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Literature Review on Efficacy of Cognition-Focused Intervention and
Physical Exercise for People with Neurogenic Communication Disorders

Kwon, Soon-Bok**

ABSTRACT

[Purpose] The purpose of this study was conducted to investigate a comprehensive summary of previous
research on the efficacy of combined cognitive and physical exercise intervention for people with
neurogenic communication disorders. For this purpose, finding out what kind of effect it has on
cognitive and motor skills in Korea, it hopefully would present research trends to present fundamental
data that can suggest an intervention method in the future. [Methodl To grasp its analytical study on
research trends, it tracked and narrowly sorted out a total of 24 papers published in the journals from
2011 to 2020, which surfaced mainly by search engines to choose to analyze. [Results] First, ever since
starting with two studies reported on the initial stage in 2011, the research peaked in 2015 with the
largest number of research conducted and has been carried out until then in 2020. Second, as the
yardstick to evaluate the cognitive and motor skills, the mini-mental state examination (MMSE) was used
the most frequently to measure changes of the cognition-focused intervention program, and next came
the activities of daily living (ADL) and geriatric depression scale (GDS). In the case of physical activity
arbitration programs, the MMSE, amyloid-beta (A 2), and brain-derived neurotrophic factor (BDNF) were
used to identify the changes. Third, in terms of the aspect of the intervention methods, during the
cognitive-based intervention process, computer cognitive training programs and complex cognitive
rehabilitation programs were most commonly used, and so were cognitive stimulation therapy, reality
sensation, and time difference recollection interventions. However, in the processing stage of the
physical activity intervention, the physical-based exercise program was the most effectively used, as
well as the under-water exercises, parallel studies conducted with physical and cognitive activities, and
virtual reality (VR) exercises and recreation programs also took part. Forth, the cognitive function
improved in light of the efficacy of intervention as the most significant change. The ADL, the quality
of life, and social interaction made positive progress during the cognitive-based intervening process as
well. The most remarkable effect while the physical exercise intervention demonstrated was the
improvement of cognitive functioning, followed by A 2, BDNF, physical performance, the quality of life,
depression, brain activities, the hand function. [Conclusion] Rather than mediating cognitive and physical
activity intervention separately, it assumes more effective to apply both cognitive and physical activities
in parallel, and further research will very likely require the development of an intervention program
systematically established by incorporating the two methods of intervention.

Key Words : Neurogenic Communication Disorders, Mild Cognitive Impairment, Cognition-Focused Intervention, Physical
Activity, Literature Review
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a7 IFHIFo] AARJTY 14%E ”01*1“4, e yEhes olm] 654 oo =9l <l
T7F 5% A= 1#83I ARSle] % L}‘}iﬁ‘r(Statistics Korea, 2018). ¢-&uete] A
u(dementia)’=¢] 3o <JsIH 73‘ A A Zoll(mild  cognitive impairment, MCD=
20173& 7|FoZ 654 o] =91 AT oF 225%E AP e 59 T 19Ol
Zguk= Ao g FAH=cH(National Institute of Dementia, 2018). =uj <] —?— 6541
o) AEJA AN Akl 10~15%7F 1d ol X2 HHst, 61 & 7] F3
s A3 80% BE7F A w2 8£E]7]E $HoH(Bozoki et al., 2001; Petersen, 2004).

BEJAH N = 01117‘401 AEAES AARE HAAQJA =3tk Xuj Arole] A o
fFste FHAEo2 ALAAA ] Ao 10~15%7F &=3stelw X =j(Alzheimer
disease, AD)E X PHT. d=slolm A& AA|7|5HNE Q] dFgZo|vt At
AGE FAS =Y AFE AT FAd FHOEE 719Y Hovt M FE
HAH EAdEdsE 2 JA5He Fol, Fo9, Al - 4571_} A2 Ao, Ao, 3
%E—% T T8 AAIE Ags Holw, thFEE v Hol M7 Aot (Sitzer et

, 2006; Lindsay et al., 2010).
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FOl‘ﬂ A zo] Mol BRuxi 7] wio] =7|¢A B FA7} oflF T8
A& @ F=cH(Wenisch et al., 2007; Rojas et al., 2013). 243 255 9|3
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, 1;],] 7} A=A (plasticity) 2 715 & A 22 3Hreorganization) Y& 53 FTF4

7159 35 i AA7|HEAL MM S Tl A2 QI FAE
/\/\l 7= w$ Fa3 9S 3cH(Galante et al., 2007; Sofi et al., 201D).
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cognition impairment, dementia, cognitive based intervention, Alzheimer’s exercise
rehabilitation, dementia exercise rehabilitation, dementia cognition exercise
rehabilitation” & Zgste HASAT. SHIAEE HT TFS Lotrr] &) 2011
ol Al 20200 Abe] 109 3F mligEA|od AlE AFEE AR

NYcs FHOZ A AN =Re 1RHo 81770 FUHAL, MY
of wet 793¢ 0] A9Hol F 24We] mEo] MAHUT AT =Eo HHE
& ATEAd BFol AdAY EFeAT AR, AT AA wyo] B WA
AT ALY F ABE vmets FHATE AL, BARFATL vl ATE
AdsAtt EM, ATUNEE AEANZN o Aewele ERAAL, wl, nA,
ARl 5 AeAn. AA, FATROR AXRFAY AALEELE)F
Ae zHHAT, VEAR, SR, AR, FEAR 5 AdeA. WA, F
AARZ AN, dolse, £55d, AFATEY, AN W}, AujBAL
5 A48 B9 WaEE By REE TR

B AT gaERe] MA/ES E DI 2, BAWY 44 9@ fHe
29 DI 2T BEAOA =8 TAAA AR RE D, BB Do A
=

<Table 1> Criteria for inclusion and exclusion

Inclusion criteria Exclusion criteria
Desi Between subjects Within subjects, literature review
gn Randomized control trial Single subjects design or pilot study

Mild cognition impairment
Subjects Dementia(Alzheimer” s disease,
vascular dementia)

Psychological disorders(schizophrenia, depression),
stroke, healthy older people

Not intervention, not cognition-focused
intervention(occupational therapy, music-art therapy,
gardening therapy), medication

Cognition-focused intervention

Intervention Physical activity
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| Database: screened studies (N=817)

v
Design Excluded design (N=41)
within subjects = 18, single subjects = 15, Etc. = 8
+
(N=776)
Subjects Non related subjects (N=469)
Not MCI, Dementia = 393, Healthy older people = 38, Stroke = 24, Etc. = 14
v
(N=307)

Intervention Non adequate intervention (N=265)

MNot intervention = 154, Mixed intervention = 93, Etc. = 18

-
| (N=42) |

‘—‘ Duplicate (N=18) ‘

| Included studies (N=24) |

<Figure 1> Study flow diagram.
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<Figure 2> Current state of research by year.
2) ATCHARL FHEN

 AFoldE AEAAZst ANBAE AT AALTAG AATT| 85}

24 % Arhel A AEAAZ) B A7} 10WALET%),
ZojolnA] B o] SHGIM), HBHAM LstolviA A7 2
A16.67%) 02 ekt S8 A7t F @A e
o 47 AT 2 T 2

<Table 2> Types of pathological participants

Type N %
Mild cognitive impairment (MCD 0 41.67
Alzheimer’ s disease 8 33.33

Vascular dementia + Alzheimer’ s dementia 2 8.33
Et cetera dementia 4 16.67

Total 24 100

3 ATCHAA AYEUH 7Y
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2= 7 01]/‘1” Type u tAcelo g A" A7t 29(8.33%), Type 1171 53¢
(20.88%), Type 17} 6A@25%) S22 Yelgth AASFFAAE Type I7F 2#
(8.33%), Type 7} 9W@B7.5%) L& Yelwth AA7|9EA] dFAFE HWE2TLS
MR O oAt} E}‘%P FALHT HEY FAE A L gExTFoE EFI)
of g AdPS T ZAeE YEygon, AAEETAY dFe AR oE A

T EFeHA R, g SANHEA FAA #2 HxTor TR dTE
Ty Aoz YEGT

JAZRESA 290 AdFAT WES FIE2 vy vds3 2o 61
(25%)2] =EodAs AEJAZANS} Auaas 4T oz o, dxadozes <
AZSAE 8HA ¥ F o] FAEAE dotRes ATEA AANHl FE3)
HiAAT e F D HudTE 23T A0S 53(20.83%)0] =&olAs 23
oA FAYHI HxTodMe FAYHEe da2A HEste] TAHERE dopd
ATt 2Eal 2HB.33%)] =EolMe AT txddA FAYRS LT
Wgoz dAsta, ddAE A2 vE2A FEst FALRE dotd AT
AAEE Z2ade] ddd7 WE&olAes 98EBT5% ='AA FE=AAZ N2t
Am@AE AAEs Z2OPS A8 AFTH dxrveze AAGEY FAE
kA il F e Txﬂi-"]'%‘ doth= dATEA F A vudTE T3 23
Gobd AT ATy A 2HB.33%)2 =&l o=

M Aol SATHE

oMol TAYHEES daEA AHEste] FAEHRE Lok AU

<Table 3> Types of experimental method

Type N %
» Type I: Experimental group (A), Control group (B) 2 8.33
Cognitive-focused -
, , Type 1I: Experimental group (A), Control group (C) 5 13 | 20.83 | 54.17
intervention(13) -
Type III: Experimental group (A), Control group (D) 6 25
, . Type I: Experimental group (A), Control group (B) 0 0
Physical activity -
. ] Type I Experimental group (A), Control group (O 2 1 833 | 45.83
intervention(11) -
Type III: Experimental group (A), Control group (D) 9 37.50
Total 24 100

*A: Experimental subjects, B: differential subjects, C: differential intervention, D: No treatment
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AAZIFA 22N AA5He Wste] Hrt Arg 7P Hol ARE3E
B7F == ol AA el - AHMini-Mental State Examination; MMSE-K, 13.65%)$3 1L,
g gE A8 EH 7K Activities of Daily Living; ADL, 4.54%)$} +¢91-9-£&-%
=7 *HGeriatric Depression Scale-Korean; GDS-K, 4.54%)E Al&3}th 2174423
7HConsortium to Establish a Registry of Alzheimer’s Disease-Korean; GERAD-K), &
Ef 2 <1A%7HKorean-Montreal Cognitive Assessment; K-MoCA), Loewnstein Z<
x5 1A 7HLoewenstein Occupational Therapy Cognitive Assessment for Geriatric
Population; LOTCA-G), F+3d <&7]5 4 AHJebsen-Taylor Hand Functional Test;
JTHFT) =77} 3.03%% A 59| Wzl Hrid == @Wol AEHATE T8 oA}
2%-5%(Hodden Communication Rating Scale), =918 <17 AHCognition Scale for
Older Adults; CSOA), ¢1x]4=% 387 AHAllen Cognitive Level Screen; ACLS), A3t
2} 327 AHSpaced Retrieval Therapy; SRT), ©o]&2 347 AHWord List Recall),
4 WE7] AAHTrail Making Test; TMT-A), ®RAE o] &) 7] 7 AHKorean-Boston
Naming Test; K-BNT), 4 3% 7 AH(Constructional Praxis)e} QA58 <o 7]E} 7]
5 Walol A= A8 3% 3 =(Social Behavior Scale; SBS, 3.03%), &2l & (Quality of
Life; QL, 3.03%) & & 71A W7l =7k A5 = Sk

AAEEFTA Z2aHAAE AR Y Wste] Hrt H== 71 @ol AE3 3
7t =75 ol AR A AHMMSE-K, 13.65%)% 1, 19202+ QAXH7 & Fa
A 2~®l(Cognitive Assessment and Reference Diagnoses System; CARDS, 3.03%)2.
Z Yyelgow, 1 ggFo=z FhA7tel X v A =(Hasegawa Dementia Scale-Korean;
HDS-K), =298 X5 AAGDS-K), 7Hvttt 248 =4 A = (Canadian Occupational
Performance Measure; COMP)Z uUelytth 18l1 £5%59 W3le Hr dxg 7}
A @ol] AMgE AL ol Zol=-wlEH(Amyloid-beta; A g)9} - A7 AU}
(Brain-Derived Neurotrophic Factor; BDNF)7} 9.09% % Uelgt. 1 o zZ= 2l
2 AF, AALE, 25FS =43 H=(n-body, 3.03%)E Ar&3stgch a8z
AMAG3 5374 AHmodified Physical Performance Test; mPPT), Z7] %% (Gait
ability; GAITRite), 544 ¥4 =4 (Trunk Extension Flexion modular component;
TEF), AA#& %87 AHTime Up & Go Test; TUG, Tandem Gait Test; TA), S-#
& A 87 AKSenior Fitness Test; SFT), W18 A/52 &7 AHAgility Dynamic Balance
Test; AGIBALE Yeyth QIX5Y, &5%59 2o 7|g 75 ¥HdolAs =9 &
o] A 247 AHGeriatric Quality of Life Scale-Dementia; GQOL-D, 3.03%), | 3tz A
(Electroencephalogram, EEG, 1.52%) & <& 71A H7} H =7} ARS= Sl
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<Table 4> Types of assessment tasks for cognitive and exercise function

Type N %
MMSE 9 13.65
ADL 3 4.54
GDS-K 3 4.54
CERAD-K 2 3.03
K-MoCA 2 3.03
LOTCA-G 2 3.03
JTHFT 2 3.03
Cognitive-focused Cognition function Holden Communication Rating scale 1 1.52
intervention CS0A 1 1.52
ACLS 1 1.52
SRT 1 1.52
Word List Recall 1 1.52
TMT-A 1 1.52
K-BNT 1 1.52
Constructional Praxis 1 1.52
. SBS 2 3.03
Other function QoL 5 303
MMSE 9 13.65
CARDS 2 3.03
Cognition function HDS-K 1 1.52
COMP 1 1.52
GDS-K 1 151
A4, BDNF 6 9.09
. . In-body 2 3.03
Physical activi
i?lterventionty mPPT 1 1.52
Exercise function CAITRite 1 152
TEF 1 1.52
TUG, TA 1 1.52
SFT 1 152
AGIBAL 1 1.52
. GQOL-D 2 3.03
Other function EEG 1 150
Total 66 100

*MMSE=Mini-Mental State Examination, ADL=Activities of Daily Living, GDS-K=Geriatric Depression
Scale-Korean, CERAD-K=Consortium to Establish a Registry of Alzheimer’ s Disease, K-MoCA=Montreal
Cognitive Assessment, LOTCA-G=Loewenstein Occupational Therapy Cognitive Assessment for Geriatric
Population, JTHFT=Jebsen-Taylor Hand Functional Test, CSOA=Cognition Scale for Older Adults,
ACLS=Allen Cognitive Level Screen, SRT=Spaced Retrieval Therapy, TMT-A=Trail Making Test,
K-BNT=Boston Naming Test, SBS=Social Behavior Scale, QoL=Quality of Life, HDS-K=Hasegawa Dementia
Scale, CARDS=Cognitive Assessment and Reference Diagnoses System, COMP=Canadian Occupational
Performance Measure, A g =Amyloid- £, BDNF=Brain-Derived Neurotrophic Factor, In-body= quantity of
body fat, mPPT=modified Physical Performance Test, GAITRite=Gait ability, TEF=Trunk Extension Flexion
modular component, TUG=Time Up & Go Test, TA=Tandem Gait Test, SFT=Senior Fitness Test,
AGIBAL=Agility Dynamic Balance Test, GQOL-D=Geriatric Quality of Life Scale-Dementia,
EEG=Electroencephalogram
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ZAAA Z2HAAE AAZIHIEA T} 13,1:](5417%) AR BEZH A7= 117
(45.83%) .2 ATz Eo] TREHAJE 5

<Table 5> Types of intervention method

Type Sub-intervention type N %
Computer-based cognitive training 4 16.67
Cognitive-focused Cognitive stimulation 3 12.50
(n=13) Complex cognitive training 4 16.67
Reality orientation, spaced retrieval 2 8.33
Physical activity program 4 16.67
Aquatic exercise program 3 12.50

Physi(cigﬁvity Physical exercise + Occupational(cognition) activity 2 8.33
Virtual reality exercise program 1 417

Recreation program 1 417

Total 24 100

A 7|MEANAE AFE AAEH T2 WS o] &3 A7t 49(16.67%), I
JNAANHHE 3T, FFAEA T, A5+ AJA+AI A3 d+Fd| S5,
A FP+JARA A F+A A FH+AR A ) T2 o] 4%

7} 33 (12.50%), AT AR FA7E 29(8.33%) 2= VrEFSE

AA S F5FA A= A 25(0tago &5, CODI-Xo] &&WH, A &E+ritA
<5, AFEE+7t5+d7]) T2OWS o] &3 AUt 4U16.67%), T+ =
2ol 3H(12.50%), Alxﬂ%%s)r A SEHAA RS BAT A7 2H(8.33%),
TN R a9 gagdoeld g a#o] zF 1HN(4.17%) 2.2 Ve

JAAZIrFA T2 oA AHEE W89 S AHEA, AA, 4 AFEH7I
g 1A EFAY FHAATHS Bo] AHEst FAE A=, HAFE7a <
AEAL 3=y A e zz ¢ FEZG~(CoTras) T2 IHQH)S AR

A3E 718 g5 EolYE-HCRDH FH& AAAZ EHA 2"(Cog. Dros
2P0 2 AESIET. EA, EAJAAAY THL 48 AFNA AEFHIA
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<Table 6> Contents of effect in cognitive-focused intervention

Type Contents of intervention effect Experimental Control
Snoezelen Program Cognition function, ADL Dementia |No treatment

SRT+Combined with
errorless learning

Cognition, Depression Vascular Alzheimer

Cognitive function

ROT+SRT (Boston naming, Simple mental status, Configure | Alzheimer’s |No treatment
behavior)
GLIUIAT Communication, Cognition MCI No treatment
Computerized Vascular + | Alzheimer

Cognition, Instrumental ADL, Quality of life

cognitive training Alzheimer | + Vascular

Complex
rehabilitation Cognitive function, Hand function vitalization MCI Dementia
intervention

Integrative cognitive Cognitive functions

. (orientation, concentration, linguistic competence, MCI No treatment
training
performance)
Multimodal cognitive » . .
rehabilitation Cognitive function Alzheimer |No treatment
Complex. cognt tve Cognitive function Dementia |No treatment
training
Computen;eq Cognitive function, Depression, Life satisfaction, ADL M No treatment
cognitive training
Computer-based
rhythm and timing Memory function MCI No treatment
training
Cog. Dr. Working memory MCI No treatment
Cognitive stimulation Social interaction (Verbal, Non-verbal) MCI No treatment
therapy
Total (n=13) MCI No treatment

*SRT=Spaced Retrieval, ROT=Reality Orientation Therapy, GLIUIAT=Group Language Utilizing Integrative
Art Therapy, Cog. Dr.=Portable cognitive rehabilitation system, ADL=Activities of Daily Living,

AAEsTA 22292 T3 TAEH A i AFZAA WEe 4o oS3
BHE 7). AALETAE T8l 7HE B2 HIE B 5L HF 4" =
& 103H90.9%) M A Fom gt AA715e M-S Bloew, F HAZE AuAdd
ZHA B, BDNF; 63, 54.55%)7F 9&< mlAl= Aoz Ueyil, 1 U4slo® #9%
g, 29, AFgLEY, WA & 2= AAAJ] 8= 0GH, 45.45%)2 W3}
of @FES oM, &9 HCH, 818WAAE TAE T NHMEHAE BHoH
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<Table 7> Contents of effect in physical exercise intervention

Type Contents of intervention effect Experimental Control

Cognitive function, Physical performance, Gait,
Quality of life, Depression

Aquatic exercise Cognitive function, Dementia factor (A 8, BDNF) Alzheimer |No treatment
Gradual resistance Cognitive function, A 2, BDNF, Isokinetic muscle

Physical activity Dementia |No treatment

Alzheimer |No treatment

and aquatic training strength
Coordination exercise Cognitive function, A 2, BDNF MCI No treatment
Combined Occupational
cognitive-motor Cognitive function, TUG, TA, GQOL-D M treatment
learning (MCD
. - Cognitive
Phy51.c.al acUy1q§S+ EEG, Occupational performance M activity
Cognitive activities
(MCD
Aquarobics exercise Cognitive function, BDNF Alzheimer |No treatment
Virtual ;eallty Cognitive function Alzheimer | No treatment
exercise
Health promotion Cognitive function, A 2, BDNF Alzheimer |No treatment

exercise

Exercise type

Cognitive function, A 8, BDNF, Fail-related fitness Alzheimer |No treatment
performance

Recreation Cognitive function, Balance Alzheimer |No treatment
Total (n=11) Dementia |No treatment

*A p=Amylid- #, BDNF=Brain-Derived Neurotrophic Factor, TUG=Time up & go, TA=Tandem gait test,
GQOL-D=Geriatic Quality of Life Scale-Dementia, EEG=Electroencephalogram
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