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Abstract

Objective: To systematically review the efficacy of hydrotherapy in patients with mild-to-moderate Parkinson’s
disease (PD). Methods: To obtain data of randomized controlled trials (RCTs) which studied the efficacy of
hydrotherapy for PD, we searched Web of Science, PubMed, EMbase, The Cochrane Library, Ovid, CNKI databases,
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Keywords

WanFang Data and VIP Database for Chinese Technical Periodicals from databases inception to March 1st, 2019.
Literature screening, data extraction, and the risk of bias assessment for all eligible studies were conducted by
two researchers independently. Meta-analysis was performed using RevMan $5.3 software. Results: Our search
identified 233 articles, of which 11 RCTs with a total of 328 patients were included for analysis. Results showed that
hydrotherapy could significantly improve balance ability (MD=3.12, 95% CI: 1.34 to 4.89, P=0.0006), functional
mobility (MD=-1.36, 95% CI: —1.96 to ~0.76, P<0.00001), release pain (MD=-1.20, 95% CI: -1.81 to -0.59,
P=0.0001), and quality of life (MD=-6.35, 95% CI: ~12.17 to -0.54, P=0.03) of mild-to-moderate PD patients.
However, there was no statistically significant difference between two groups on motor function, exercise tolerance
and freezing of gait (all P values >0.05). Conclusion: Hydrotherapy is efficacious in improving mild-to-moderate PD
patients” balance ability, functional mobility, quality of life, and releasing pain. Because of the limitation of quantity
and quality of included studies, more high-quality studies are needed to verify the above conclusion.

hydrotherapy; mild-to-moderate; Parkinson disease; Meta-analysis; randomized controlled trial
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(63.12213.61)~(78.4%4.6)% , V¥4 fL 1 RCT! o202 g 4 7 PR H H ks BT BFsE i
(3.80+1.44)~(10.5+6.85)4F, FHH-Y4% T4, Hb4PRCTM " 4RHE THFSEN 4
(1.9320.54)~(3.1+0.2) . 44 ABF5E (1) 3 A 4% B SR o A SCRR R PR DL 2 .
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Table 1 Characteristics of included studies
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AW X g

WAMFFE S (/O (T/C) T/ THNE

Carroll, 2017"  %Z/R>:  10/8 7/5 6 HHAIT + KRN & TG S 10 min(ARE8), LS
ffr, SR, BB INZ20 min(EAT, FFERY), JiEil
10 min, JHAAYIZRS min], HEJE20K

Clerici, 2019" B AF]  27/25  19/20 4 MIRT+7K I 2R [ #E & 73110 min (AT ENZR), 7K A2
30 min (BGOSR I 25, S pshs ), Zrmlifns, %
B, EARRMNAKMEFIE), BUIZR10 min], BREEIIZAKS
YA R 4531

Palamara, 2017"% FEAF  17/17  9/11 4 MIRT+/K P [ #E45 5 3010 min(AFE W), Kl 30~
45 min(JR FI& 3%, BhiARE S, ARIKEGE, FHI4R);
TS Zk5~10 min], FEE YLK il 2 8 4531

Pérez de la PHHES 15/15 7/6 10 7J(':Pj($&ﬁ”é§<[(ﬁﬁfﬁij]—mm, KN ZR35 min(%lzq:ﬁﬁyz:,

Cruz, 20171 VNP, LB, A ZE—min], BJE21K

DPérez-de la PIETF  15/15 7/8 10 AKFPERBINGUER TS —min, KHIIZR30min, A2 —min),

Cruz, 2019™" FYRAS min, FEFE20K

Silva, 2019™ REi) 14/11  6/5 10 K RYI 2 [0 B A5 0 AN RS 1 A A R AE 10 min, K Il 2R
50 min(MsER, EkE, 2iEsh, WMEEL, HEsMNETS
W8, PP T4min)], FEE2IK

Vivas, 20117 PEPEAF /6 3/4 4 KA GRS T 3010 min UK 826 AT FEIRIIZR), K
i25h35 min(YK T2 3018 min, ZHEFEEM10 min, HEREBN G
L B AE 10 min)], B E20K

Volpe, 2014%Y  FERF  17/17 —/— 8 ARk (GRS K Fi A 10 min, H T 40 A9 K o 31 2%
40 min, JAAYIZE10 min), ST

Volpe, 2017%7 KAl 15/15  9/10 8 KA (TS —min, BHEI%E —min, WL
—min), BHSIK

Volpe, 2017%%  E KAl 12/12  10/7 3 KPRk Ak E 1740 min, AL 10 min),
BR7R

THAL, 200777 PE 2020 14/12 8 KM [HEATE 310 min (K P& LATFIEEIL), Krhw

N Z520 min, KPHEIZELS min, FAAVIZES min(FiH)],
S
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PAWTE Xof P 2% GRS E/ R S5 Rdetn K/ E R/ C REARSEMSE  BPA
Carroll, 2017"" WHIRTT 7 BB® 32/31 i LI
Clerici, 2019"  MIRT+fi il 2 4 O2BD© 33~34/— a(n=2); b(n=1) LI
Palamara, 2017"%  MIRT+fi il % 4, 28 e 32/31 7 JRESZ i
I;iezz’dzrn[ls] il )11 2 10, 14 O2BD 28.5~31.5/26~29 7 HESL
Pérez-de la .

Cruz. 2019% i i )11 2 10, 14 @ 29.5~30.5/26.5~28.5 w FESZIm
Silva, 2019" 25 [ % 8 10, 22 00 33/— Ry HE I
Vivas, 2011 Wi b1 25 4. 7(J8i4 d) OB 32/— i J 52 il
Volpe, 2014 Rl 1 25 9 0066) —/— 7 LI
Volpe, 2017 Fifi b 31 2 8. 16 0P)66) —/— c(n=1); d(n=1) B
Volpe, 2017 i )1 25 3 0006 32/— i RS
TaAE, 201777 i i 1 5 8 OOB@ 37~38/25~26 ANV HE S S Vil

T: THdH; C: XM, —: RIGE; MIRT: SRALIZZINHIAZERIREIRYT ;s O Berg Ffiij i K (BBS); @ A7
ETHRIA(TUGT): @ Wi #RE: & 4 BERII(UPDRS 11); @ 6 min 4TI (6MWT); - (&) W AR EAFIT I R (PDQ-
39); © LBHLERAE(FOGQ); @ MHITIF(VAS); a: MKARIE; b: REREYGY; o ENZPEARIME; d: BlE.

T: intervention group; C: control group; — : unreported; MIRT: an intensive, motor, cognitive and multidisciplinary rehabilitation
treatment; (D) Berg Balance Scale (BBS); (2 Timed Up and Go test (TUGT); (3 The Unified Parkinson’s Disease Rating Scale Part
I1I (UPDRS III); @ 6 minutes walking test (6MWT); (5 The 39-item Parkinson’s Disease Questionnaire (PDQ-39); © Freezing of
Gait Questionnaire (FOGQ); ® Visual Analogue Scale (VAS); a: choking water discomfort; b: urinary tract infection; c: orthostatic

hypotension; d: lung infection.

R2 N R B KBS T

Table 2 The risk of bias assessment for included studies

AT BEBLTHE AR ke AVRAGREY - R LRI
BE ENE Pit--Jca Heah He
Carroll, 2017 R REnEE o omwe o s re
C: BB
Clerici, 2019 T L I S S U TR 2"
C: Bihisfl
Palamara, 2017"" THEHLBEL R o RN = R R
Pérez dela Cruz, 2017"5  J1EHLREHL RNiE%E w5 = pos i 4 NG
Pérez-dela Cruz, 2019°"  HEHLEEHL PN 7 = 2 ANEAE ANFE
Silva, 2019"” RigHE B 7 = C: iBH3f RigHE RigHE
Vivas, 20117 NGEY ANTERE B AERE T Bl ANAE ANIHFE
Volpe, 2014 ANl P8 Bk Ea = P ANIEHFE ANIHFE
Volpe, 2017 HWHEAML  REREE 6 2 2 UNT¥: RittE
Volpe, 2017 Ry HE RiFHE FE ST 2 Ry HE R 5E
Fik41, 20177 BEHLEL TR RiFHE FEN Ty 2 R HE i HE
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23 EESMER
2.3.1 ‘F 4R

QI fiff gy (151618192125 57l B B Py K T 1 X %
W PD BT RE T B2, A 280
K FH G LSS N B R A3 M, a5 0 WoR . 5 Rk I 2k
SRR B AR L, AKYT L RECE R EEPD
- RE )], ZRASZIFE L (MD=3.12, 95%
CI: 1.34~4.89, P=0.0006; [¥2),

2.3.2 Fek LA A

QUi fff 55 ot SR I TUGT IR % P PD
BAEDIREIEBRE S, g A 2800 . AT
SRR (P=0.12, P=37%), % [ R0 8 4p
Mr, S5 BN 5eEbZRolw Sy B AL A H
KT Bk fiE ok 3% 1% b BE P D AR I T fiE T RS fiE
ZERH G E L (MD=-1.36, 95% CI: -1.96~

-0.76, P<0.00001; [¥3),

bl € gl pojits: | Mean Difference Mean Difference
Study or Subgroup Mean _SD Total Mean SD Total Weight IV, Random. 95% CI IV. Random. 95% CI
Clerici 2019 53 34 27 508 56 25 147% 220[-0.34,4.74] ™
Palamara 2017 524 44 17 518 31 17 14.6% 0.60 [-1.96, 3.16] T
Perez-de la 2017 441 74 15 394 88 15 6.4% 4.70[1.15,10.55] T
Silva 2019 4962 4.01 14 4291 635 " 9.4% 6.71[2.41,11.01] -
Vivas 2011 536 1.67 5 51.83 6.1 3] T.7% 1.77[-3.33,6.87] —
Volpe 2014 51.2 31 17 4989 438 17 141% 1.30 [-1.42,4.02] T
Volpe 2016 50.2 486 15 482 351 15 11.6% 1.00 [-2.48, 4.48] -1
Volpe 2017 518 23 12 48 43 12 13.9% 3.80 [1.04, 6.56] -
Fiky 2017 4425 834 20 335 837 20 75% 10.75([5.57, 15.93]
Total (95% CI) 142 138 100.0% 3.12[1.34,4.89] <&
Heterogeneity: Tau®*= 3.91;, Chi*=18.48, df =8 {(P=0.02); F= 7% t t

Test for overall effect: Z=3.44 (P = 0.0006)

2 AP R D A T MR A RIS ST

40 -5 0 5 10

HFdseE AT AGTA

Figure 2 Effects on balance ability in mild-to-moderate PD patients by hydrotherapy

e 748248 Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed. 95% Cl IV, Fixed. 95% CI
Clerici 2019 8.8 3 27 9.7 42 25 8.9% -0.90[-2.90,1.10] -/
Palamara 2017 94 27 17 103 28 17 104% -080[-2.75 0.895] I
Perez-de la 2017 91 33 15 115 286 15 7.9% -2.40[-4.53,-027] E—
Silva 2018 1317 3.23 14 1558 365 11 47% -2.41[515,033] I
Vivas 2011 17.47 7.452 5 1294 278 B 0.7% 4.453[2.43 11.49] ]
Volpe 2014 11 2 17 116 29 17 127% -060[2.27 1.07] T
Yolpe 2016 1.5 2 15 M6 23 15 149% -010[1.64,1.44] 1
Volpe 2017 T 18 12 82 18 12 171% -1.20[-2.64,0.24] —
Faeql 2017 1005 216 20 128 1.88 20 22.6% -2.75[-4.00,-1.50] -
Total (95% Cl) 142 138 100.0% -1.36 [-1.96, -0.76] ¢+
e CRiE= - - R= t t } t
Heterogeneity: Chi*=12.79, df=8(P=012); F=37% 10 & o : 10

Test for overall effect: Z=4.47 (P = 0.00001)

B3 KF7 A X iR EPD B E R B RE N MMM EZED T

FFAoTE FITFRaeeE

Figure 3 Effects on functional mobility in mild-to-moderate PD patients by hydrotherapy
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SR PR AL A E L KT VA T AL A B
PD B H Wiz ZhRE S Jr T C W AR, 2R
Giil2¢ 3 L (MD=-1.53, 95% CI: -3.14~0.08,
P=0.06).
2.3.4 B F) & T

3 FE R FH 6 MW T I 7K 7 125 06 58 v

JEPD B H iz s Sy sz, Ll A 116l B
WS I 53 AR (P=0.20, I'=37%), R R E
BN AR R oM, S5 R R . 5 I R e R
FLAA L, AITE TR AESER T EPDEER
iz S 5w G AR, 2R LS ERE S
(MD=29.72, 95% CI: -1.59~61.03, P=0.06).
2359 %

2T IR FFO G QIE M 7K I 12 X6 % v i
PDEH LB, LW A700 B H . K5
SRR (P=0.42, ’=0%), %[ & %500 # 8 Jp
Mr, 25 WR . SR ZR R P B A L
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IT AR P B PD R 1Y A 25 05 1 i JC B
MR, ZR LS5 #E X (MD=-0.61, 95% CI:
-2.33~1.11, P=0.48),
2.3.6 &

2T R VASTEAN K7 1 % % H R PD R
BPIR I, LA 6o B . SRR 2 BT
K (P=1.00, I’=0%), >R &R HT, 4558
o SRHINZREE AP B AT L, JKIT AR
HRPEPDEENIKW, ZRASI¥E X (MD=

-1.20, 95% CI: -1.81~-0.59, P=0.0001; [£l4),
237 A B RE

4T 2R HIPD Q-39 M /K U7 i X % i
JEPD B AR A LR 52, RN A 1060 . 45
WF 5% 18] 5 B PR A (P=0.54, IP=0%), % [E & 200
BERL 3, S5 Won 5 BE I 2R slR B A
I, KIF LB R T EPDEE W A&,
ZRAE S E XL (MD=-6.35, 95% CI: -12.17~
-0.54, P=0.03; [&s).

plierg::| Poiiesi| Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Perez-de la 2017 41 1.3 15 53 1 15 53.8% -1.20[2.03,-0.37]
Perez-de la 2018 41 13 15 53 1.2 15 46.2% -1.20[-2.10,-0.30] —a—
Total (95% CI) 30 30

Heterogeneity: Chi®=0.00, df=1 {P=1.00); F=0%
Testfor overall effect: Z= 3.86 (P = 0.0001)

El4 kfTiEX R EPD B EEBH MW EEST

100.0% -1.20 [1.81, -0.59] -
—

U R R
FIFAsTE  AlTFrdesd

Figure 4 Effects on pain in mild-to-moderate PD patients by hydrotherapy

plierg::| polizts:| Mean Difference Mean Difference
Study or Subgroup _ Mean SD_Total Mean SD_Total Weight IV, Fixed. 95% Cl IV, Fixed, 95% CI
Carrall 2017 141 1255 10 23.08 11.39 8 2745% -8.98[20.06, 210] - =
Volpe 2014 419 2049 17 664 268 17 129% -14450[3066,1.66) — [
Yolpe 2016 335 189 15 466 207 15 16.8% -7.10[-21.29,7.09] I
Yaolpe 2017 322 118 12 341 106 12 427% -1.90[10.79, 6.99) —
Total (95% CI) 54 52 100.0% -6.35[-12.17,-0.54] -
Heterogeneity: Chi*= 217, df=3 (P=0.54), F= 0% _2'0 _1'0 I 2'0

Testfor overall effect Z=214 (P=0.03)

Bls KRR EPDEE A FREXLMNEES

10
FFksrsE FlTFRdesq

Figure S Effects on quality of life in mild-to-moderate PD patients by hydrotherapy
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