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ABSTRACT

Obijective: The present study is to analyze motor performances by evaluating finger force control capabilities in normal

controls by age and gender. Background: Four phases of the force control capabilities consist of initiation, development,

maintenance, and termination; however, the existing studies with regards to motor performances have been primarily
conducted on reaction time of the initiation phase. Method: The study measured initiation time (IT), development time (DT),
maintenance error (ME), termination time (TT) of 360 normal controls (30 males and females from each of age group 20s to
70s) by force control phase using Finger Touch (FT) system. Three-factor mixed-subjects ANOVA was conducted to analyze
effects of age (20s ~ 70s), gender (male, female), and hand (left hand, right hand) on finger force control capabilities (o.=.001).

Results: Age and gender were significant in all phases and maintenance phase, respectively. IT of 60s and 70s had 9% and
19% higher than that of 20s ~ 50s. DT of 60s and 70s had 9% and 24% higher than that of 20s ~ 50s. ME of 60s and 70s had
43% and 110% higher than that of 20s ~ 50s. TT of 60s and 70s had 22% and 42% higher than that of 20s ~ 50s. ME of
female in 20 ~ 50s, 60s, and 70s had significantly 22%, 42%, and 67% higher than that of male. Aforementioned measures
of patients with aMCI, svMCI, and SVaD had 1.1 ~ 3.4 times higher than those of normal controls. Application: The
characteristics of normal force control capabilities can be applied to develop a diagnostic model which evaluates quantitatively
the existence and severity for various patients with motor intentional disorders.
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2. Force Control Capability Evaluation

2.1 Apparatus
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2.2 Force control tasks and measures
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Figure 1. Layout of Finger Touch System
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Figure 2. Four measurements by force control phase
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2.3 Participants

3 BA s B7HIEE &7k @ ARl AL Sl

& e FREgY AR 200 ~
70th7HA1 o] H A2 30 BRlEglom, ga AR
20t 245 £ 3.04, 30t 33.7 £ 2.84], 400l 442 + 2,64,
5ot 534 £ 274, 60t 643 £ 274, 131 70t 73.6
T 244191 Zlo= ety

I .
[ — {
- —
. D4cm
i @10 cm - e
98N - Target force

(b) Development, Maintenance,
Termination

(a) Initiation

Figure 3. User interfaces of the Finger Touch system



2.4 Experimental procedure
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3. Results

3.1 Effects of age, gender, and hand

3.1.1 Initiation phase
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3.1.2 Development phase
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Table 1. ANOVA results by force control phase

Factors A 2k =g A 4
R F(5,344)= | F(5,347)= | F(5,347)= | F(5,341)=
; i; 18.40 4.95 47.04 19.08
p<.001* p<.001* p<.001* p<.001%
F(1,344) = | F(1,347)= | F(1,347)= | F(1,341)=
G?g‘;er 6.86 6.44 $3.03 895
p=.009 p=.012 p<.001* p=.003
Hand F(1,337)= | F(1,347)= | F(1,347)= | F(1,332)=
ey 0.06 15.56 021 4.62
p=.803 p<.001* p=.644 p=.032
F(5,344)= | F(5,347)= | F(5,347)= | F(5,341)=
AxG 5.07 1.24 7.18 1.07
p<.001% p=.288 p<.001* p=.379
F(5,337)= | F(5,34T)= | F(5,347)= | F(5,332)=
AxH 2.11 0.48 1.39 0.85
p=.064 p=.794 p=.227 p=515
F(1,337)= | F(1,347)= | F(1,347)= | F(1,332)=
GxH 1.03 0.10 0.14 1.38
p=310 p=.756 p=.705 p=.242
F(5.337)= | F(5,347)= | F(5,347)= | F(5,332)=
AxGxH 051 055 1.15 0.78
p=.768 p=.737 p=.336 p=.568
*p<.001.
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Figure 4. Age and gender effects by force control phase

DT Figure 4b%F #o] 20t~ 60t -FAFSH, 70th
ool 3 Aol At = A &0 ~60th: 119.9 +
47.6, 70tH: 145.9 + 63.5)°] LFEFSTHF[S, 347] = 4.95, p
< .001). 2E8&Y DT d&e #l3] FostA wE
Ao® Yehoy, Aolzt 42 mv|

3.1.3 Maintenance phase
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3.2 Comparison of force control capabilities in normal
controls with patients
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Figure 5. Comparison force control capabilities in normal

controls with patients by force control phase
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