269(45.7)

Yes 319(54.3)
Smoking status

Never smoker 381(64.8)

Former smoker 164(27.9)

Smoker 43(7.3)
Walking frequency

None 132(22.4)

More than 1 day 457(77.6)
Number of disease

None 217(36.8)

One 134(22.7)

More than two 239(40.5)
Stress perception

No 461(78.4)

Yes 127(21.6)
Sleep time (Hour) M+SD 7.27+1.35

< 8 374(63.5)
> 8 215(36.5)

Activity restrictions

No 504(85.4)

Yes 86(14.6)
Body mass index M+SD 23.87£3,13

Not obesity 251(42.7)

Over weight 151(25.7)

Obesity 186(31.6)
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_10_



3. Ak <

Bl ¢ we
(14.7%), <1%+ 8478
2278(3.6%), 1+t
grol ol el
448+ (76.1%)©
370 (62.8%)°

OJ— O

Collection @ chosun

(13.6%),
1778 (2.8%),
727 56678 (95.9%) ©] 3
At Mean=50.21, SD=43.58). +H

A 7E 3319 (56.1%6) ©] A
o2k 7E 37878 (64.19%) ©] A

SA0R o TR AT 13078 (21.1%),
b ! 66 (10.7%), et 52 A4
71eF ¢ 1559 (25.1%)°] At N
k=0

1:10

o

AtH(Mean=8.14, SD=7.29). &4 ¥ oF &= AA 3 FolA
Atk @Al Am AReE A AR FolA 4

) TH(Table 3).
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Table 3. Cancer related characteristics

Characteristics N(%)
Type of cancer
Thyroid 130(21.1)
Breast 91(14.7)
Stomach 84(13.6)
Uterine cervix 66(10.7)
Colon 52(8.4)
Lung 22(3.6)
Liver 17(2.8)
Other 155(25.1)
Number of cancer
One 566(95.9)
More than two 24(4.1)
Age at diagnosis (Year) M+SD 50.21+43.58
< 65 448(76.1)
> 65 141(23.9)
Duration of cancer (Year) M+SD 8.14+7.29
<5 219(37.2)
>0 370(62.8)
Current cancer patient
No 331(56.1)
Yes 259(43.9)
Current treatment
No 378(64.1)
Yes 212(35.9)
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4. A4 PHQ-9 #&d &4

hA#e] PHQ-99 A¥= 7z} #3 T 7M =& Hi dAee 2o ddEy
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o
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o7 §-&oldl alFsh= ﬂ%‘x}t 37 (6.3%) ] A T 04 o=
el A7 46778 (79.1%), 5-98 o2 Awst &7 el udATE 8
(14.6%), 10-198 .2 F5= F&&HQl a7t 347 (58%), 2053 old o=
T5 FEFANYI A= 378 (0.5%) 0] A tHTable 4).

o
oz

*
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o)
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Table 4. PHQ-9 Score and classification of depressive disorder

Questionnaire / Classification Mean SD

PHQ-9 2.70 4.02

1. Little interest or pleasure in doing things. 0.28 0.76

2. Feeling down, depressed, or hopeless. 0.25 0.66

3. Trouble falling or staying asleep, or sleeping too much. 0.66 1.03

4. Feeling tired or having little energy. 0.72 1.05

5. Poor appetite or overeating. 0.31 0.74

6. Feeling bad about yourself - or that you are a failure or

] 0.19 0.59
have let yourself or your family down.

7. Trouble concentrating on things, such as reading the

) o 0.13 0.53
newspaper or watching television.

8. Moving or speaking so slowly that other people could

have noticed? or the opposite - being so fidgety or restless (.16 0.35
that you have been moving around a lot more than usual.

9. Thoughts that you would be better off dead or of hurting

) 0.10 0.43
yourself in some way.

Classification N(%)
Normal (0-4) 467(79.1)
Mild (5-9) 86(14.6)
Moderate depressive disorder (10-19) 34(5.8)
Severe depressive disorder (> 20) 3(0.5)

Depressive disorder
No 553(93.7)
Yes 37(6.3)

_14_

Collection @ chosun



0

™
e

-

L

DR

2078 (4.4%) 0.2 25 *}o]

-

L

WAL 1798(126%), W47 Ae DA

7F AATH(x?

o337

akel

% ol

N

-
5l

=

2~=2 O
T T

e

11.901, P=<0.001).

o
T

SRRl

NE ==
2= T

o] fl=

22.161, P=<0.001).
6%(1.900).(2_; %9]?:7} 2}017]_

1

L

2:

ol 7b A TH(x

Pl thad&7E 307 (10.9%), ‘o<l =k

9

1

k)
yal

_q]

o

8 (25%) o2 +r

-

L

2478 (13.0%), T8t =4S HEA7F 58 (6.3%), L

A A TH(x*=20.394 P=<0.001).

22 (10.6%), W1ZTH

2

3

Aol 7b Al

z‘ﬂ_

9l

AH o=

o

(x*=10.298 P=<0.001).

(Table 5).

_15_

Collection @ chosun



Table 5. Comparison of general characteristics & depressive disorder

Depressive disorder

Characteristics x2 P-value
Yes No
Sex
Male 15(6.8) 205(93.2) 0.179 0.673
Female 22(5.9) 348(94.1)
Age (Year)
< 65 22(7.7) 265(92.3) 1.848 0.174
> 65 15(5.0) 288(95.0)
Occupation
No 24(7.2) 309(92.8) 1.114 0.291
Yes 13(5.1) 243(94.9)
Marital status
Single 17(12.6) 118(87.4) 11.901 < 0.001
Married 20(4.4) 435(95.6)
Education level
< Elementary school 24(13.0) 161(87.0) 22.161 < 0.001
Middle school 5(6.3) 75(93.7)
> High school 8(2.5) 317(97.5)
Income level
Low 30(10.9) 246(89.1) 20.394 < 0.001
Middle to high 6(1.9) 306(98.1)
Private insurance
No 22(10.6) 185(89.4) 10.298 < 0.001
Yes 15(3.9) 368(96.1)
-1 -
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Table 6. Comparison of health related characteristics & depressive disorder

Depressive disorder

Characteristics x2 P-value
Yes No
Alcohol drinking
No 18(6.7) 251(93.3) 0.134 0.714
Yes 19(6.0) 300(94.0)
Smoking status
Never smoker 19(5.0) 362(95.0) 3.401 0.183
Former smoker 15(9.1) 149(90.9)
Smoker 3(7.0) 40(93.0)
Walking frequency
None 17(12.9) 115(87.1) 13575 < 0.001
More than 1 day 19(4.2) 438(95.8)
Number of disease
None 9(4.1) 208(95.9) 3.474 0.176
One 8(6.0) 129(9.40)
More than two 20(8.4) 219(91.6)
Stress perception
No 9(2.0) 452(98.0) 68.187 < 0.001
Yes 28(22.0) 99(78.0)
Sleep time (Hour)
<8 20(5.3) 354(94.7) 1.519 0.218
>8 17(7.9) 198(92.1)
Activity restrictions
No 21(4.2) 483(95.8) 26.054 < 0.001
Yes 16(18.6) 70(81.4)
Body mass index
Not obesity 18(7.2) 233(92.8) 0.627 0.731
Over weight 8(5.3) 143(94.7)
Obesity 11(5.9) 175(94.1)
- 18 -
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el s 1842%) 02 Fole 2ho]7h f1THx*=0.189, P-value=0.664).
AP 654wl oAl 27(6.0%), 654 o) Ak

l“fuo

2=0.207, P-value=0.649). 4 7]7t& 5
Abel Azl 28 (7.6%) 0.2 -9 3 xfo
{

—

7F 1A TH(x?=2.866, P-value=0.239). @A % olf= A FH TolA &2
HgA7E 187 (5.4%), A 1 < A= 1998(7.3%) o2 F23 2ol 7}
AATH*=0.890, P-value=0.345). @A A= of= @A A5 FolA &< o
FA7E 1998 (5.0%), dA A5 <

A tH(x2=2.733, P-value=0.096)(Table
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Table 7. Comparison of cancer related characteristics & depressive disorder

Depressive disorder

Characteristics X2 P-value
Yes No

Lung
No 35(6.2) 533(93.8) 0.392 0.531
Yes 2(9.1) 20(90.9)

Stomach
No 30(5.9) 476(94.1) 0.832 0.362
Yes 7(8.3) 77(91.7)

Liver
No 16(94.1) 36(6.3) 0.019 0.892
Yes 1(5.9) 537(93.7)

Colon
No 34(6.3) 504(93.7) 0.002 0.964
Yes 3(5.8) 49(94.2)

Breast
No 32(6.4) 467(93.6) 0.076 0.783
Yes 5(5.5) 86(94.5)

Thyroid
No 30(6.5) 430(93.5) 0.548 0.459
Yes 7(5.4) 123(94.6)

Uterine cervix
No 35(6.7) 489(93.3) 1.151 0.283
Yes 2(3.0) 64(97.0)

Other
No 25(5.7) 410(94.3) 0.453 0.501
Yes 12(7.7) 143(92.3)
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Table 8. Comparison of cancer related characteristics & depressive disorder

Depressive disorder

Characteristics X2 P-value
Yes No
Number of cancer
One 36(6.4) 53(93.6) 0.189 0.664
More than one 1(4.2) 23(95.8)
Age at diagnosis (Year)
< 65 27(6.0) 421(94.0) 0.207 0.649
> 65 10(7.1) 131(92.9)
Duration (Year)
< 5 years 9(4.1) 210(95.9) 2.866 0.239
> 5 years 28(7.6) 342(92.4)
Current cancer patient
No 18(5.4) 313(94.6) 0.890 0.345
Yes 19(7.3) 240(92.7)
Current treatment
No 19(5.0) 359(95.0) 2.773 0.096
Yes 18(8.5) 194(91.5)
~ o -
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C. $2goqel Fgo] A& £

Tl el GFo] v gloewE AT AHE weATE Ade didA
of wel wi-A7E = oiEAe] wAHZE FoEkAl =dtHOR:2.44, 95%
01-589). 2Ed 2= QA& 2EHZ2~ AA7F gle tidzte] vl& ~Ed X~
7F = widAke] wAbE b fef sk Al = tHOR:14.49, 95% CI:5.97-35.13).
A &g Aol fli= Aol vls] 25 Aol = iAo At
stAl = SHHOR:3.11, 95% CL:1.29-7.48). & dAl X5 oAF= AA
A7 FolA @2 Al vl X]E S odAke] wAR 7L o kAl =%
THOR:2.49, 95% CIL:1.09-567). 1% FF2 L5 & o] Fd Aol H]
3 &gt &9 olskel tdAHOR:1.95, 95% CL0.68-5.63)¢F 3t <l
FZHOR:1.44, 95% CI:0.39-5.33) 9] Iﬂx}‘ﬂ] 7h = ARE FeoehA gt &5
R =R S e o I R =i d e o Bt A o) o I o e
2 ATHOR:2.30, 95% CL0.75-7.02). WIZtRF 7FY o F+= wZtRFo] = o
Gkl wlsl RIZFE ol gl tiARe] wAMIZE Ekeur frolehA Sttt
(OR:1.43, 95% CIL:0.59-349). AAlZ-s2 14 oY A7|E AHsh= i
Hlel A7) Aol gl WidAke] wAn v Eokou FofshA e kthHOR:1.41,
95% CIL:0.57-3.47)(Table 9).
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Table 9. Influence factors of depressive disorder

Independent wvariables

Depressive disorder

OR 95% CI
Marital status (/Married)
Single 2.44 1.01-5.89
Education level (/=High school)
< Elementary school 1.95 0.68-5.63
Middle school 1.44 0.39-5.33
Income level (/Middle to high)
Low 2.30 0.75-7.02
Private insurance (/Yes)
No 1.43 0.59-3.49
Walking frequency (/>More than 1 day)
None 1.41 0.57-3.47
Stress perception (/No)
Yes 14.49 5.97-35.13
Activity restrictions (/No)
Yes 3.11 1.29-7.48
Current treatment (/No)
Yes 2.49 1.09-5.67

OR, Odds ratio; C.I., Confidence interval.
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&l B7h=7¢ PHQ-92 =W ?WH ﬂﬂ”#/ﬂ

1 (An et al., 2011; Kroenke et al., 2001; Park et al., 2010),

TN AFFEZAANA L SHES ST HY oJFY 3 TFoz FASH
q

= AdHe Adsa, v= o =7k =] vlal & fd =dEAd

(KDCA, 2020). PHQ-9 Z 37} 53 ooz Av|g ¢3S A dste =t
= 146%=, 20.9%° M Fste= g7 Aw H
PHQ-9& &&3] 108 oS 2oz H7gh Mg fold o FHxte <
=&l S 5572%E FAEE FEolJAHEmst et al, 2019; Lee et al,
2012; Yang et al, 2018). 18iv 547 & A& o= SFIAY, &S A
T2 FAE dFoR g AFe B 58 FTEoE HiuHT. AgdA
A ek F 270 ojule] BlAMEFY AAE gFeR g A

r?‘&
w1
M
o,
o
1o,
o
o
N
N
o,
%0,
32
i)

il

¢
-
rr
o
o
o

T70o] 14% = =d=d(Pirl et al, 2012), & AT+ A H F49 7|1to
8d ool e Al ¥ FolA ¥ WFATF 56.1%=E, F47] A=TE F
SHAAY Z7I AEAE e w2 57 wZel Aolrb e AR A7
At ek AgATeaA Y 2 HE B8 dA A5 FA 4 FAE Y
o2 3 Ao Ao FFE 8-15%E == (Grapp et al., 2016; Hinz

et al, 2016; Khadilkar et al., 2021; Maneeton et al., 2012), ¥ A= 3Hx}9]
A5 Foly & WII7F A A @dka Ay FEo|y ofgEe] AF F<l

RS FESE PHAA Y FA B AARNYL & Qe ol FIA

FE&Fefol o3 Jgo] Y= fdoer AT A= wlArt A= AR
ALY -l 7hsAde] mkon, APATolA f
et s gide= g At fFAMSE At (Maria et al, 2017, Tsaras
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AZL i o fEAbE WAt fls o Akl va gk

A o] & T3 6-18% % A H(Sprehn et al, 2009). ¢+ 4
b= o FHoly AF Ao AAH ALY, AAF AL AA FE A, A
A A, A AR To Aol Hastd, 7 Y T TR weAE F3l

ol#gt A& 7] wFolgt AZtEtH(Jeong et al., 2019).

2EY 2 JAA7F gl A v 2Ed A JAA7F U= A &%
of 7bs/dol wstom, Aol A Astriehat et S5 o= 3 A
Tob A A3l th(Fischer et al, 2018; Jessica et al, 2019). ¢ & =}9
2EY s Aol o 2, dHo dF A8 AA, dAe g 53 22
AAA ojux o] Wiglo| Al UElE G ow oo fle] #H 4 9tk
(Choi et al., 2018; Jung et al., 2017). T3+ &5 Asto] §le iAol Hls| &
s Ago] A= WY &G TheAel w=koH, vt o AE o
Aoz g A A et A A3 HCho & Kim, 2010; Park & Hong, 2017).
4 FHEAE FEold FAAR FoA deve FAEolY TR 8
A E, o], of7h ddAEe] BHS 58 zdste] &% Algke] dQle]
Ho, &7dele] dlo]

|

=
B oFolA S tidAkel HlaE @A Aw Tl A &%
2]

0,

F, Wd, AL 24 Fol AvH(Yoon & Jo, 2011). #<HA|

M@ A zel A

o
o
o
n
N
-,
i

S d(Linden et al., 2012), ¥ A= At

Aek $2FS HolE=dH(Lee & Cartmell, 2020), ¥ A7 o
8 ool 7] wiitel Afol7t gl FHoR A7t
2 A AHdeozs AA, AFE Yl AFES ARG FEAE T
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