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Reorganization of the Finger Posture and Muscular Activity through Daily Piano Practice

Ayumi NAKAMURA™, Tatsushi GODA*,
Shinichi FURUYA** and Noriko NAGATA*

The present study aimed at assessing effects of daily piano practice on kinematics and muscular activity of the
finger movements while musically-naive individuals played the piano. Six participants were asked to play a short

melody with metronome with the non-dominant left hand (no explicit FB group). Another six participants
were provided visual feedback regarding rhythmic accuracy (accuracy FB group). In no explicit FB group, the
mean angle at the PIP and DIP joints became more extended with practicing. The amount of co-activation of
the finger flexor and extensor muscles also decreased particularly at the late stage of the practice. In accuracy
FB group, the amount of muscular co-activation did not changed with practice. The results provided evidence
demonstrating that the daily piano practice reorganizes the hand posture in playing and economizes the muscu-
lar work for stiffening joints, and that explicit feedback regarding rhythmic accuracy of movements impedes the

economization process.
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Fig.1 A melody used for the current left-hand practice.
Numbers below the score indicate fingering (1, 2, 3, 4,
and 5 corresponds to the thumb, index, middle, ring,
and little finger, respectively)
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Fig.2 A graph displayed as a visual feedback regarding tem-
poral accuracy of keystrokes. Vertical axis indicates
the average of absolute error of the inter-keystroke
interval between each participant and metronome
(500 ms) within a trial. A left and right bar indicates
accuracy of the previous and present trial, respectively
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Fig. 3 Markers used for calculating joint angles of the index
finger
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Fig.4 Group mean of changes in the mean joint angle during the training session over
the four successive days. The 1st, 2nd, 3rd, and 4th row corresponds to the
index, middle, ring, and little finger, respectively. 1st, 2nd, and 3rd column
corresponds to the MCP, PIP, and DIP joint, respectively. A bar in grey and
white indicates no explicit FB group and accuracy FB group the mean angle
of joints, respectively. An error bar indicates standard deviation. *: p < 0.05,
**: p < 0.01 (main effects and interaction effects)
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Table 1 Statistical results of two-way mixed-design ANOVA

Variable Practice Group Practice x Group
F(7,70)| F(1,10) F(7,70)
Index
MCP 2.23* 0.47 0.32
PIP| 6.06** 0.83 1.30
DIP| 3.10**| 3.33E-03 0.35
Middle
MCP| 3.66**| 2.33E-03 0.80
PIP| 3.99** 1.21 2.34*
DIP| 2.67** 0.61 2.13
Ring
MCP 1.47 0.23 0.42
PIP 2.29* 1.20 1.01
DIP 0.56 0.40 1.20
Little
MCP 1.22 4.96 0.28
PIP 1.51 1.56 0.33
DIP| 3.48* 0.58 0.19

*p <0.05,* p <0.01

¥ L L, Bonferroni (EIZED IO LWt MEZITHR -
TAER, TRTOBIIBWTHBMOER IR SN o7z
ZhUE, BETIRORSICEND D L W IGHEZFENT 20
DTH 5.

3.2 F¥RXY¥TA4UR

kA% EhE L7 4 HRIC BT BI5H 2 & o) 5 37
1T &tk 5 BATICOWT, #HoR7% LEE, IEMEMEUREEZE
MIZE LCORTR, Hiig, 348, /hEo MCP, PIP, DIP 4
HiO PR % Ko 72 (Fig. 4).

Table 112, 2 ZRGEGHTOFRE RS, 2 BERGEHT
DOFER, e, WisO4RE, g0 PIP BE, /MEo DIP
FAETIC BV TIRRIC & 2 ERERARRD bz i, %38
2P, MCP BEiOMEE.S X 0 Bl L, PIP, DIP B&io
FERLOVMRELZCEERELTNS,. E512, HIFD PIP
BEICB VT, A L BEOREARMEI B bR, &
E, AEH IS BT O ZALDS, HoRe LEEDIT ) 23
IEMERHOREICHARTEI D REVWI L EZRL TS,

3.3 FhiEE

I A FhG L 72 4 HREIC BT 23180 2L R 5 3
1T &/t 5 BATICOWTC, HuR% LB, IEMESEUREZLE
N ORI B & OHARIT O R IGH = O ME 2 & H L
7o, Z0tk, B 5 FTOMEE 100 & L, KA RE 5 R
OGS ZEHRILL 0L, B EHEET 5 50 ¢
EERATH o7 (Fig. 5). TOME, Horik LEEIIHA 3
HH (p<0.05) & 4 HH (p < 0.01) THMI & 5 D053
DOENTDS, HoRd VBTN TEASBD SN R0 o 7.

4. # =

KFGEDOFE R, #Horze LEETIE, 8, i, #igo PIP

—~
)
Ea
35 200 T - - -
+ Wl pre 5 vials
E 180 post 5 trials
a
Li60
e
5o
=l
O 120 * **
S * i
c
5o
®
S
=l
(I(g 60
Q 40
o
&
3
N ! ] ! |
g Dayl Day2 Day3 Day4
= Day
—~
0
g
S 200
+ Ellpre 5 trials
2150 post 5 trials
a
60}
>
40
2
=]
Q120
[
< 100!
Goo
T w0
2
prur]
O 60~
¢
o 40
o
o 20
=
o
@ Day1 Day2 Day3 Day4
S
= ay

Fig.5 Group mean of changes in the amount of the agonist-
antagonist muscular co-activation during the training
session over the four successive days. A bar in grey and
white indicates the amount of co-activation of pre and
post 5 trials, respectively. (a) No explicit FB group,
(b) accuracy FB group. X-axis indicates individual
days of training. An error bar indicates the standard
deviation within a group
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