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Study name

6 cozza 2012

8ades 1990

14 galdino 2016
15He 2018

18 mokhtari 2015

21 shabani nia 2017
27 sard roodyan 2011
tsuda 2003

higASHI 1999
ISHIKAVA 2003
martin 1990

hugberg 1989 low
hugberg 1989 moderate
westhoff 2008
duncan 1985

hua 2009

sakai 1998

staffileni 2001
tanabe 1989

tsai 2002

Difference
in means

8.000-
12.000-
13.200-
10.500-

8.900-

6.460-
11.940-
11.000-

7.800-

7.300-
6.000-
5.000-
8.200-
6.200-
5.000-
6.000-
6.700-
11.600-
10.000-
8.717-

Standard
error

0.840
3.564
3.015
1.480
0.404
2.49%
3.961
1541
3.182
3229
3.274
7.739
9.250
7.720
2487
3515
0.988
4.859
1372
4.840
0474

Variance

0.706
12.700
9.092
2190
0.163
6.228
15.687
2375
10.124
10.424
10.720
59.886
85.556
59.601
6.185
12.356
0.976
23,606
1.883
23421
0.225

Lower
limit
9.647-

18.985-

19.110-

13.401-
9.692-

11.351-

19.703-

14.021-

14.036-

13.328-

13.717-

21.167-

23129

23.331-

11.074-

11.889-
7.936-

16.223-

14.289-

19.485-
9.646-

Statistics for each study

Upper
limit
6.353-
5.015-
7.290-
7.599-
8.108-
1.569-
4.177-
7.979-
1.564-
0.672-
0.883-
9.167

13129
6.931
1.326-
1.889
4.064-
2823
8.911-
0.515-
7.788-

ZValue p-Value

9522-  0.000
3367-  0.001
4378-  0.000
709-  0.000
22022-  0.000
258%- 0010
3015-  0.003
7138 0.000
2451- 0014
2168-  0.030
2230- 0026
0.775- 0438
0541- 0589
1062-  0.288
2493- 0013
1422- 0155
6.073-  0.000
1379- 0168
8454-  0.000
2066-  0.039

18389-  0.000
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Study name

ades 1990
farzanegi 2013
galdino 2016

he 2018

mokhtari 2015
shabani nia 2107
sardroodian 2011
broujeni 2007
collier 2011 MAE
tsuda 2003
ishikawa 2003
hugberg 1989 low
hugberg 1989 moderate
westhoff 2008
anderssen 1995
hua 2009
staffileno 2001
tanabe 1989

Tsai 2002

Difference  Standard

in means

8.000-
6.750-
10.000-
1.900-
4.780-
2.290-
3.420-
4.000-
3.000-
5.000-
2.000-
2.000-
8.000-
9.500-
5.500-
4.200-
0.800-
5.400-
10.300-
4.167-

Statistics for each study
Lower  Upper
error Variance  limit  limit ~ ZValue
2588 6.700 13.073- 2927- 3.091-
3514 12346 13637- 0137 1921-
3314 10982 16495 3505- 3018
1150 1322 4153- 0353 1653-
3.78L 14300 12.192- 2632 1264~
1.928 3717 6069- 1489 1188
3586 12862 10449- 3609 0954
0.928 0861 5819- 2181- 4311-
0.813 0.661 4593- 1407- 3.690-
1732 3000 8395 160> 2.887-
2154 4640 6222- 222 0929
4.415 19491 10.653- 6.653  0.453-
4.497 20.222 16.814- 0814 1779
6.788 46.074 22.804- 3804  1.400-
1700 2890 8832~ 2168 3235
1.963 3853 8047- 0353 2140-
4.881 23822 10.366- 8766  0.164-
1130 1277 7615 3185 4778
3294 10847 16755- 3845- 3.127-
0474 0224 509- 3239 8798

p-Value

0.002
0.055
0.003
0.098
0.206
0.235
0340
0.000
0.000
0.004
0353
0.651
0.075
0.162
0.001
0.032
0.870
0.000
0.002
0.000
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Regression of age on Difference in means
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y- total peripheral resistance o- arterial stiffness
y- Vasoconstrictor s- endothelial progenitor cells
v- Vasodilator v- microcirculation

- arterial remodeling
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Abstract

Background &purpose: A low information is available concerning the effects of the
training volume subgroups and also hypertensive patients’ characteristics (e.g. age, gender,
menopause, medication use and etc.) on the amount of aerobic training induced decreases in
systolic and also diastolic blood pressures. Therefore, this meta-analysis aimed to determine
and compare the amount of blood pressure changes after aerobic training and also to separate
the effects in between patients and training subgroups

Methods: Clinical trials (CTs) that investigated the effect of, at least, 4 weeks of aerobic
training in hypertensive patients, published in a peer reviewed journals up to Aug 2018 were
selected from Google, PubMed, SID and Magiran databases and included in the meta-
analysis. Random-and fixed-effect models were used for analyzing the effect sizes were
reported as difference in mean between 95% confidence intervals (CIs) of the respectively
20 and 21 studies concerned with SBP and DBP with 12 values less than 50% using CMA2
software. For each trial subgroup (gender, menopause, medication use, exercise frequency,
intensity and duration, total weekly exercise time and study duration), statistical significance
was tested by using one-way analysis of variance and a multivariate meta-regression analysis
were performed to assess correlations between the participants’ age subgroup and the both
SBP and DBP response to aerobic training.

Results: The overall pooled net effect of aerobic training on both the systolic and diastolic
blood pressures were -8.72 mm Hg and -3.88 mm Hg (P=0.001), respectively.

In spite of the significant effect sizes observed for all the trial subgroups (in exception for
SBP in low intensity training and DBP in post menopause women), a significantly different
SBP reduction was only observed among the three subgroups of the “study duration”
category.

Conclusion: Aerobic training leads to a mild suppression of blood pressure in hypertensive
patients regardless to the moderating effects from study subgroups (age group, gender,
menopause status, and medication use or training dosage) with the greater reductions reported
for eight to 10 weeks of training. However; a larger and longer term CTs still remains to be
done because of a very large number of limitations in the conducted trials.

Keywords: Aerobic Training, Systolic Blood Pressure, Diastolic Blood Pressure,
Hypertension, Meta-Analysis



