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Abstract

Purpose : This study aimed to systematically review the correlation between hand dexterity and cognitive function in the elderly,
and summarize various evaluation tests and results analysis methods for manual dexterity tests applied to this population.

Methods : We searched published studies in the Korean Studies Information Service System and PubMed databases from January
2013 to March 2023. The main keywords used were “dexterity,” “fine motor,” “elderly,” “cognitive function,” and “correlation.”
A total of 10 studies were selected for analysis from the 1,524 searched articles. The included studies consisted of a cohort study,
a longitudinal study, and eight cross-sectional studies which were analyzed for patients, intervention, comparison, and outcomes.

Results : Analyzing the qualitative level of 10 studies, 8 articles (80%) were non-randomized two-group studies that provided
level II evidence whereas the remaining 2 studies (20%) were non-randomized single-group studies (level II evidence). Therefore,
these results indicated that the level of evidence in this field is generally high. The Purdue pegboard test was the most commonly
used evaluation test for manual dexterity, and velocity speed was the most frequently employed analysis method. Results indicated
that there were significant differences in manual dexterity test between the normal elderly, those with mild cognitive impairment,
or dementia.

Conclusions : These results can be used as a basis for selecting dexterity test evaluation items and methods to analyze it in the
elderly while screening for cognitive impairment. In addition, this study highlights potential areas for future research on the
development of manual dexterity evaluation tools and techniques for analysis and the need for more reliable and valid methods for

assessing cognitive function in the elderly.
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I. 4 &

T

I oA7el wd 2 =ak

A AR st 2022'd 654] o]+l w=Ql Sl
= 18 %o]H, 2025F o= 21 %, 2050 o= 40 %, 2070
dofli= 46 %oll =g A= Asta glo] S-Euet
= 20250 R AR HQshA  E oh(Statistics
Korea, 2022). =317} 25 44| E55d, 25T

9 2o gavt ekt 44284 7159 R
3ol Lpehbul, slole, AFE, AY7I5e A

Ast7t UEUA Eth(Cruz-Jentoft -5,
2010).

QIAH w5l Ao] Zrhate] wet Foe, 7]
RAE £E So] YA Selo] AolEE AL
o, o]l A& w32 23| theFal LE58 o] A3}
7} YElE 4= % th(Beauchet 5, 2014; Harada 5, 2013).
=Rl B9 Al AU B3R &9 &5 71ee An
gt 7”\E el G EFANA S5 Lol =A
U 3ol A = AWZ], 2271 Foll YRR dd8E
gEolA AAg e =

2019; Salthouse,

(0152 A7 =919] |k o] Pa oA £ A
Sashiad) ofelgo] Ui, 53

ok A= &
o 7IMAE 85t YA EES] dRTTl, &5

L5771, A7 oA a2 A4l vl @A
A37 Uehdthan sHiThLin 5, 2017). o] w=glol ]
glo &2 AHESHE AXZISe AAT YA
S 9o B Bad 2890S T 4 glou FuH
QRATIER] B BAZ SAS s Fadt o
e B i AL & 4 drk

7104 (dexterity) & 0.2 £7E Agoto] & FAE
54l wAsIE SEe Woln, 49 WAL th
& 2850 FEAEL Al 2R5He A%
BEoR Foldl BHNN EAE 2AsHE ol
(Diedrichsen & Kornysheva, 2015). £=9] 7|9l/Ad2 Zxb3]
Q1 QK| 7)1} Pelo] glon] Foje, Aelz|el, A w
B som pAH ol Aasel 27 G W
=ct 319 th(Bezdicek 5, 2014; Marshall 5 2011).

Rodriguez-Aranda 5-(2016)2] ALoAx QlX|F o=
ARt A kRl Arls, A 71 % 1WA A
olo] 283t AWALS K 115}9] o1, Kobayashi-Cuya %
(2018b)-& <tglo] ol 7|HliAo] Qx| H o7 A7 =
Q19 A7) Beo] Yty Wk Edt d
Paula 5-(2016)> 12| 7]-50] <l w=lat =2
of 1919 S5 um
oA AT Aol E K
u

al
AABE W we dye =
Q H

L =% A4 9 Holg 4

w=Qle] o] AT} Q127 51ke] AEA o] digt

il |
AAA 23 nz-S 9sf 20139 195 E 2023 397}
A S0E =5 F &9 VWA A7 A
AE A+ ==& dAskth mﬂE;LL X%x} EﬂO]
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Broad primary search terms : ‘dexterity’,
‘elderly’, ‘correlation’

‘fine motor’, ‘cognitive function’,

i

First literature search
records identified (n= 1524)

1350 excluded following
review of title or abstract

Second literature search
records identified
(n= 174)

Filtering :

experimental study, full text articles Applied
dual task based screening test
(164 records rejected)

10 studies were selected for this
review (n= 10)

Fig 1. Flow diagram of the literature selection process

B4 =50 A3 452 Arbesman 5(2008)0] 7Hegt
15golA 5

39 Ag3te] BRI th(Table 1). 2 9
PI

C.O.(patient, intervention,

comparison, outcome; P.I.C.0.) WHE HEsH)
PLC.O. B4 W o o)arz o] AR that 2AES A
2leh=dl ARSEM, AA AL T < o
4 Qth(Law & MacDermid, 2008).
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Table 1, Level of evidence for studies

Evidence level

Definition

Frequency (%)

Systematic reviews

I Meta-analyses 0 (.00)
Randomized controlled trials
I Two groups non-randomized studies 8 (80.00)
I One group non-randomized studies 2 (20.00)
v Single subject designs 0 (00)
Surveys
Case reports
\ Narrative literature reviews 0 (.00)
Qualitative researches
Total 10 (100.00)

m Z2 3
LBA g ATe Ad 42

Table 2, Evidence level of the analyzed studies

Kobayashi-Cuya 5-(20182)2} Takumi 5(2017)2 7
= el afiEste] 20 %olglom, Yz 8749 A+t
dAFE Lol aidste] 80 % o] th(Table 2).

Author (year)

Evidence level

Rodri’guez-Aranda et al. (2016)

=

Hesseberg et al. (2020)

Takumi et al. (2017)

Suzumura et al. (2018)

Kobayashi-Cuya et al. (2018a)

de Paula et al. (2016)

Carment et al, (2018)

Vasylenko et al. (2018)

Vasylenko et al. (2022)

Curreri et al. (2018)

HiEH e 2 H = e

o N ot e

2

-thF Y o (amnestic MCl-multiple domains),H] 7] &} A}41
% 7 = Q1 A & ol (nonamnextic MCI) ¥ 2|ufj 2 T}oFs}A|
shof AFEH AT A ALY AEE A ET o
WoLon], s 4ol 25-64Al, 1eql 654] o]4ke.
0] 0] H Th(Table 3).
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25y
Table 3. General characteristics of the subjects
Subjects Sex (men/women) Age
Author (year) Experimental group Control ~ Experimental  Control Experimental Control
(AD/aMCI/MDaMCI/NaMCI)  group group group group group
Rodri’guez-Aranda et al. (2016) 15 15 5/10 6/9 26.10+3.40 74.00+6.90
Hesseberg et al. (2020) 38 (38/-/-/-) 60 16/22 29/31 80.10+7.60 77.90+7.20
Takumi et al. (2017) 169 89/80 72.40+4.80
Suzumura et al. (2018) 46 (31/-/-/15) 48 - - BIZCDI 77‘:23%16630% 73.60+8.30
Kobayashi-Cuya et al. (2018a) 326 39/287 70.10+5.60
de Paula et al. (2016) 104 (38/34/32/-) 20 - - - -
YA 4/6 YA 26.00£3.00
Carment et al, (2018) 29 (YA; 10, MA; 8, CD; 11) 11 MA 5/3 4/7 MA 41.00+9.00  78.00£8.00
CD 3/8 CD 84.00£7.00
Vasylenko et al. (2018) 45 55 20/25 29/26 70.60+6.20 22.80+2.76
Vasylenko et al. (2022) 41 (-/17/16/8) 50 20/21 26/24 72.49+8.73 71.00+6.12
Curreri et al. (2018) 2,361 994/1,367 74.50+6.90

YA; young adults, MA; middle-aged adults, CD; subjects with cognitive decline

Table 4. PICO of the analyzed studies

Subjects Gt Dexterity function
g ognitive
Author (year) : Study design .
EXP;:)TSHMI nggggl fimetion Assessment tools Result
Rodri’guez-Aranda et al. Cross-sectional ~ Cognitive impairment .
2016) Elderly Adult study caused by aging Purdue pegboard test (PPT)  Mean movement timet
Cross-sectional MMSE 25.5+2.9 Grooved pegboard test Speed!
Hesscberg et al. (2020) AD Met study MMSE 21.8+4.3 Finger tapping test Finger tapping number!
Takumi et al. (2017) Elderly Longitudinal Cognitive 1mpa1.rment Peg moving task Hanq dexten’t}'f is assotflated
study caused by aging with cognitive function
MCI Cross-sectional ~ Cognitive impairment . . . . .
Suzumura et al. (2018) AD Elderly study caused by dementia Finger tapping Finger tapping time?t
Kobayashi-Cuya et al. Older Young Cross-sectional  Cognitive impairment 60~64 > 65~69 > 70~74 >
(2018a) group group study caused by aging Purdue pegboard test (PPT) 275 (ages)
aMCl Cross-sectional ~ Cognitive impairment
de Paula et al. (2016) MDaMCI  Elderly study caﬁse d by dI:, mentia Nine hole peg test (OHPT) Time in seconds(9HPT)1
AD
YA Cross-sectional ~ Cognitive impairment  Finger force manipulandum
Carment et al, (2018) l\élg Elderly study caused by aging (FFM) Finger movement!
Vasylenko et al. (2018)  Older Young  Cross-sectional  Cognitive impairment Purdue pegboard test (PPT)  Finger tapping number!
Y ’ group group study caused by aging peg & pping nu
Cross-sectional ~ Cognitive impairment . . .
Vasylenko et al. (2022) MCI Elderly study caused by dementia Purdue pegboard test (PPT)  Grasping and inserting!
Curreri et al. (2018) ‘COngltIVe Elderly  cohort study Cognitive 1mpa1ment Manual dexterity task Manual dexterity task timet
impairment caused by aging
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3. =31 9 Amj2 Qg AAEASE &9 7|4

HXE g

A 10719 A+t LT E A-H(cohort study), F T+
A+ (longitudinal study) % 3 ToI7(cross-sectional study)

E A= e, 10719 A5 E45H] =3}, Fx=Ql
A% 9 2Aufol] &7t QIX|7]% At7t 48] 7]HlAof 1]
A= gl thsto] ot F 10749 A H&F
£9] 7IRIAo] w3}, FERIXAFo) W X|uj & lal] Axt
24 B39 FHAT E7h 9 HE W 2 A 3
7h etk 8 AAReel, AR G] 9 Aojg
gatom ATE AT AX75o] AstHss &) 7]
W4 S5 e ST - Aot w9l AU
=23t = 2= Purdue pegboard test, grooved pegboard

test, finger tapping test, peg moving task, nine hole peg
test, finger force manipulandum, manual dexterity taskS A}
23} % tH(Table 4).

N. =}

B oAl wele] &9 Z1uAT X7 ake] A
Aol ek A7 TASEe] sk 9 AuE Qg <lX7]
SAE 0] AuAge] nAE JFS AAHoR K
Hstel 229 7194 B g L ATEA PS Pob
BIA ST 2 Aol ARE 1089 =R et
A7 WA £Ee 5 1E-u R AWLY a2
AT/t STB0 %), FA TF vTA9] AT 2720 %)
2 e &9 ZWAE 7% sk dakel
7% whesr] s & Szo] A7t AaEL g
Ae & 4 gk ol o ZaAel malel 147
I Aol tiEt EAE vhdsh] s AlGAem o
TF7F  olRox e ASE F 5 SdH
(Kobayashi-Cuya 5, 2018b). 18} £9] 7|WA 7=
ARG AR Hla At FE 10 F8E o] Fo A A]

e Ao ek
wab AR Qg 4
B RS 2o) AuAe] dae A Ao

o
-2 VNS kBl BEAAA] B AR Qs

ooy

A3 274 w1 SYNZ F7h 2 S5 2L 5 A
S ek vehton, AA7)s AsE EAESE &
o 71u4 48 elo] 1hAathe Felsherh ol ol
o &9 WAL AN Aol Uk AL &
4 glow, olegt Avte] 2Aste] el QIX7)% B
A o] 7l BAHE A 4 e AR Az
=

o] F1R4 Boke At ZRg Boh e W 2
#54 £7% e A8 9o A7 Ane o
szl 2rAsh wET ez maE:m
(Takumi -5, 2017). o= @A7HA] &9 7|q1A4of gt
AF7E A&H o2 o] Rl glon) k=219 QIX]7]F
B7reh7] 918 A= 2 Betert H5E &9 79
B7H=T Y A olFolAA G AS o
Ok wEhA Q1 JIA7ss B 5 e &9
W B7F s W SAEFE AR B s
2 9 EgErL f50] Bad Aow AAH

2 Aol A &9 7S Btk Sl 7HE wol
¥ H7}=S= Purdue pegboard test(PPT)= 4712] &
Tl A AH&-E] 9l th(Kobayashi-Cuya 5,  2018a;
Rodri’guez-Aranda -5, 2016; Vasylenko <5, 2018;
Vasylenko 5, 2022). 9] 7|W/Ad& &, &7k 9 =9

D2heF B3 D A/ SGEAY, A7, A2,

> NO¥o ox o

A8

T 5
<, 2011; Rodriguez-Aranda 5, 2016). Purdue pegboard
testi AT, 1§ W Aol Lo SN BohsHe
sl 7 el AREEAL e B7F=o]th(Yancosek
& Howell, 2009). Darweesh 5(2017)2 Purdue pegboard
test= Al G E YA H2o] S HIbsh7lof A@e =
et st o, Tlardi 5(2022)2 <9 7|wA H7t= A
e welst AEAAGO BAE Ruslnu Haa
B7I2 A otstich T3 Kobayashi-Cuya 5(2018b)& =
219 Q1A]7]5} Purdue pegboard testS Al-g-3}o] £9]
AL B A3 el Q1A 7)%s Aehs 9] 7]
Mol B ZohT ®Te o wele] 2l
T= =Syl sl &9 7IvAd H7F Al Purdue
pegboard tests AHES = Q= B7FYAS o 4 Qe
2L} Purdue pegboard testS ARt 47119] ¢tof| o] 7}
=S A Y Rodr’guez-Aranda 5(2016)2 Q240
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2 9 279 =h3IEQ27 3dE), Kobayashi-Cuya &
Q01802 0287 94 F AT AR 2oz
7] FE(17] FE), Vasylenko S(2018)2 o 2koz
A 27), 90w W B/ FEoR W BAGA
), Vasylenko 5(2022)& © 2202 1 7]} d&0
2 9 2/FE) FR)0% BrlgEe] AnuA 9
Qrch E3F A3 B4 ®H T Rodr guez-Aranda 5(2016)
2 W 7](reaching), %}7|(grasping), % 7]7](transporting), 2%
7)(inserting)®]  2-535H4 analysis),
Kobayashi-Cuya 5(20182)2 H-S 22 7<=, Vasylenko
S5(2018)1}  Vasylenko  5(2022)2 A& <X (linear
velocity; €9] o]5 & x), Zh<&I-(angular velocity; £=9]
&), F= Zo|(path length; £0.2 o]53H A&,
ZHangle; 71 W] 3 £9] S1A)o] T LEA =
e AHgSto] A4t AaE dutslstrlole o &0l
ot whba] obAl TSk ukel Zro] Purdue pegboard test
2 AFgstel wole] AAY|SS BrE] YA o
P WS U ATEAS Fo) AE W )

A (kinematic

5

el tH(Fauth 5, 2016; Kwak, 2022). Eggermont -5
(2010)2] Aol ol Q1| 7]50] HaE wale] A%
AFY D A7)0 AR 1y L 27] &F ozt

&9 7N A7 E F Y= A
P71 Aol b o HuHw gt
(Rodriguez-Aranda 5, 2016; Steinberg & Bock, 2013). A
P71 QX B LEHQ SHo] BE T glo]
A7 5= B Brtstr] i A4 +=37]

by |
Ho] W71E A|okskar Q) th(Farias 5, 2003, Goldberg =,

2010). ol 9] 7RAL =elel A47)% Bk Al A
88 5 Ut BETAS & 5 Ak

B APE AAH FATLS Fo) A A Eaofol A
wele] 9 7]W4o] 177159 =L BHalst
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