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g AZYEEI 23] BT PUANEE Ao] A
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AR Ak Abold] 117 A AHAA Aol7} A=AE AZe]

13 A3b= <EE 7> Zo] FAH AT
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M
4%
ftlo
i1t

N

A7 TR FAT
- fzT | AR | F5E | FF AT
Al 3z O3
SRR @ | A8m) | Ao | ys@ | ¢ Pl (Scheffe)
(n=13) (n=6) (n=22) (n=7)
1ol & =43 7} 3.08 1367 | 1677 | 2143 | oo | oo doe,
(K-QIDS-SR) 194) | (234) | (385 | (223 ' : d>b, d>a
Hamilton &34 1.54 95 14.77 18.86 -
(HAM-D) a6) | @m | @1 | ag | 161 | <01 )d>c>b>a
CER TR 0.77 7.33 10 13.14 a>a,
(GAD) 109 | 403 | @eh | 61y | BT [ SOLL s,
ek A% 1538 | 1883 | 2018 | 2057
(PSS) @63) | @366) | @04 | ey | 6| 008 1 cra
924 7} 492 | 3000 | 3564 | 4257 | oome | oo S;C’ dib
(PROVE-DS) 48 | 97D | 6371 | 127 : : ;‘;Z a
A EA 0.46 5.33 7.73 11.71
(PROVE-SR) 078) | G16) | @45 | (se | WO | <001 ] d>a cra
el =43 (89) | 2885 | 445 A% | Tl || | P
(PROVE-AAT-avoid) | (7.04) | (869) | (872) | (8.16) ' : c>a, b>a
e zf-3 (22 19.23 40.67 41.77 43.71 1408 | <001 d>a,
PROVE-ATT-anxiety | (10.14) | (1.82) | (1059) | (12.69) ' : c>a, b>a
EERSER 19308 | 16233 | 15132 | 13271
(PROVE-KRQ) ©01D) | (2725) | ase) | ogp | 80T | <001 arc axd
A7 BAA 99 | 445 325 3668 | 2408
(PROVE-ACE) 85 | (3179 | 2093 | ) | 2T | <0L)cra d>a
ul-S-3 ot 2] 7] 1938 | 3067 | 3364 | 3657 | o | o] doa
(PROVE-MC) (836) | 543 | 699 | (36) ’ ' c>a, b>a
o=+ "p<.01, Scheffe "p<.05
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A7 dEbt) o= 71E AFdA AHEEE T8 AE FHE(K-QIDS-SR,
HAM-D, GAD, PSS)¥rt oYzl PROVE A&##(PROVE-DS, SR,
ATT-avoid, ATT-anxiety, KRQ, ACE, MC) A= F 5% =z}
& AUz v -5 #d A mt FosA ForE A

o AZNERZH &3 A9 PROVE X %9 AIddA vn

PROVE A%+ AgGAZS ‘AAY, ‘DA A, ‘Y3 we &
Rom 7|E QA ALgE = AElR i ot JAAFOgRe] oS

ol SAHH(H =AY T =AY T A8 35T 359 °]

e
il
4

95.8%2 4IPS RIS & F A
<HE > YAATFHAAE PROVE A x99 AgldA &7 23
. - FL&7 o) AT
TE O ps | BT Toeae [ sseae [ zeaw |
H = (%) 1 % (%) ¥l % (%) H] T (%) W % (%)
Al ek 11(84.6) 0(0.0) 0(0.0) 0(0.0) 11(22.9)
= 74 1(7.7) 0(0.0) 0(0.0) 0(0.0) 1(2.1)
o 7 A 1(7.7) 4(66.7) 5(22.7) 0(0.0) 10(20.8)
A 9 0(0.0) 2(33.3) 17(77.3) 7(100.0) 26(54.2)
A 13(27.1) 6(12.5) 22(45.8) 7(14.6) 48(100.0)

Chi-square value : 53.337 / p < .001
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o g
ol AlgH = Aexxe 84 T2y JuAdS B3 A3z g 3
28-84 28 1, AEYAxe gy S22 ol fou s AaAdACE &
1= Ak

F7HK-QIDS-SR) @ol BAHOR Felrd #2AA =ol7k 9 Reo] g
Qs ov] GYHUAE Bl $LFH0] FSFE PANDLI £2S 4

= 2=~
gk = A

A
kel

10> A Ao B 22 529 vojE A el

| &/DHEA SEHE HEE EES THEA & )2
doj& gk A R A B B S e o)
CatidFFA AUO | (CARi) | Catid AUO) | Ol Catisd)

ol &5 7t -.308" -.097 -.102 -122 149
(K-QIDS-SR) (.033) (514) (489) (407) (312)
Hamilton §-&357% -.234 -.191 -.154 -.148 037
(HAM-D) (110) (.193) (.295) (315) (.802)
A HEGER A= -.095 -.083 -.041 -.010 003
2] | (GAD) (522) (574) (781) (.945) (.982)
A | 2EHE HE .037 -.020 046 061 -.032
# | (PSS) (.085) (.894) (755) (680) (.828)
FETd Bt =205 -111 -.085 -.109 040
(PROVE-DS) (.162) (453) (567) (463) (.785)
A EA -.200 -.148 -.163 -.188 -.037
(PROVE-SR) (.173) (.316) (.255) (:201) (.803)
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3 Aol =HF & (3] 9)) -120 .033 132 -.063 173
(PROVE-AAT-avoid) (415) (.822) (.371) (.671) (.239)
Aol 2R (=) 015 145 .108 .061 -.012
(PROVE-ATT-anxiety) (.919) (.324) (.465) (.680) (.937)
3 Hne#Ag 085 -.069 .106 102 021
(PROVE-KRQ) (.565) (.644) (472) (.492) (.885)
3737 FAH 49 -.122 025 079 .003 125
(PROVE-ACE) (.408) (.866) (.596) (.984) (.398)
ak&-3fl ot 2] 7] -.141 -.066 -.059 -.127 102
(PROVE-MC) (.341) (654) (691 (.388) (491

5

11> Ae|A g Be) s 22 29 Aujojnt s Wl

¥ 4/DHEA HE|S FHE & SEE -
ol gk Fudg | ereie| 5 eag | asus | FENE
CaidDHEA AUO | (CARY) | Cartid AUO) | (Diarel Cortisd)
7rol - &= 7} — 320" 113 - 166 127 219
(K-QIDS-SR) (027) (.445) (258) (.390) (135)
Hamilton $-& 3% -.232 -.235 -.242 -.168 .069
(HAM-D) (112) (108) (098) (.255) (642)
W B ok 1 & ~.039 ~.039 107 ~ 064 007
(GAD) (791) (791) (470) (.665) (.962)
SEds A 118 — 072 003 073 ~109
(PSS) (425) (628) (983) (623) (459)
o8z 7} 179 113 ~101 ~ 029 142
| (PROVE-DS) (223) (445) (493) (.846) (.337)
HERTEER 233 233 - 266 ~ 253 027
% | (PROVE-SR) (111) (110) (067) (.083) (.857)
HMIEDEEEEIGED 172 ~.033 067 ~ 055 211
(PROVE-AAT-avoid) (241) (823) (651) (709) (.149)
Aol 28 (&L -.033 117 051 071 070
(PROVE-ATT-anxiety) (.985) (.429) (733) (631) (.635)
EEGEL 117 036 196 148 053
(PROVE-KRQ) (.429) (810) (181) (:315) (719)
4737 B4 99 036 -.068 -.081 -133 104
(PROVE-ACE) (810) (.645) (583) (.368) (.480)
155 ok2] 7] ~ 068 142 ~ 161 ~154 149
(PROVE-MC) (.645) (.334) (274) (.296) (311)

Fo] 43 p <001
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£}o)
3] = 7 - -
SR e | s | e | L | DHEA |
A= 30 60+ T 2 Eag "
A A | -
ARE | 786 ]
30% (<0.001)
4% 702" 834"
605 (<0.001) | (<0.001)
i nr 74T 737
274 -
(<0.001) | (<0.001) | (<0.001)
DHEA 954" 935" 807" 773
2w | (<0001 | (<0001 | (<0001 | (<0.001)
] 440" 572 4917 650" 537"
??:- (002) (<0.001) (.001) (<0.001) | (<0.001)
A
: 155 276 218 585" 224 622"
(298) (.061) (141) (<0.001) (.130) (<0.001)
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(

g% DHEA 7] A3t A+E RS o o glola) ofxd &3
& Audel 9 Aow HlHm gor, ok oz Ad dye guy
o] e oz st
<E 15> -84 3287 DHEA 434 A (23 oqt 3h)
E} A =k
2vjojgt gk - -
7174 A3 7435 227 DHEA o1 Y
25 304 603 EUR
74 A% -
7% 792° B
308 (<0.001)
€} 7145 749° 879" B
e 60 (<0.001) | (<0.001)
L 618" 642" 616"
HHA -
(<0.001) | (<0.001) | (<0.001)
DHEA 933° 951" 862" 674° -
= mujg | (<0001 | (<0.001) | (<0.001) | (<0.001)
613 503" 662" 662" 413° 627"
e = (<0.001) | (<0.001) | (<0.001) (.004) (<0.001)
%
44 133 224 241 5207 197 311 B
- (.373) (.131) (.102) (<0.001) (.184) (.036)
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7. PROVE A& g9 32& 2o| £4

PROVE A% A4, ‘4, 47, 9190 weh o} 528 57 4% ‘=

b

of

4 AUC/DHEA AUC, ‘ZEE % B9, DHEA % 2@, ‘mHE «5
Tk, HEE QFUE FA Gl Aolrh A W BAL AAF 2

sh S} ro] vhebgth Ao fol% A2 WAL £ Ysith

¥ 16> PROVE ¥ gl g2 ol WHFEA

PROVE &7
e Fs | 24 | 44 | 99 F p
= (n=11) | (=1) | (=10) | (n=26)
FE]$/DHEA & 4% 5.01 8.80 4.81 3.97
B (Cortisol/DHEA AUC) @) | 0oy | @45 | asy | 9P| 0132
T ZEE = B 39.57 56.82 36.83 347
94 42
4 | Cortisol AUC) 1247 | ©on | o9 | oo | 0T | 0426
ECEn e . . .
= DHEA % £ 9.98 6.46 10.36 9.3 0298 0877
= (DHEA AUCQ) (5.54) (0.00) (7.05) (4.51)
T 2E% &5 = 6.35 24.21 6.58 5.17
. .04
.| caRp 723 | ©o0) | @391 | 65 |28 | 0047
=) FEE dFHF 9.83 17.63 5.74 492 143 0.947
(Diurnal Cortisol) (3.92) (0.00) (8.55) (9.86) ’ ’
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<EI7T> GEATOEA A B 322 Apolo] Mg

PP B 21 L K
=7 (n=13) d=Atg | o=t | ToAst F P
" ) (n=22) (0=7)
#E]%/DHEA % Rul% 5.05 575 4.09 358 N
- . 1475 | 0234
(Cortisol/DHEA AUC) (2.9) (1.39) (2.16) (1.69)
ol
NECEEEEE 39.36 33.82 32.63 39.01
, 0652 | 0586
= (Cortisol AUC) (13.69) (9.01) (15.99) (23.7)
~ | DHEA # 20 % 9.83 6.85 958 1171 064 03
; (DHEA AUC) (5.17) (1.06) (5.89) (4.97) ' '
T Z8E &5 5 7.30 851 452 6.98
HE S o N , 0814 | 0493
| (CARD (8.47) (3.32) (577 (8.43)
.
A | ZEE 92wz 9.40 525 442 8.60
A | HEE AT ° 1083 | 0366
(Diurnal Cortisol) (5.71) (9.91) (10.12) (6.87)
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5. AFATFA AL Fo3LFR S

ddAT N E=e] PROVE A2l dA, g S288 FFste] vz U]
(Minds.NAVI)'e] H% Ad AHAE ‘Green(HA), ‘Yellow(B A1 A7 2] 2.3
A7 W A4, ‘Orange($2% 7tsd =o. A&7 WE I4)) Red(F-
7t WS =9 AT AR d4)E =ESY FREF) Ad
HE 22 Eg0] gar7|Z2Ae fFa4S sttt
b, DA NERTY FR5SFN ALY FREEFN AT FEA

T A AHAE/TE5E/TF) 3B/ES HYo] dErte] W
o] Al Mty HAoA A"y 42l Fdor FRFoEN AR
deAds A5dor dausta 7] Wi UE=E 100.0%e 2 & 4 At
A Agdiza 139 T 8Wol &5 94 AL LUYsoR Bolk=
61.5%°]th, AA AdAFHdA 48l el 43Wo] 7]E A W T
g S e Blow B o A 896%S HAS & Uth
<HE 18> AT AR vhol= WH] (Minds.NAVI) F34 3}

- oo B

ra BEINET o [2eoae [ 250 A
H % (%) W% (%) R % (%) H 5% (%) H (%)
Green(% %) 8(61.5) 0(0.0) 0(0.0) 0(0.0) 8(16.7)
Yellow(HE7F daa4%) 4(30.8) 0(0.0) 0(0.0) 0(0.0) 4(83)
Orange(A &7} W d) 17.7) 4(66.7) 4(18.2) 0(0.0) 9(18.8)
Red($13, Al9)84 25 D) 0(0.0) 2(33.3) 18(81.8) 7(100.0) | 27(56.3)
Al 13(27.1) 6(125 | 22(458) | 7(146) | 48(100.0)

Chi-square value :
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54630 / p < .001 ; Fisher's Exact test : 46.224 / p < .001
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ABSTRACT

Efficacy Analysis of Software as a Medical Device

for Assisting Diagnosis of Major Depressive Disorder

Kim, In Young
Dept. of Medical Device Engineering & Management
The Graduate School

Yonsei University

Recently, major depressive disorders are diagnosed through interviews
with psychiatrists based on clinical diagnostic criteria, but there are many
limitations in terms of scientific evidence and objectivity. In order to
supplement the limitations of objectivity of clinical diagnosis and increase
the efficiency of diagnosis, it 1S necessary to develop a technology for

diagnosing by integrating biological markers and psychological indicators.

Based on the above background, this study focused on analyzing the
efficacy of diagnostic assistance software as a medical devices developed

to classify clinical research subjects into healthy control group and major
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depressive disorder group. Specifically, the first purpose of this study is to
recruit healthy controls and patients diagnosed with major depressive
disorders and to verify their effectiveness as a diagnostic aid device
through sensitivity and specificity by integrating psychological indicators
collected through self-survey and saliva hormone analysis with the final
classification results of the diagnostic aid medical device "Minds.NAVI".
The additional purpose of this study is to analyze the correlation between
psychological indicators, saliva hormone indicators, and serum hormone

indicators.

The research hypothesis for this is as follows. First, there will be a
significant difference in the comparative analysis of psychological indicators
between the health control group and the major depressive disorder patient
group. Second, there will be a difference in the concentration of saliva
hormones, which are physical indicators of the healthy control group and
major depressive disorder patients. Third, there will be a correlation
between the psychological indicators, saliva hormones, and serum hormones
in the healthy control group and the major depressive disorder patient
group. Fourth, there will be a significant difference between the healthy
control group and the major depressive disorder patient group in the group
classification results derived based on the psychological and physical
indicators of "Minds.NAVI”. Fifth, the comprehensive classification results
of "Minds.NAVI” which integrates the results of psychological indicators
and biological indicators, will have significant effect in terms of the

diagnosis, sensitivity, and specificity of clinicians.
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The research method was designed in the form of clinical trials to
confirm the effectiveness of medical devices in accordance with the
enforcement rules of the Medical Device Act. Specifically, Gangnam
Severance Hospital (task approval number: 3-2021-0440) and Sinchon
Severance Hospital (task approval number: 1-2021-0085) were approved by
the IRB of the hospital in recognition of the Ministry of Food and Drug
Safety’s application for medical device clinical plan (approval number:

1267).

There were 48 clinical study subjects, who were hospitalized and collected
psychological index data using the PROtecctive and Vulnerable factors
battEry (PROVE) test using an online survey method, and collected blood 4
times (before bedtime, after waking up for 30 minutes, after waking up for
60 minutes). The saliva samples and blood samples collected in this way
were analyzed for concentration of cortisol and Dehydroepiandrosteron
(DHEA) hormones using the Enzyme-Linked Immunosorbent Assay
(ELISA) method and used as biological indicators of this study. Data
analysis was analyzed at a significance level of 5% by applying statistical
techniques suitable for the verification of research purposes and research
hypotheses, that is, chi—square test, correlation analysis, and one-way

analysis of variance.

The results of the study are as follows. First, 48 clinical research
subjects were recruited, with 13 healthy controls and 35 patients with
major depressive disorders. Comparison of demographic variables showed

significant differences in gender and drinking history There were significant
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differences in psychological scale scores and the distribution of
psychological stage (normal/interest/boundary/risk) classified by the PROVE

test between the two groups.

Second, there was no significant difference in the comparison of salivary
cortisol and DHEA hormone analyses between the healthy control group
and the major depressive disorder patient group. However, it was found
that proportion of abnormal adrenal stress phase tended to be increased in

the major depressive disorder patients with moderate and severe episodes.

Third, in order to confirm that the saliva hormone measurement method
1s a clinically useful analysis method, an analysis of the correlation
confirmed a significant correlation between saliva hormones and serum

hormones.

Fourth, the final classification results of "Minds.NAVI”, which integrates
psychological index by the PROVE test and biological index by cortisol
and DHEA analyses, were defined as Green(good), Yellow(recommend
mental health promotion), Orange(probable depression need to treat), and
Red (definite depression need to treat). This classification showed that the
sensitivity was 1002 and specificity was 61.5% and accuracy was 89.6%
when it was compared to the standard clinical diagnosis by the

psychiatrists.

This study has the following clinical implications. First, "Minds.NAVI"
may be a meaningful software as a medical device (SaMD) for clinician to
help diagnose and make a treatment plans of patient with major depressive

disorder in more comprehensive ways considering biopsychosocial factors.
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Second, this SaMD will help clinicians identify patients who are suffering
from severe depression and need intensive psychosocial interventions with

high risk of suicide and evaluate effectiveness of treatment.

Key words : Major Depressive Disorder, SaMD, Clinical Trial/Study, Efficacy Analysis
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