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Effect of water - based exercise on motor function, balance function and walking
ability in patients with Parkinson’s disease
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[Abstract] Objective To explore the effect of water-based exercise on motor function, balance
function and walking ability in patients with Parkinson’s disease (PD). Methods Forty patients with
primary PD were randomly divided into conventional land-based rehabilitation therapy group (land-based
group, N =20) and water-based exercise group (water-based group, N = 20). Unified Parkinson’s Disease
Rating Scale Il (UPDRS Il) was used to evaluate the patients” motor function. Berg Balance Scale (BBS)
and Timed Up and Go Test (TUGT) were used to evaluate balance function. The 6-Minute Walk Test
(6MWT) and 10 - Meter Walk Test (10MWT) were used to evaluate walking ability. All the tests were
carried out before and after 8-week training in 2 groups. Results Patients in both groups had a significant
decrease on UPDRS Il score (P = 0.000), TUGT (P = 0.000) after training, while they had a significant
increase on BBS score (P =0.000), 6MWT (P =0.000) and 10MWT (P =0.000). The water-based group had
significantly lower UPDRS Il score (P =0.037), shorter TUGT (P = 0.013) and higher BBS score (P =0.018)
than those in land-based group after training. Conclusions Both conventional land-based training and
water - based training had positive effect on motor function, balance function and walking ability in PD
patients. The water-based training had more positive effect than land-based therapy on motor function and
balance function.

[Key words] Parkinson disease; Movement disorders; Exercise therapy; Rehabilitation
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Table 1. Comparison of general data between 2 groups

Land-based ~ Water-based  x* or ¢

fiem (N=20) (N=20)  value T Value
Sex [case (%)] 0.440  0.507
Male 12(60.00) 14 (70.00)
Female 8(40.00)  6(30.00)

64.45+£6.82 63.40+7.22 0473  0.639
12.75£3.06 12.70+2.92 0.053  0.958
4.30+1.66 3.80+1.44 1.020 0314
2.00+0.63 1.93£0.54 0.403  0.689
28.05+£2.58 27.85+2.91 0.230 0.819

Age (v x5, year)
Education (x £, year)
Duration (x £, year)
Hoehn-Yahr (v £ s, stage)
MMSE (x £, score)

X’ test for comparison of sex, and two-independent-sample ¢ test

for comparison of othersc MMSE, Mini-Mental State Examination,
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Table 2. Comparison of motor, balance function and
walking ability before and after training between 2 groups
(v x5)

Group N Before training After training
UPDRSII (score)

Land-based 20 29.95+10.32 28.90+ 8.81

Water-based 20 26.75+ 7.65 20.85+ 6.34
BBS (score)

Land-based 20 30.45+10.00 3350+ 8.37

Water-based 20 33.60+ 9.62 4425+ 8.34
TUGT (s)

Land-based 20 13.10+ 1.92 12.80+ 1.88

Water-based 20 1245+ 2.76 10.05+ 2.16
6MWT (s)

Land-based 20 183.55+68.71 228.80 +74.23

Water-based 20
IOMWT (m/s)
Land-based 20

178.35+71.92 226.90 + 80.46

0.54+ 0.16 0.68+ 0.21

Water-based 20 0.53+ 0.18 0.71+ 0.21

UPDRS, Unified Parkinson’s Disease Rating Scale, 4t — il 4 % 5
TEA) 5 2% ; BBS, Berg Balance Scale, Berg “V-ffif f 3% ; TUGT, Timed
Up and Go Test, A ST - 47 E T 5 ; 6MWT, 6- Minute Walk
Test, 6 43 # F 47150 ; LOMWT, 10-Meter Walk Test, 10 K 25473k

. The same for table below

B h 30 m(AF 3K MR i0 ) A9 - 52 IR B (1 5 JEE AR 1
A L6 min 5L SRILATE PR E o W AT A A
(5)10 KA A7 (1oMWT) S BEA 17 5E fE J7 - ok
BEEEHLIEE R 14 m (45 F 2 8 12 m &b Mz
i) B EERRATE D AT E H R 10 m I A B IR IR
S [ A T (m/s) = 10785 [) ], 000 3 B A7 1 2 L

= geit ot or ik

A 5T BCHE R SPSS 21.0 e 4k 4 1k A7 Ak B
500 TR LURE X EOR L (9% ) 3% (%) 3
LR RE . THRTTR AR « AR EZE (2 5) R
N, R FH A 7 RE AR B4 0 K 5 5 R AL R R I R S s
B YIfg i D A8 AT E BB 1 9 AR, SR R T SR
BT 208 LIP <0.05 825045112

& R

#2,345 R BIR, SUIZRATH L, P 2 5 ) 2k
8 J& if UPDRS 343 3/ (P = 0.000) .BBS 143 34 1
(P=0.000) . TUGT i [a] 4 % (P = 0.000) .6MWT Hi} [1]




o A AT 2 AR AR 2017 25 A 1785550 Chin J Contemp Neurol Neurosurg, May 2017, Vol. 17, No. 5 . 349 .
it ®

®3 AR FEILRTEIZ SR ) REANATE AR )
PRI JE I s 5T 1 5 22 4 R

Table 3. ANOVA for pretest - posttest measurement
design of motor function, balance function and walking
ability before and after training in 2 groups

Source of variation S5 df MS F value P value
UPDRSTI
Treatment 623813 1 623813  4.694 0.037
Time 241513 1 241.513  36.655  0.000
Treatment x time 117.613 1 117.613  17.850  0.000

250.375 38 6.589
5122.675 38 134.807

Error between groups

Error within group

BBS
Treatment 832.050 1 832.050  6.154 0.018
Time 1080.450 1 1080.450 38.273  0.000
Treatment x time 217.800 1 217.800  7.715  0.008

1072.750 38 28.230
5137.750 38 135.204

Error between groups

Error within group

TUGT
Treatment 57.800 1 57.800 6.771 0.013
Time 36.450 1 36.450 29.787  0.000
Treatment X time 22.050 1 22.050 18.019  0.000
Error between groups 46.500 38 1.224
Error within group 324.400 38 8.537

O6MWT
Treatment 252.050 1 252.050  0.026  0.873
Time 43992200 1 43992200 35.178  0.000
Treatment X time 54.450 1 54.450  0.044 0.836
Error between groups 47521350 38  1250.562
Error within group ~ 368127.150 38  9687.557

10MWT
Treatment 0.002 1 0.002  0.025 0.875
Time 0.525 1 0.525  62.916  0.000
Treatment X time 0.004 1 0.004  0.504 0.482
Error between groups 0.317 38 0.008
Error within group 2471 38 0.065
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Figure 1 A 64-year-old male patient suffered from rhinobyon and gradually olfactory decline for
one year and progressive headache for 4 months. The admitting diagnosis was space - occupying

lesion in the upper part of left nasal cavity and anterior fossa. Then an exploratory craniotomy was
performed and postoperative pathological diagnosis was olfactory neuroblastoma. Thin coronal CT revealed well-defined bony destruction
involving left ethmoidal sinus, upper body of nasal septum, base of anterior fossa and medial wall of left orbit. There existed
hyperostosis of the separate bony wall of left ethmoidal cell with coarse margin (arrow indicates, Panel la). Sagittal T\WI showed
heterogeneous isointense space-occupying lesion located in the upper part of left nasal cavity and anterior fossa (arrow indicates, Panel
1b). Axial T,WI showed slightly high-intensity lesion with cystic degeneration in the rear part (arrow indicates, Panel lc). Sagittal
enhanced T'WI showed markedly heterogeneous enhancement both in extracranial and intracranial part, which looked like a "mushroom"
(arrow indicates). The high - intensity areas with no contrast adjacent to enhanced tumor were myxoid components retention in left
sphenoid sinus and frontal sinus (Panel 1d). Coronal enhanced T/WI showed markedly heterogeneous enhanced lesion. The lesion in
upper part of left nasal cavity was connected with the base of left anterior fossa through damaged lamina (arrow indicates, Panel le).
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