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ABSTRACT

Background: Stroke is the third leading cause of death in the world after heart and cancer and the
disease that causes serious and permanent disability is the first in the world. Hydrotherapy in stroke
plays a role in developing, maintaining, and restoring movement and function with motor training
based on an understanding of the pathophysiology, neurophysiology, kinematics and kinetics of
normal motion. The purpose of this study was to analyze the effect of hydrotherapy on improving
motor functional ability in post-stroke patients.

Subjects and Method: This study was a meta-analysis with the following PICO, population: stroke
patients. Intervention: administration of hydrotherapy. Comparison: Standard therapy. Result:
motor functional improvement. The articles used in this study were obtained from three databases,
namely Google Scholar, Pubmed, and Science Direct. Keywords to search for articles “hydrotherapy”
OR “Aquatic therapy” AND “functional enhancement” AND “post stroke”. The articles included are
full-text English with a randomized control trial study design from 2002 to 2022. Article selection
was carried out using PRISMA flow diagrams. Articles were analyzed using the Review Manager 5.3
application.

Results: A meta-analysis of 9 studies from China, Korea, Italy, Spain and Brazil concluded that
hydrotherapy has an effect on post-stroke functional improvement. Post-stroke patients who received
hydrotherapy intervention had motor functional ability 0.68 units higher than those who did not
receive hydrotherapy. The difference was significant (SMD= 0.68; 95% CI = 0.44 to 0.91; p=0.001).
Conclusion: Hydrotherapy improves motor functional ability of post-stroke patients.
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BACKGROUND

Stroke is a disease that is the third leading
cause of death in the world after heart and
cancer. Stroke is also a disease that causes
serious and permanent disability in the first
order in the world. In the world, stroke oc-
curs in more than 15 million people every
year. Of these 15 million people, 5 million

e-ISSN: 2549-0265

died, and others survived, but experienced
permanent disabilities and lived dependent
on their families and communities, and a
small number of people recovered as before
they had a stroke (WHO, 2010).

In Indonesia, according to Riskedas
data in 2013, there was an increase in the
number of stroke sufferers, from 8.3 per
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mile in 2007 to 12.1 per mile in 2013. Mean-
while, the results of Riskesdas 2018 show
that the prevalence of non-communicable
diseases has increased compared to Riskes-
das 2013, in 2013. Among the prevalence of
non-communicable diseases that experi-
enced an increase was the prevalence of
stroke rose from 77 percent to 10.9 percent.

Decreased functional ability can make
stroke sufferers unproductive, in carrying
out daily activities they must get help from
others, so a recovery program is needed that
aims to improve the functional abilities of
post-stroke patients so that they can per-
form daily activities independently.

Stroke is a disease that is the third lea-
ding cause of death in the world after heart
and cancer. Stroke is also a disease that cau-
ses serious and permanent disability in the
first order in the world. In the world, stroke
occurs in more than 15 million people every
year. Of these 15 million people, 5 million
died, and others survived, but experienced
permanent disabilities and lived dependent
on their families and communities, and a
small number of people recovered as before
they had a stroke (WHO, 2010).

In Indonesia, according to Riskedas
data in 2013, there was an increase in the
number of stroke sufferers, from 8.3 per
mile in 2007 to 12.1 per mile in 2013. While
the results of Riskesdas 2018 show that the
prevalence of non-communicable diseases
has increased compared to Riskesdas 2013,
among the prevalence of non-communicable
diseases that have increased is the pre-
valence of stroke rose from 7 percent to 10.9
percent.

Decreased functional ability can make
stroke sufferers unproductive, in carrying
out daily activities they must get help from
others, so a recovery program is needed that
aims to improve the functional abilities of
post-stroke patients so that they can carry
out daily activities independently.
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Based on the Regulation of the Minis-
ter of Health of the Republic of Indonesia
Number 65 of 2015 concerning Physio-
therapy Service Standards, physiotherapy is
a form of health service aimed at individuals
and/ or groups to develop, maintain and res-
tore body movement and functions through-
out the life span by using manual handling,
motion improvement, equipment (physical,
electro-therapeutic and mechanical), func-
tion training, and communication. Accor-
ding to Irfan (2012), physiotherapy in stroke
plays a role in developing, maintaining, and
restoring motion and function with motor
training based on an understanding of the
pathophysiology, neurophysiology, kinema-
tics and kinetics of normal motion. One of
the modalities of physiotherapy with water
media is through hydrotherapy.

Hydrotherapy uses the principles of
water, known as hydrodynamics, to cause
physiological changes. These principles are
buoyancy, density, viscosity, thermodyna-
mics, and hydrostatic pressure that act tog-
ether to provide the patient with a unique
sensory experience to facilitate range of
motion (ROM), functional strength, and ba-
lance (Aquatic, 2016). In addition, it can also
improve the quality of life of patients with
the recreational and relaxation effects of
exercise activities in hydrotherapy. The pur-
pose of this study was to analyze the effect of
hydrotherapy on the improvement of motor
functional abilities in post-stroke patients.

SUBJECTS AND METHOD

1. Study Design

This research is a systematic research and
meta-analysis. The articles used in this study
were obtained from several databases, na-
mely Google Scholar, Pubmed, and Science
Direct between 2002 and 2021. Article selec-
tion is carried out using prisma flowcharts.
The keywords to search for the article are as
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follows "Hydrotherapy" OR "Aquatic thera-
py" AND "functional enhanchment".

2. Inclusion Criteria

The inclusion criteria in this research article
were: full-text article with randomized
control trial design, study subjects were
post-stroke patients, study results were pain
relief, multivariate analysis with Standar-
dized mean difference (Mean — SD) to
measure the predicted effect..

3. Exclusion Kriteria

The exclusion criteria in this research article
were: articles published in languages other
than English, statistical results reported in
the form of bivariate analysis, articles before
2002.

4. Operational Definition of Variable
The search for articles was carried out by
considering the eligibility criteria determi-
ned using the PICO model. Population: stro-
ke patients. Intervention: administration of
hydrotherapy. Comparison: standard thera-
py. Result: motor functional improvement.

search (n=690)

Articles identified through database

Hydrotherapy, also known as pool thera-
py or aquatic physical therapy, is a form of
rehabilitation to improve function, endu-
rance, balance, coordination, strength, and
flexibility.

Motor functional ability is a person's
ability to carry out specific activities related
to the routines of daily life that are inte-
grated in the activity environment.

5. Study Instrument

The study was guided by the PRISMA flow
chart and quality assessment using Crical
Appraisal.

6. Data analysis

The data in the study were analyzed using
the Review Manager application (RevMan
5.3). Forest plots and funnel plots were used
to determine the size of the relationship and
heterogeneity of the data. The fixed effects
model is used for homogeneous data, while
the random effects model is used for hetero-
geneous data across studies.

A 4

Filtered articles (n= 634)

\ 4

Remove duplicate articles (n= 56)

Records excluded (n= 315)
Articles not RCT study (n=186)

A 4

eligible (n= 319)

Full text articles that are considered

v

Article not full text (n=98)
Article not english (n=31)

Full text articles issued, with reasons (n=

!

quantitative synthesis (n= 9)

Articles included in the meta-analysis

v

306)

1) Irrelevant title (n= 124)

2) Article not completely inclusion criteris
(n=87)

3) Outcome not incrase functional (n=95)

Figure 1. PRISMA flowchart
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Figure 2. Map of the study area effect of hydrotherapy
to functional enhancement

Table 1. Results of Quality Assessment of Randomized Control Trial Studies The

Effect of Hydrotherapy on Increasing Functional Ability

Author Criteria Total

(Tahun 1 2 3 4 5 6 7 8 9 10 11 12
Tripp and Krakow (2014) 1 1 i 1 o 1 1 1 1 1 o 1 11
Temperoni et al. (2020) 1 1 i 1 o 1 1 1 1 1 o 1 11
Park et al. (2019) 1 1 i 1 1 1 1 1 1 1 o 1 12
Aidar et al. (2018) 1 1 o 1 1 1 1 1 1 1 1 1 11
Pérez-De la Cruz,(2020) 1 1 i1 1 o 1 1 1 1 1 o 1 11
Park et al. (2015) 1 1 o 1 1 1 1 1 1 1 o 1 11
Zhang et al. (2016) 1 1 1 1. o o 1 1 1 1 0] 1 10
Zhu et al. (2016) 1 1 i 1 1 1 1 1 1 1 o 1 12
Eyvaz et al., (2018) 1 1 i 1 1 1 1 1 1 1 0 1 11

Note: 1=Yes, 0=No. In question item number 11, a score of 1 is given because the question has a

positive score
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Table 2. Description of the Primary Studies Included in the Meta-Analysis of Hydrotherapy on Increasing Functional

Ability
Author c Stud; S ! P I C (0)
(Year) ountry Desi ampie Population Intervention Comparison Outcome
Tripp and Germany RCT 30 Adult patients after the Aquatic therapy Conventional Postural stability with Berg Balance
Krakow (2014) first stroke who have been Halliwick  Therapy Therapy Program Scale, Functional ability with Func-
hospitalized for at least 2 Program for 2 weeks tional Ambulation Categories (FAC)
weeks after the onset of and Rivermead Mobility Index
stroke
Temperoniet Italy RCT 24 Patients with chronic Sequential Prepara-  Conventional water Improve exercise and functional
al. (2020) stroke (>6 months after tory Approach (SPA) therapy program ability with the Berg Balance Scale,
stroke) based training the modified Barthel Index Tinetti
program for 1 month balance and gait scale, the Stroke
Specific Quality of Life Scale, and the
modified Ashworth Scale
Park et al. South RCT 29 Patients with chronic Land-based exercise Conventional Functional Ability and balance with
(2019) Korea stroke (>6 months after program and Aquatic Therapy Program Trunk Impairment Scale (TIS), Berg
stroke) Trunk Exercise for 30 minutes, 2 times Balance Scale (BBS), Functional
30 minutes per day, per day, 5 days per Reach Test (FRT), The Modified
5 days per week for 4 week for 4 weeks Barthel Index (MBI)
weeks
Zhu et al. China RCT 28 Chronic stroke hydrotherapy Conventional Functional Reach test
(2016) therapy
Eyvaz et al., Turki RCT 60 Chronic stroke hydrotherapy Conventional FIM
(2018) therapy
Pérez-De la Spanish RCT 40 Patients with chronic hydrotherapy for 12 Dry Land Therapy Pain evaluation with Visual Analogue
Cruz (2020) stroke in Spain between weeks for 12 weeks Scale (VAS), balance and gait with
February-September 2018 Tinetti Balance and gait, single leg-
stance, and 30 second stand test
Park et al. South RCT 13 Chronic stroke hydrotherapy for 4 Conventional EMG Evaluation
(2015) Korea weeks therapy
Zhang et al. China RCT 36 Chronic stroke hydrotherapy Conventional Bathel Indeks Index
(2016) therapy
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RESULTS

The article search process is carried out
through several journal databases, including
Google Scholar, Pubmed, and Science Di-
rect. The review process for related articles
can be seen in the PRISMA flowchart in
figure 1. Research related to hydrotherapy
on improving functional ability consists of 9
articles from the initial search process
yielding 690 articles, after the deletion pro-
cess was published articles with 319 requi-
rements for further full-text review. A total
of 9 articles that met the quality assessment
were included in the quantitative synthesis
using a meta-analysis. It can be seen in
Figure 2 that the research articles come
from three continents, namely Europe, Asia
and South America. Table 2, researchers
conducted an assessment of the quality of
the study using critical appraisal tools
randomized controlled trial (RCT) published
by CEBM University Of Oxford 2014:

a. Does the research address clearly focused
statements/problems?

b. Is the Randomized Controlled Trial
research method appropriate to answer
the research question?

c. Are there enough subjects in the study to
establish that the findings did not occur
by chance?

d. Were subjects randomly allocated to the
experimental and control groups? If not,
could this be biased?

e. Are inclusion/exclusion criteria used?

f. Were the two groups comparable at the
start of the study?

g. Were objective and unbiased outcome
criteria used?

h. Are objective and validated measurement
methods used in measuring the results? If
not, were results judged by someone who
did not know the group assignment (ie
was the assessment blinded)?

www.theijmed.com

1. Is effect size practically relevant?

j. How precise is the estimate of the effect?

Is there a confidence interval?
k. Could there be confounding factors that

have not been taken into account?
I. Can the results be applied to your

research?
1. Forest Plot
A meta-analysis of 9 studies from China,
Korea, Italy, Spain and Brazil concluded that
hydrotherapy has an effect on post-stroke
functional improvement. Post-stroke pati-
ents who received hydrotherapy interven-
tion had motor functional ability 0.68 units
higher than those who did not receive
hydrotherapy. The difference was significant
(SMD = 0.68; 95% CI = 0.44 to 0.91; p =
0.001) indicating that the 9 studies con-
ducted meta-analysis resulted in estimates
of the effect of hydrotherapy which were
more or less similar (homogeneous) because
they were homogeneous, so how to combine
the estimated results of the 9 studies using
the fixed effect model).
2. Funnel Plot
The funnel plot of Figure 4 indicates an
unequal distribution of Effect estimates
across 9 studies, particularly studies with
small sample sizes. The funnel plots showed
a distribution of estimated hydrotherapy
effects that was more to the left of the mean
(0% Fe < SMD < 0.68 CI 95% = 0.44 to
0.91; p=0.001). The plot on the right of the
graph appears to have a standard error (SE)
between 0.2 and 0.5. The plot on the left of
the graph appears to have a standard error
(SE) between 0.3 and 0.4, indicating
publication bias. This publication bias con-
tradicts the overall effect estimate of the 9
studies. This indicates a tendency to under-
estimate the effect.
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Non Hydrotherapy Hydrotherapy Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl  Year IV, Fixed, 95% CI
Tripp 2014 1.25  0.86 14 073 07 16 10.0% 0.65 [0.09,1.39] 2014 h
Park 2015 5749 ¥ 13 514 51 13 B.0% 1.03[0.20,1.85] 2015
Fhu 2015 158 824 14 92 4 14 B7% 099[0.20,1.78] 2015
Wang 2016 r5 9.1 18 244 T4 18 125% 037 [0.29,1.02] 2016 I
Byvas 2017 396 71 30 303 108 0 18T% 1.00([0.46,1.54] 2017 —
Aidar 2017 8.9 412 17 B9 41 19 12.3% 047 [F0A9,1.14] 2017 I
Park 2018 31.29 562 19 2811 7.8 14 10.1% 0.31 [0.42,1.09] 2018 I
Ternporalia 2020 9009 106 14 86 134 18 11.3% 0.39[0.30,1.08] 2020 e
Cruz 2020 18.62 48 14 1471 33 13 B85% 091 [011,1.71] 2020
Total (95% CI) 150 155 100.0% 0.68 [0.44, 0.91] L 2
Heterogeneity; Chi*= 5.82, df= 8 (P = 0.67); F= 0% 1 f f f

Test for overall effect: Z= 569 (P = 0.00001)

-2 -1 i 1 2
Maon Hydrotherapy  Hydrotherapy

Figure 3. Forest Plot Effect of Hydrotherapy on Increasing Functional Ability
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Figure 4. Funnel Plot Effect of Hydrotherapy on Improving Functional Ability

DISCUSSION

This research is a systematic research and
meta-analysis with the theme of the effect of
hydrotherapy on improving functional abili-
ty. This systematic study and meta-analysis
used controlled research for confounding
factors that could be seen from the inclusion
requirements of the study, namely multiva-
riate analysis, and statistical results reported
by Standardized Mean Difference (Mean —
SD). Estimates of hydrotherapy on incre-
asing functional ability were processed using
RevMan 5.3 with the generic inverse
variance method.

www.theijmed.com

The results of the systematic study and
meta-analysis are presented in the form of
forest plots and funnel plots. The forest plot
provides an informational overview of each
study examined in the meta-analysis, and an
estimate of the overall outcome (Murti,
2018). The funnel plot shows visually the
amount of variation (heterogeneity) (Ako-
beng, 2005 in Murti, 2018). Funnel plots
show the relationship between study effect
sizes and the sample sizes of the various
studies studied, which can be measured in a
number of different ways.
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The primary studies that met the cri-
teria regarding the effect of hydrotherapy on
improving functional ability were 9 articles
from 4 European continents, 1 from South
America, and 4 from Asia. This study con-
cluded that stroke patients who received
hydrotherapy intervention had 0.68 times
success in improving functional ability
compared to those who were not given
hydrotherapy and the difference was
statistically significant (SMD = 0.68; 95% CI
= 0.44 10 0.91; p< 0.001). The heterogeneity
of the research data shows I2 = 0% so that
the distribution of the data is declared
homogeneous (fixed effect model).

Research conducted by Tripp et al.,
(2013) with the mechanism of fluid in water
viscosity in hydrotherapy physiotherapy can
improve functional ability in chronic stroke
patients. This research is in line with Perez-
De la Cruz (2020) one of the rehabilitation
carried out to improve functional abilities is
to do therapy in water with the charac-
teristics of the exercise environment in
water that can affect the physiological pro-
cesses of motor, activity and flexibility and
can provide psychological motivation for
patients.

In the research of Zhang et al., (2018)
Water as a unique training medium, facili-
tates easier functional movements, as a re-
sult of the buoyancy of water. In addition,
water can provide somatosensory input
resulting from hydrostatic pressure and
temperature, which increases the informa-
tion sent to the brain, sensory and motor
information can basically improve motor
functional abilities.
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