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Abstract

In this meta-analysis study, because of the necessity for analytic investigation of the blood pressure (BP)
response to aquatic exercise training (AET) in hypertensive patients, was to quantify BP changes after (AET)
and identify subgroups exhibiting the largest changes. Clinical trials investigating the impact of AET on
hypertensive patients published in English and Persian research journals up to July 2020 were searched
from google scholar, Pubmed, Science Direct, SID and magiran. 12 studies were analyzed to quantify effect
sizes (difference in means with 95% confidence intervals) using Random Effects model. Subgroup analyses
included gender, menopause status, number of sessions per week and training intensity categories. Simple
random-effects meta-regression analysis (methods of moment approach) was performed to investigate the
association between changes in BP and changes in both training duration and water temperature. AET
decreased both SBP and DBP; -12/29 and -5/69 mm Hg respectively, regardless to hypertensive subjects’
characteristics, training session count per week and water temperature. A tendency for larger reductions in
SBP with greater reductions in body weight (1=0.38, P=0.003) and water temperature (31=1-.29, P=0.012)
were observed after AET. In addition, the magnitude of the effect of AET on both SBP and DBP were
significant in all subgroups (except for SBP in males) (P <0.05). AET remarkably lowers both SBP and DBP
in hypertensive emphasizing on the clinical importance of AET in controlling hypertension. Likewise; it seems
more BP reductions could be inevitable in patients with lower body weight and also elevations in water
temperature (up to 38 °C). However, more clinical trials still need to be provided because of the lack of
evidence and also heterogeneity of the results.

Keywords: Aquatic Exercise Training, Clinical Trial, Hypertension, Meta-Analysis.
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Systolic Blood Pressure

Study name Statistics for each study Difference in means and 95% CI
Difference  Standard
in means error Z-Value p-Value
Arca 2013 -18.000 2.563 -7.024 0.000 - L
Asadi 2015 -9.500 5372 -1.769 0.077
Chen 2010 -16.000 1.000 -16.000 0.000 E
Cruz 2017 -26.900 5.983 -4.496 0.000 —
Farahani 2010 -11.710 3.280 -3.570 0.000 ——
GV Guimaraes 2018 -22.500 1.163 -19.343 0.000
Hamedi Nya 2010 -12.500 2.259 -5.533 0.000 —
Kim 2016 -13.760 1.114 -12.357  0.000 :
Mohr 2014 HIIT -6.000 2.034 -2.951 0.003 ——
Mohr 2014 MICT -4.000 1.990 -2.010 0.044 —
Nualmin 2012 -6.000 1.742 -3.445 0.001 —-
Tanaka 2013 -5.000 2.291 -2.182 0.029 ——
-12.295 1.949 -6.309 0.000 -

-20.00 -10.00 0.00 10.00  20.00
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Diastolic Blood Pressure

Study name Statistics for each study Difference in means and 95%ClI
Difference Standard

in means error Z-Value p-Value
Arca 2013 -4.000 1.264 -3.165 0.002 +—i—
Asadi 2015 -1.300 3.213 -0.405 0.686 i
Chen 2010 -1.000 1.732 -0.577 0.564
Cruz 2017 -7.800 0.735 -10.613 0.000 .
Farahani 2010 -0.550 2425 -0.227 0.821
Guimaraes 2018 -9.700 0.570 -17.015 0.000 B
Hamedi Nya 2010 -3.420 3.586 -0.954 0.340 L
Kim 2016 -6.120 0.410 -14.920 0.000 [ |
Mohr HIIT 2014 -3.200 1.422 -2.250 0.024 —i—
Mohr MICT 2014 -1.000 0.995 -1.005 0.315 —-
Nualmin 2012 -6.000 0.812 -7.385 0.000 -
Tanaka 2013 -2.000 1.714 -1.167 0.243 —

-4.312 0.903 -4.773 0.000 o

-12.00 -6.00 0.00 6.00 12.00
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Funnel Plot of Precision by Difference in means
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