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Effects of Somatosensory Training on Upper Limb for Postural
Control and Locomotion in Hemiplegic Stroke with Unilateral

Neglect

Bo-Kyoung Song

Department of Occupational Therapy, College of Health Science, Kangwon National University, Chuncheon, Korea

Purpose: The purpose of this study was to examine the effect of postural control and locomotion on improvement of two point discrimi-
nation (TPD), stereognosis (ST) through somatosensory training (SST) on the upper limb (UL).

Methods: The subjects were 20 hemiplegia patients who have problems with unilateral neglect after stroke. The patients were divided
into two groups, the experimental group (EG) and the control group (CG). In the EG, SST for TPD, ST was performed 18 times, three times
a week for six weeks, together with physical therapy (PT) and occupational therapy (OT). In the CG conventional PT and OT without SST
was performed for six weeks. Several assessment tools were used in comparison of groups; two point discrimination test (TPDT) on fore-
arm (F), thenar (T), hypothenar (TH), thumb tip (TH-T), index finger tip (IN-T), stereognosis test (ST), postural assessment scale for stroke
(PASS), and clinical test of sensory interaction on balance (CTSIB) and timed up and go test (TUG).

Results: In the CG, conventional PT and OT resulted in statistically improved TPDT (F), ST, PASS, and TUG. In the EG, SST resulted in statis-
tically improved TPDT (F, T, HT, TH-T, IN-T), ST, PASS, and TUG. TPDT-T, ST, and CTSIB with length of displacement with eye open (LDEO)

also showed significant improvement between the groups.

Conclusion: In both groups TPDT ST, PASS and TUG, and SST had effects on the UL and TPDT, ST and static postural control had greater
effects compared with the PG. Therefore, we could assume that TPD and ST are very important in performing human activities including

postural control and locomotion.
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2.5 2|2 2|2 259| TPDT, ST, PASS, CTSIB 2! TUGS| H3}
Table 28} 7+0], A7}7H S ro A= BE HA} 59]2] TPDTS} ST,

JKPT

p<0.01) HEA 2| 2tof| A= of T #-91¢] TPDTS} ST, PASS 9
TUG AR 2| & HZ §-2J5t 2Fo| & HATthp<0.01, p<0.05) (Ta-

PASS B TUG Aol A 212 A5 213t 2fo|7} QUL em(p<0.00,  ble2).
Table 1. General characteristics of subjects 3. B X220} Y22t 2|22 74| 2|2 M5 TPDT. ST, PASS,
Variable EG (n=10) CG (n=10) CTSIB 2 TUGS] i3}
Age (year) 52.6+12.7 56.2+10.5
Weight (kg) 60.2+65 60757 Table 35”]’ ZE]—O] fﬂ]%}'Z]’ i] ET’:LIL]' E]—%@ i] ET’:L /\]'O]Oﬂk‘% ilﬁ;ﬁ
Duration (month) 103463 10.6%2.1 & X E919) TPDT, ST 2 CTSIB 5= LDEO 3}=-of| 4] 5-2] 31 2}0]
height (cm) 164.2+6.3 162.5+7.1 %Eﬁr/]’(p<0.01,p<0.05) (Table 3).
Type Infarction 4 5
Hemorrhage 6 5
Paretic side Right 0 0 il fé!‘
et v N £ ATE AN of2l g2 ZHe BE TS S Hoh) 3
Gender Male 4 3
Fernale 6 7 ApolA| 2§32k A A7z Eio] ApA| 2wt Kol of w3t Eg
K-MMSE 263%2.1 27226 o] Hli=x]| Lot E3] HEZF 2| g2a) A7z St ARo|
Values are presented as mean + standard deviation. of ojw3lt 2ol E Hol=x| Lol 112} 5FGT) o] S E8 H=FA|
st amnaton, O (HNSEIGEREEONTINT 2 st winb) 9] A, A2 9 wagel )
Table 2. Comparison of the TPDT, ST, CTSIB, and TUG within EG and CG
) Before test After test
Variable z p
M=£SD M=SD
EG TPDT (mm) 16.30+3.83 12.90+4.65 -2.825 001
T 13.50+£5.17 11.20£4.83 -2.716 0.01"
HT 13.00£4.32 10.70£3.65 -2.877 0.00°
TH-T 09.90+4.14 08.20+3.46 -2.807 0.01"
IN-T 08.90+3.35 06.90+3.41 -2.724 0.01"
ST (point) 05.60+5.72 08.50+6.70 -2.677 0.01"
PASS (point) 26.50+1.78 30.60£1.26 -2.846 0.01"
CTsSIB LDEO 10.07+£2.48 11.06+£2.16 -1.274 0.20
LDEC 10.09+1.99 10.48+2.46 -1.274 0.20
LDFSEO 09.44+1.39 10.00+£1.61 -1.377 0.17
LDFSEC 09.80£1.39 10.64+1.51 -1.479 0.13
TUG (second) 57.11+33.23 39.24+22.92 -2.701 0.01"
CcG TPDT (mm) F 17.60+3.13 15.50+3.57 -2.539 0.01"
T 15.30£343 14.80+£4.02 -1.406 0.16
HT 14.40+3.24 13.10£3.00 -1.897 0.06
TH-T 13.70+3.43 12.10+£3.25 -1.292 0.20
IN-T 12.50+3.34 11.70+£3.27 -1.100 0.27
ST (point) 02.90+£593 03.80£6.25 -2.460 0.01"
PASS (point) 23.40+3.72 27.80+£3.52 -2.812 0.01"
CTSIB LDEO 11.65+3.71 10.75+£2.30 -1.276 0.20
LDEC 10.00+2.42 10.32+2.35 -0.357 0.72
LDFSEO 12.10£3.23 12.01+£4.25 -0.153 0.88
LDFSEC 10.81+3.00 10.83+£2.25 -0.663 0.51
TUG (second) 63.62+42.24 56.55+38.42 -2.397 0.02*

Values are presented as mean+ standard deviation.

EG: Experimental group, CG: Control group, TPDT: Two point discrimination test, F: Forearm, T: Thenar eminence, HT: Hypothenar eminence, TH-T: Thumb tip, IN-T: In-
dex finger tip, ST. Stereognosis test, PASS: Postural assessment scale for stroke, CTSIB: Clinical test of sensory interaction on balance, LDEO: Lengthofdisplacementwith-
eyeopen, LDEC: Length of displacement with eye closed, LDFSEQ: Length of displacement with foam surface and eye open, LDFSEC: Length of displacement with foam

surface and eye close, TUG: Timed up and go test.
"p<0.00, 'p<0.01, *p<0.05.
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Table 3. Comparison of TPDT, ST, CTSIB, and TUG between EG and
CG

Variable EG CG z p
TPDT F -3.40£2.55 -2.10+1.85 -1.276 0.20
T -2.30£2.16 -0.50+£1.08 -2.463 0.02*
HT -2.30+£2.06 -1.30+1.95 -1.457 0.17
TH-T -1.70£2.26 -1.60+3.66 -0.994 0.32
IN-T -2.00+2.54 -0.80+1.87 -1.609 0.12
ST 2.90+2.92 0.90+0.74 -2.047 0.04*
PASS 4.10+1.45 4.40+1.90 -0.655 0.51
CTsSIB LDEO 0.94+2.09 -0.90+2.02 -2.269 0.02*
LDEC 0.39+1.53 0.33+1.53 -0.303 0.76
LDFSEO 0.55+1.34 -0.06+3.40 -0.908 0.36
LDFSEC 0.86+1.56 0.02+1.85 -1.059 0.29
TUG -17.87£15.95 -7.08+8.16 -1.475 0.14

Values are presented as mean+ standard deviation.

TPDT: Two point discrimination test, F: Forearm, T: Thenar eminence, HT: Hypo-
thenar eminence, TH-T: Thumb tip, IN-T: Index finger tip, ST: Stereognosis test,
PASS: Postural assessment scale for stroke, CTSIB: Clinical test of sensory interac-
tion on balance, LDEO: Length of displacement with eye open, LDEC: Length of
displacement with eye closed, LDFSEO: Length of displacement with foam sur-
face and eye open, LDFSEC: Length of displacement with foam surface and eye
close, TUG: Timed up and go test.

*p<0.05.
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