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Objectives: The purpose of this study was to identify the needs of bio-signal devices for the diagnosis,
assessment, and analysis of neurocognitive disorder in Korean medicine (KM) hospitals and clinics.
Methods: A questionnaire was developed to survey the current status of medical device use, and diag-
nosis and interventions for patients with cognitive disorders in KM hospitals and clinics. November
11~December 2, 2019, 114 responses (71.9% completed) were collected by internet-based ques-
tionnaires from the members of the Korean society of Oriental Neuropsychiatry.

Results: The clinical requests were in the descending order of hematology analyzer, ultrasound imag-
ing system, and electroencephalography among the 15 most commonly used devices of which re-
search would support for their clinical usability. The biosignal-based devices showed the highest re-
search demands for patients with mild cognitive impairment rather than more severe stages of cogni-
tive impairment. Prevention rather than diagnosis, or several treatment regimens was the strongest
clinical area of the KM for patients with neurodegenerative cognitive impairment. Many responded
that five to 10 minutes of test duration and 20,000 won to 30,000 won of cost would be appropriated
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for a new device to be developed.

Conclusions: There were strong demands for the development of bio-signal devices for neurocognitive
disorders among the KM doctors. Specifically, it showed high needs for the technology that can be
used in the prevention area of cognitive disorders. Additionally, new medical devices to assess cogni-
tive functions and to obtain KM pattern-related information were the high needs.

Key Words: Neurocognitive disorder, Bioelectric signal, Electroencephalography, Pulse wave, Eye
tracking, Pattern identification.
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Table 1. General Characteristic of Responders (N=114)

N %
Sex
Male 72 63.2
Female 42 36.8
Age
~29 34 29.8
30~39 39 34.2
40~49 21 18.4
50~59 17 14.9
60~69 3 2.6
Year of clinical experience
<3 years 22 19.3
>3 years, <5 years 24 211
=5 years, <7 years 12 10.5
=7 years, <10 years 1 9.6
=10 years 45 39.5
Specialty
General physicians 64 56.1
Medical specialist 50 43.9
Neuropsychiatrists of KM 43 37.7
Others 7 6.1
Workplace
Korean medicine clinic 45 39.5
Korean medicine hospital 52 45.6
Geriatric hospital 7 6.1
Western medicine hospital 2 1.8
Health center 5 4.4
University 2 1.8
Research institute 1 0.9
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Table 2. Frequency of Medical Device Use in Korean Medicine Hospitals and Clinics (N=114)

3l 73 ARl

Aae e A e
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Frequency of current use

Expected frequency of future use

Need assessment

Medical device Rank
NP GP® NP GP° score
Pulse Analyzer 16212 14+10 2912 28=1.2 3.78 7
Tongue Diagnosis System 1.3£0.7 12+08 29+13 28+13 4.38 5
Heart Rate Variability 3.2+17 2.4+16 3.8+1.3 3.0+£1.4 2.14 14
Yangdorak (Ryodoraku) 1.4x0.9 1511 27+1.2 24+12 2.49 12
Thermography 1.8+1.2 1.9+12 2.8+13 3.0+£1.2 3.22 10
Autonomic Bioelectric Response 1.6+1.1 1.3+08 25+13 2.3+12 2.32 13
Constitutional Diagnosis System 1.3£0.7 13206 26=1.1 2.7+1.1 3.65 8
Electroencephalography 2316 1.4£09 3.7+1.4 3.1+1.2 5.54 3
Bioelectrical Impedance Analyzer 1.7+0.9 2.5+1.4 2.7+141 3.3+1.4 2.69 11
Ultrasound Imaging System 1.2£0.6 1.6+1.1 3.3£13 3.4+13 6.14 2
Hematology Analyzer 1.8+1.2 22+16 3.8+12 3.8+1.1 6.47 1
Bone Densitometers 1.5£0.8 15+1.0 2.7+13 31=12 4.27 6
Electro-acupuncture 3.8=1.4 41212 4.420.8 4.3+1.1 1.55 15
Electro-moxibustion 2.3+1.6 2.8+1.7 3.8+11 3.8+1.3 4.58 4
Laser/Light-emitting diode 2.4+17 2706 3.7+0.2 3.5+1.3 3.60 9

*NP: neuropsychiatrist of Korean medicine, °GP: general physicians of Korean medicine.
Data are presented as mean+standard deviation. Need assessment score was calculated by X (required frequency level-present frequency level) xrequired frequency level/N).

Table 3. Utilization of Bio-Signal Detection Device in Various Neuropsychiatric Diseases (N=112)

Current utilization

Expected future utilization

Need assessment

Neuropsychiatric disease NS o NG o score Rank
Depressive disorder 34+13 3.0+1.2 4.3+0.7 39+141 0.83 3
Anxiety disorder 3.6x1.3 3.0x1.2 43=0.6 3.9x141 0.42 9
Sleep disorder 3.8+1.1 3.7+141 4.4+07 42+0.9 0.44 8
Hwa-byung (anger syndrome) 3.7+1.0 35+1.2 3.9+08 4.0+1.0 0.73 5
Schizophrenia spectrum disorder 1.9+1.1 1709 2.6+0.8 2.7+1.1 0.33 10
Substance-related disorder 1.9+0.9 2.0+1.0 32+1.0 3.1x1.2 0.89 2
Eating disorder 2.0+1.1 23+12 3.1+09 32+141 0.61 6
Major neurocognitive disorder 2.8+1.3 2714 4.3+0.8 3.9+141 0.74 4
Mild neurocognitive disorder 31+14 2.8+14 4.4+08 39+1.1 0.92 1
Child/adolescent mental disorder 27+15 2.3+1.1 3.9+09 36+1.1 0.55 7

*NP: neuropsychiatrist of Korean medicine, °GP: general physicians of Korean medicine.

Data are presented as mean+standard deviation. Need assessment score was calculated by (required utilization level-present utilization level) xrequired utilization level/N).
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Table 4. Strength Part of Korean Medicine in Managing Neurocognitive Disorders (N=95)

o NP* (n=36) GP® (n=59)
Priority
part N (%) part N (%)

Rank 1 prevention 19 (52.8%) prevention 25 (42.4%)
improvement of cognitive function 6 (16.7%) improvement of cognitive function 10 (16.9%)
management of BPSD 5(13.9%) management of BPSD 9(15.3%)

Rank 2 management of BPSD 14 (38.9%) improvement in ADL 17 (28.8%)
diagnosis 8 (22.2%) management of BPSD 11 (18.6%)
improvement of cognitive function 6 (16.7%) prevention 9(15.3%)

Rank 3 improvement of cognitive function 14 (38.9%) improvement in ADL 18 (30.5%)
improvement in ADL 8 (22.2%) improvement of cognitive function 15 (25.4%)
prevention 7(19.4%) complication management 10 (16.9%)

*NP: neuropsychiatrist of Korean medicine, °GP: general physicians of Korean medicine.

Table 5. Utilization of Pattern Identification Instruments in Neurocognitive Disorders (N=93)

Current utilization

Expected future utilization

Need assessment

Neuropsychiatric disease " 5 " 5 Rank
NP GP NP GP score
Pattern identifications tool for cognitive disorders'” 31%1.1 29+13 40=0.9 3.8+0.8 3.56 2
Korean diagnostic tool of dementia' 3.0+1.0 2.9+13 3.9+0.9 3.9+0.9 3.66 1
Pattern identification inventory of cold, heat, 29=1.0 2.8+1.2 3.5+1.0 3.6x09 2.65 4
deficiency and excess'?
Korean medical pathological aging scale™ 3.0£1.0 2.7+13 35+09 3.6=0.9 267 3
8 principle pattern identification 2.9+141 3.0+1.3 3.1+£1.0 3.4x141 117 7
Visceral pattern identification 3.0=1.0 3112 3.0+1.0 35+10 1.08 8
Qi-blood-fluid pattern identification 2.8+1.1 3.0+1.2 3.0+1.0 35+1.0 1.41 6
Sasang constitutional diagnosis 2.6+09 3112 29+1.0 3.6+1.0 1.43 5

*NP: neuropsychiatrist of Korean medicine, °GP: general physicians of Korean medicine.

Data are presented as mean+standard deviation. Need assessment score was calculated by > (required utilization level-present utilization levelxrequired utilization level/N).
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Table 6. Frequency of Cognitive Assessment Use and Major Problems of Assessment Tool (N=87)

Frequency of use

Tool Problems in use
NP? GP® p value

MMSE 4.6+06 3.4£15 0.000 1) Distortion due to Learning effect in repeated measurement
MoCA 3.3+1.3 2714 0.050 2) Difference in results according to the proficiency of tester
CDR 36=1.2 27+1.3 0.003
GDS 3.8=1.0 29+1.4 0.001
K-DRS 34+13 28+1.3 0.036 1) Requires a lot of time for examinations
SNSB 2.7+12 23+1.2 0.246 2) Difference in results according to the proficiency of tester
CERAD 22+10 22+141 0.776

MMSE: Mini-Mental State Examination, MoCA: Montreal Cognitive Assessment, CDR: Clinical Dementia Rating, GDS: Global Deterioration Scale, K-DRS:
Korean-Dementia Rating Scale, SNSB: Seoul Neuropsychological Screening Battery, CERAD: Consortium Establish a Registry for Alzheimer's Disease.

Table 7. Important Domains in a New Device to Be Developed (N=81)

o NP* (n=31) GP® (n=50)
Priority
Part N (%) Part N (%)

Rank 1 Cognitive function evaluation 20 (66.7%) Cognitive function evaluation 36 (72.0%)
Information for patients 8 (25.8%) Pattern identification information 5(10.0%)
Follow-up observation 2(6.5%) Information for patients 4(8.2%)

Rank 2 Follow-up observation 9 (29.0%) Pattern identification information 18 (36.0%)
Information for patients 9 (29.0%) Information for patients 13 (26.5%)
Pattern identification information 7(22.6%) Follow-up observation 9 (18.0%)
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Table 8. Proper Testing Time and Cost for a New Device to Be Developed (N=82)

Screening for Monitoring of Prediction of Pattern identification
dementia cognitive function dementia risk in dementia
Time
<5 min 7 (8.5%) 10 (12.2%) 6 (19.5%) 6 (31.7%)
>5min, < 10 min 38 (46.3%) 37 (45.1%) 29 (35.4%) 4 (29.3%)
>10 min, < 15 min 17 (20.7%) 16 (19.5%) 7(20.7%) 19 (23.2%)
>15min, < 20 min 9 (11.0%) 9 (11.0%) 5 (6.1%) 4 (4.9%)
>20 min 11 (13.4%) 0(12.2%) 15 (18.3%) 9(11.0%)
Cost
<5,000 1(1.2%) 2 (2.4%) 3(3.7%) 6 (7.3%)
>H5,000, <¥10,000 9 (11.0%) 0(12.2%) 9 (11.0%) 13 (15.9%)
>#10,000, <#20,000 22 (26.8%) 4(29.3%) 19 (23.3%) 23 (28.0%)
>4#20,000, <#30,000 28 (34.1%) 0 (24.4%) 24 (29.3%) 24 (29.3%)
>#30,000 22 (26.8%) 4 (29.3%) 26 (31.7%) 16 (19.5%)

2, 719] nlAIgt $54 oA a4o] det @) Tekael
Aol A=ET QY. A RS FEHGRAE,

WA, AT, WA, SHE AAYTEL, HRAE
), 8% SIER S5, 99, AL, AL, AT 5

of et =44 7H‘ﬂb4- Acto]o] 2.8 Eo] BE o]o] &
B2, Jxob 717} 3R E50] A gisle] Q4=
SJatalel g B8] ol AWA ARS S5
A} SR A7 A, SRl Jtelst Anr)Y] &
LRl oFreko] A Z+ Auw o] AFH(FN)| sidsl= £
HellA J—'] AEEE ZA35}0] xhq@ﬂ %%_ 102 o)9}

a;

J

F

Az A A 7G]RS 2 4 9
o, o2 gofsky g WA F shiw Beskast 5
= @A77t s s e, teRk ) BRMEES A
3 Agat X wate] muEge] B85k Siat Awrt
ArAlo] A3t ofgalelels S0z BasH A
T 9lom, & o AEHQ Bl J1eH 1G] Bl
T M2A|eE ARk obd e wAolt,

B AT Q7 SR ok SRS tigoR
A=717] AMG B P Al Bt AT BFL Tots
I, gro @ ke A 27 Aol et +-9.8 s}

olg }E*__Ea st she A
PR/ AU BEES
92 Aol S5ick L 25} A
A AANE 2 Aol e B 0S8
iglon], TAFoRE gojsle] ZHE /AL of

2 o
>~ X
L
ot

-1>

o
é‘%
_r;

o N
[o]
[o}

A

1

o% H
%
= 1

[¢]
L

A

4 e
3o =

¢

/\ﬂxﬂ/\ S =4
HloJlA 71 583 FE2 QIA7]5 BrloH, TS =92
W= gl gR 27 B W7l 2835tk o)7o] wek
o},

olz2717] @A AFE- d3of tiste] A3} 4L X =7&

olg7]7]9) Mg HlEE QA ke olm 1 719] A48
HlEL R RE ojsle x| @9tk Tt ok

SHAAHRV)S] 739 28 W=7} vl E] =9 btﬂ o= 7]
& A7 ehFAIAR AT Fol|Ae] Adr)7] 28 A
E=EPME $YEAT S A T8 At O
471719k vlaste] 28 oo g B FAHY, ghAl
AT} FollA =YFALT s AA T 71E At
WA WA, YA ggo] folspy] wiolety Az
3t GRS Fhgolg | olg)
7] B9 @8RS upgo @ 3t AlofE 2002185 20104
Afo] gh k] g F Fre) WAy B 9% &
01_h t&eﬂ; #%fé%% 1—7\%— xgoke Al AA
1, ABRZAE E3) 25 oY

)

, 1. ‘7011/11 A7 HAPE East
Y= 1A %%‘EM B 1sAAPI7F 3] Aa dRolA
o] ALLE|T Qi A & 4 et 5 AlolA A

o
24719 B9 Aol SHT eHRlArY] 78.2%7F HArst
aL QAL sk, 2 At gl A Al



96 Survey for Needs of Bio-Signal Devices for the Neurocognitive Disorders

of H]sf LxtelofA Xﬂ*é—‘v_——c’—‘-‘-‘.7]4 & RI=7F =0 vt
A HEoollA &g RIwrt w2 7171 HuREA 7T,
ol AEREA717E Hek aﬂ— 5O S tdor &8
7] ool thd dgte] Weof wE joletal FEEr
9lg7]719] dA &g Wlwe} njF &g WEE HpEgtow
At @70 wWE Ao = A ag owr]7]E
o Aehg A=27|717F =& <=floll YA, ol 2He
=5717] 7o Qlota] g olzr]7]o) itk 857 A=
& @771l tfdt 87H Erhe 71E 24 AT 2wy
o A3t} FAIF 02 FHEAY], 230HHY], Hu
3717} $43 917 oA ofof thet b /gtol o) A
T T87F U= Ted = Uik
NstarA} sk JALlE Hls AR 789 A=
53 HEHEEG)E &1, w54 54 7H2tE B3l <
T 2AAEye tracking) TH}sHH, WK pulse wave) I
AA oA A(bio-impedance) s &3 4 J=E 1A
wo] A}, ol AL T Aulof et dg & Hgt
A diet 37 =E wlelsiEgtS o, XAl &2
Ao, S-27ololl gt At =87  EUth H= QIR
o= A ool 7] Ao 4 HARE, AUA|71s A5t
7h 4 ke I8l el ARt FEskARE 49
2 71%5-2 44 912 SRR HollA Aol e,
Eup, Ok A 5 A 4180 BrQIA Ol tiY &-&
of tisiAz, AAFA T Bt A7t 504 oS HA
A} F Q1A A5hE Hol= tVdAlolA 134 e dvdAiet
v wslo] Eeigt AJols etk B 7t o, ok &

ﬂ.lO

219]9] 4% & 9] ARE ¥ w5k AIE Fofgt & ot
T AU TS f QAKX A517} = EALolA
2299] AAo] et 27] AhE &5 4= %= 7154
2 HYrP®, WinbA T (pulse wave velocity: PWV)=
7|20 FEAEE F7gsto] AFuA 3] A A

k2|

S357] et A7E F2 w2, AA Ao oS k=
W BT ATE IR Ik, E3 A4 JuEA(bio-
electrical impedance)& 53l &4 HE0] E=3l0]
o Xl gL} ARIoIA F-51gt Al Helom, ]l
APgolis 24731} 2] kxke] 7t g HEhilth= A
TO% glo} 47 AT 24 AulE B Aujo] 27
S 918t 71& 7] 7ksAdel glem, olof thet A+t
9% 9]29 of 2 o}

(©)

AN SRS P} oA Rad o), e
oj=7]8} Bluste] A 7HAE el Histed el
1&flEhks SEol 7P Wkt A=Al aig ekt
o] AZ=7E A= FE 4= vk Hold 2521 =
% ofigo] WaVstkd, AR olE 3t ARl A ¥
= SRR AHol o EE —Erﬁ‘HB_L AsAS] 7%
=R N 9¥7+— o=

>,
\_?_11 .
i
Mo 2

o] 7&@% 7P5=l T AL AZEE A Eofoll
E017] fisiAE AA Zolle] 27] 9| = A A G4
oM AAEE Skl A =] Y A=} w2 A
£ A = Q= 7I&o] "asitt B3t AE avkg &%
V7] 98l dA71sE st 4 D 5 Y= Ve
E3F BT Ao= o
ARG At die 2ok, A A 59 AAE & o ¥
S 71 s ==, olE sl 71e] /i B7HeT
7F o27HA] Sl diEA = 715 Gank), =5l (k), 3t
(KB, S2(5E0) 4719 WSo= Brske Aol M
BP0} XeebE: TiAko 2 ZHALS S (I, 7]
Ao (A, HERFORERHRR), BIAITSI (B,
7SS GRIMR), SFEA/J(k B2 671 HMEo= B
7Yk Auf gte] rhe' 7k Q. 3t S 7t &
Aol gt Bapoz A9 A $HAsAl MsHRYE 9
3, AEESEE FoAAAA ] T3k Hr' Fhojst
o] a4 w3} Mzl P4 HxeVw g vt Qlck. @4
S M3l tiet B8 BE oA 5 Ud o
T} o] RS W] S8t Wt Fobd Zog dAE
™, o}5 HIF o 2 ALK Aol iRt 8= ARl ¥
< BT 3 ﬂﬂﬂ Q] FrH=ol A =T AAR
S} it A E2ANE st off o)2sl W= Fr}
TIE E-8510] %.J,]. HAE A S FH Fot Algsh
= A Hohd o FFReNA ) 717] B8t word
oz 7|,
5 NEE AL S S8 E0IM Fa%t o] 73
AR gt AEelA= A7 s B7PE 19 SEY
Hlgo] Ik o dollt. ol qtefel A7) "ol se



Aoz o] A& A7t =2 TS 27100 Aot 2o
oF A&0f| ThE A7l HekE ZEA gt
ofetal BzE. 71l E-8HL U= A5 BT
9] BAIHOEE e 2 A %
Ao ALk wWE A} o7} A4l ofof jithe SHo]
B 71et SHo R I A/AefAoAM S A7l B
7F AARl digt 7F - A wB|7E A dE ook gtk
A= A A7l BT B8 ANbE s o
Hkolo wjsf ShgA gl AZelolA e, ol 7
£0] AF A7) AE7} Untelrrt Q1| Fhat
g3 CDR, K-DRSE @e] 8=ttt Hilet Aok 4
ot A= AAL BiEl 2] F K-DRSS| 749 A[ul] A
2 PPAFEA AR AT 5 e FoiFEolof

4] SNSB, CERAD®} 2 The: ZJApHTH 2 Wle7} Er}

g
)

Lﬁ

Off,

N

N

3t

N

Lok
i
X
i
o
rO[l
i)

K
®
o,
>

HARA] wE A3 Hol7E A2 dAVs 54 7Iee] i
Hoh ol avtdor &89 4 3lg AolH, =

i

g
&
4
%0,
i
i
ic)
ol
"
o
ﬁ
15
i=)
gl
ot
s
ox
H1
il

N

i ]gi R

W 5 Qe HUEF A, A Y A 8%

& 4 U A AR oS A,
HEE ATL ¢ S Al MF B ZA=Z AR}
o, Zztol] o AZEE 5EA 107 Aloleh=
SHol oL, Alzte] BEigle] ettt F R Fasithe
SHZ A HEE dlS AN 7P Wk EoE A
7k Al 9 S AAoIA 3k oVde = T w9k
il 52 T A EEshe dAIs HUETY AR 2 B¢
19hdoflA] 29ked Aol & 71 Yot o] & Hige = A
WM SAE tide=z & o, A 99 a5 522
2 & Feolls e A AREY v w2 1S 9]
F o, RUEHPES 502 & 3¢ o gl g
£ ez of2] ¥l S4sfof sb7] wizel 1o et 2

F7he APgake Aol WelHY Zoleka A2 4 9

of

==

o

-

2
olN
A=)

r

0,
" o

[o

=

%
i

<
i)
N
o
S~
>

o i

n

Y Choi, JH Kim, K Kim, J Kim 97

S BA = o] B @gollM el a8 mefelal &8

N
-
)
e

L
T

o
e
& 4

O
2 olpyolet o] Hgion, 91Age) g
w7} mel Thet A7 07t gich et B A
U WAL W7t EFY AAYOR W 5

_,d
0
il

S >
_(01.
4 3 K

N
-

Hsjolof gk o] gol ofefet FAEE A%
9l 712l U 877 Ugie.

3. 487 R BAAE o] B B Famo]
A AP B 19T, Theos S B W7,
B S5 So| Fasktha Bkt g Fule)

=3
27 A AREY 7K 42 50l 10 Afel, 27Hde]
3

A 35k lgio] AT A Pk ol Hkth
=1
2| 2

REFERENCES

1. Bak YH, Huang DS, Kwon JW, Shin HK. Study of medical
devices in traditional Korean medical clinics. The Journal
of Korean Medicine 2011;32(2):79-91.



98 Survey for Needs of Bio-Signal Devices for the Neurocognitive Disorders

10.

1.

12.

13.

14.

15.

. The Society of Korean Medicine Diagnostics. Practice in

Diagnostics of Korean Medicine. Seoul: Koonja; 2012.
p.178-205.

. Seo YK, You DK, Kim H, Kim S, Kim SH, Kang HW, et al.

A Survey of the Recognition on the Practice Pattern, Diag-
nosis, and Treatment of Korean Medicine of Dementia
and Mild Cognitive Impairment-Focusing on the Differen-
ces between Neuropsychiatrists of Korean Medicine and
General Physicians. Journal of Oriental Neuropsychiatry
2017;28(3):263-74.

. Kim JH, Kim KH, Kim JU, Kim JH, Kim KH, Kim JU. Survey

of Demand for Medical Devices in Korean Medicine.
Journal of Korean Medicine 2014;35(3):103-15.

. Kim JH, Kim JU, Kim KH. Survey of Traditional Korean Medi-

cal Device: Number of devices, Problems, Solution plan.
Journal of Physiology & Pathology in Korean Medicine
2014;28(4):430-9.

. Lee JB, Kang HW, Kim JU, Kim GH, Kim NK. A Study on

Medical Expenses of Modern and Korean Medicine for
Dementia Patients Under National Health Care. Journal
of Oriental Neuropsychiatry 2019;30(1):31-8.

. Nam DH. A survey of utilizing status and demand for

medical devices in traditional Korean medicine. The Jour-
nal of Korean Medicine 2013;34(1):69-79.

. Borich GD. A needs assessment model for conducting

follow-up studies. Journal of teacher education 1980;31(3):
39-42.

. Oh'S, Jun J, Park Y. Complementing a typical educational

needs analysis using a survey in setting the priority of the
needs. The Journal of Research in Education 2014;27(4):
77-98.

Lee JY, Kim H, Seo YK, Kang HW, Kang WC, Jung IC. A
Research to Evaluate the Reliability and Validity of Pattern
Identifications Tool for Cognitive Disorder: A Clinical
Study Protocol. Journal of Oriental Neuropsychiatry 2018;
29(4):255-66.

Ryu CH, Jung IC, Cho SH, Hwang WW, Kang WC, Lee SR.
Preliminary study to develop the instrument of oriental
medical evaluation for dementia. Journal of oriental neu-
ropsychiatry 2010:21(4):123-35.

Heo EJ, Kang HW, Jeon WK. Preliminary research for de-
velopment of instrument for Cold-Heat & Deficiency-
Excess pattern identification of dementia. Journal of Phy-
siology & Pathology in Korean Medicine 2013;27(5):553-
62.

Lee GE, Moon KS, Kim NK, Jung IC, Kang HW, Moon KS,
et al. Preliminary study to develop the Korean medical
pathologic aging scale and Korean medical pattern iden-
tification for dementia. Journal of Korean Medicine 2017;
38(3):111-23.

Korean Medical Standard Terminology. 2015. Available
from: https://cis.kiom.re.kr/terminology/. Accessed 2020.
03.04.

Choi SH. Korean Medicine. Busan: BigBook; 2016.

16

17.

18.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Li XT, Zhao J. An approach to the nature of Qi in TCM-Qi
and bioenergy. Recent Advances in Theories and
Practice of Chinese Medicine 2012:79-108.

Na SK, Yoon HR, Hwang RH, Kim JT, Nam SG. Science &
engineering in medicine. Seoul: SangHakDang; 2009.
Choi HS, Nam BH. Study on the Electric Potentials at
Biophysical Meridian System. Korean Journal of Acupunc-
ture 2002;19(2):1-12.

Kim SB, Min CK, Lee NR, Lee SW, Shim TK, Yim YK, et al.
A Distribution Chart Analysis of Electric Energy on
Specific Acupoints in the Identical Meridian Pathway.
Korean Journal of Acupuncture 2009;26(4):1-11.

Lee CW, Song MH, Yang SJ, Kwon JN. Review study on
ryodoraku diagnosis study methods. The Journal of
Korean Medicine 2014;35(3):1-14.

Bae JH, Ku BC, Bae SE, Kim JU. Circadian variations in
electric current responses at ryodoraku points across the
waking stage: A prospective observational study. Medi-
cine 2019;98(9).

Kim HH, Kim JY, Park YJ, Park YB. Development of pulse
diagnostic devices in Korea. Integrative medicine re-
search 2013;2(1):7-17.

Kim SY, Yoon SH, Kim YB, Jung SK. Study of Ryodoraku
Parameters for Diagnosing Gastric Dysmaotility in Func-
tional Dyspepsia. The Journal of Internal Korean Medi-
cine 2008;29(2):401-12.

Yeo MK, Lee YS. Analysis of Clinical Research Trends on
Cold-Heat Pattern Identification in Korea-Focused on
Quantitative Indicators for General People. Journal of
Physiology & Pathology in Korean Medicine 2017;31(2):
145-52.

Lee SG. Present Application Status of Diagnostic Equip-
mentin Clinical Studies in the Journal of Oriental Neuro-
psychiatry. Journal of Oriental Neuropsychiatry 2012;
23(4):1-10.

Sachs-Ericsson N, Blazer DG. The new DSM-5 diagnosis
of mild neurocognitive disorder and its relation to re-
search in mild cognitive impairment. Aging & mental
health 2015;19(1):2-12.

Choi M, KuBC, You YG, Jo MO, Kwon MJ, Choi YY, et al.
Resting-state prefrontal EEG biomarkers in correlation
with MMSE scores in elderly individuals. Scientific reports
2019;9(1):1-15.

Crutcher MD, Calhoun-Haney R, Manzanares CM, Lah
JJ, Levey Al, Zola SM. Eye tracking during a visual paired
comparison task as a predictor of early dementia. Ameri-
can Journal of Alzheimer's Disease & Other Dementias®
2009;24(3):258-66.

Scuteri A, Wang H. Pulse wave velocity as a marker of
cognitive impairmentin the elderly. Journal of Alzheimer's
Disease 2014;42(s4):5401-S10.

Cova I, Pomati S, Maggiore L, Forcella M, Cucumo V,
Ghiretti R, et al. Nutritional status and body composition
by bioelectrical impedance vector analysis: A cross sec-



31.

32.

33.

tional study in mild cognitive impairment and Alzheimer’s
disease. PloS one 2017;12(2).

Tschanz J, Welsh-Bohmer K, Lyketsos CG, Corcoran C,
Green RC, Hayden K, et al. Conversion to dementia from
mild cognitive disorder: the Cache County Study. Neuro-
logy 2006;67(2):229-34.

MasoodiN. Cholinesterase inhibitors do not reduce pro-
gression to dementia from mild cognitive impairment.
Annals of internal medicine 2013;158(4):JC2-3.

Russ TC, Morling JR. Cholinesterase inhibitors for mild
cognitive impairment. Cochrane Database of Systematic

34.

35.

Y Choi, JH Kim, K Kim, J Kim 99

Reviews 2012(9).

Kim H, Kim HK, Kim SY, Kim Y1, Yoo HR, Jung IC. Cogni-
tive improvement effects of electro-acupuncture for the
treatment of MCI compared with Western medications: a
systematic review and Meta-analysis. BMC comple-
mentary and alternative medicine 2019;19(1):13.

Dong L, Hyde AJ, Zhang AL, Xue CC, May BH. Chinese
Herbal Medicine for Mild Cognitive Impairment Using
Montreal Cognitive Assessment: A Systematic Review.
The Journal of Alternative and Complementary Medicine
2019;25(6):578-92.



