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Is Low-Intensity Isometric Handgrip
Exercise an Efficient Alternative in Lifestyle
Blood Pressure Management?

A Systematic Review

Andrés F. Loaiza-Betancur, BSc, and Ivan Chulvi-Medrano, PhD, RN, CSCS*D, NSCA-CPT*D**

Context: High blood pressure is one of the leading preventable causes of cardiovascular death worldwide. In this regard,
several studies have shown interest in the benefits of isometric exercise on blood pressure regulation.

Objective: To assess whether low-intensity isometric handgrip exercise (LI-IHE) is an effective strategy to lower blood
pressure levels in prehypertensive and hypertensive patients.

Data Source: This study was conducted according to the PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) statement and registered with PROSPERO. Potentially eligible studies were identified after a systematic
search conducted on 4 international databases: PubMed, Cochrane Central Register of Controlled Trials (CENTRAL), PEDro,
and SPORTDiscus.

Study Selection: We included randomized controlled trials that comprised patients who received LI-THE.
Study Design: Systematic review with meta-analysis.
Level of Evidence: Level 3.

Data Extraction: Data related to patient characteristics, exercise programs, risk-of-bias assessment, and outcomes of
interest were systematically reviewed independently by 2 authors.

Resullts: The following reductions (mean differences) were observed after LI-THE: systolic blood pressure (SBP),
(MD) = -5.43 mm Hg; (95% CI, —8.47 to —2.39; P = 0.0005); diastolic blood pressure (DBP), —2.41 mm Hg
(95% CI, —4.33 to —0.48; P = 0.01); mean arterial pressure (MAP), —1.28 mm Hg (95% CI, -2.99 to 0.44; P = 0.14).

Conclusion: LI-IHE seems to lower SBP, DBP, and MAP values in prehypertensive and hypertensive adults. It appears
that LI-THE reduces, in greater magnitude, blood pressure levels in hypertensive patients, specifically in patients aged <45
years, those who are overweight, and those on medications. Nevertheless, substantial heterogeneity in the main results and
in the analyses by subgroups generated uncertainty about the real reduction magnitude that LI-IHE can produce on blood
pressure.
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igh blood pressure, described as blood pressure levels occurrence of hypertension is increasing globally'*; it may
|_| above 140 mm Hg systolic and/or 90 mm Hg diastolic affect over 1 billion people worldwide.”” This

when resting, is one of the leading preventable causes pathophysiological state specially affects the elderly." To
of cardiovascular death worldwide.*' There is a strong, diminish the risk of CVD, achieving optimal blood pressure
independent correlation between cardiovascular disease (CVD) | levels is recommended.” Several strategies have been
morbidity and mortality and high blood pressure.” The suggested; however, performing significant lifestyle changes is
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one of the most relevant."* In this regard, physical activity
plays a crucial role as a hypotensive agent.'*** Recently, a meta-
analysis in which 391 trials were considered concluded that
physical activity treatment has shown the same effect as
pharmacological treatment for lowering blood pressure in
hypertensive patients (>140 mm Hg).” In fact, when
considering scientific data on this topic, different international
organizations have recommended the inclusion of physical
exercise as part of antihypertensive strategies.”** Previously
published literature shows different types of exercises that could
be effective as hypotensive agents.** Furthermore, current
international guidelines show the importance of physical
exercise as a nonpharmacological way to control hypertension,
the following being those with the most notable evidence: (1)
aerobic: 90 to 150 min/wk, 65% to 75% heart rate reserve
(maximum heart rate baseline or resting heart rate); (2) dynamic
resistance training: 90 to 150 min/wk, 50% to 80% 1 repetition
maximum, 6 exercises, 3 sets per exercise, 10 repetitions per
set; (3) isometric resistance training (IRT): 4 x 2 minutes
(handgrip), 1 minute rest, 30% to 40% maximal voluntary
contraction (MVC), 3 days per week.'

In recent years, studies have documented that IRT results in
greater hypotensive responses than other types of exercise.* For
instance, the meta-analysis by Cornelissen et al'” highlights that
isometric exercise displays the most relevant reductions in systolic
blood pressure (SBP) and diastolic blood pressure (DBP) levels
when compared with other types of training: 10.9 and 6.2 mm Hg,
respectively, in adult hypertensive patients who were not suffering
from cardiovascular or other diseases. The isometric protocol or
doses have been already established by Millar et al,” who reported
that effective interventions should be characterized by (1) 4 x 2
minutes (with 1-4 min rest) of 20% to 50% of the MVC, (2) 3 to 4
days per week for at least 4 to 10 weeks, and (3) being able to
carry out lower limb (eg, leg press or squat) or upper limb (eg,
handgrip) exercises. Since then, several studies have shown interest
in the benefits of isometric exercise on the hemodynamic
response, and different reviews and meta-analyses have collected
data about the benefits and blood pressure regulation provided by
isometric exercise, 120462531

On the other hand, the physiological mechanisms that explain
the reduction of blood pressure using isometric exercise remain
unknown,” although they may be associated with the release of
endothelial substances that favor vasodilation.* Therefore, it is
convenient to persist researching this method of exercise,
particularly on the type of dose that is the most appropriate in
different groups of patients.

There is a lack of analyses concerning low-intensity isometric
handgrip exercise (LI-THE) in different population groups
regarding age, body mass index (BMID), blood pressure status, or
use of antihypertensive medication.”’ These data could explain
whether there are confusing variables on the hypotensive
effects of LI-THE. Therefore, the aim of this systematic review
and meta-analysis was to assess whether LI-IHE is an effective
strategy for lowering blood pressure in prehypertensive and
hypertensive patients.

METHODS

This systematic review and meta-analysis was carried out
following the PRISMA (Preferred Reporting Items for Systematic
Meta-Analyses) statement criteria and recommendations.* This
study was registered with PROSPERO on March 20, 2019
(CRD42019125235).

Inclusion and Exclusion Criteria

The studies considered for this review met the following inclusion
criteria: (1) randomized controlled trials (RCTSs) including patients
who received LI-IHE; (2) involved patients diagnosed with
prehypertension or hypertension; (3) involved male and female
patients, aged 218 years; (4) reported <50% MVC intensity; and (5)
involved >6 weeks of training with at least 2 days per week.
Articles were excluded if they (1) were RCTs on pregnant women,
(2) were RCTs that did not perform the IRT with handgrip; (3)
were RCTs in progress; or (4) did not report original data (eg,
editorial).

Search Strategy

Potentially eligible studies were identified after a systematic
search was conducted on 4 international databases: PubMed,
Cochrane Central Register of Controlled Trials (CENTRAL),
PEDro, and SPORTDiscus. No restrictions were set to either
publication period or language. The search strategy contained
keywords, Medical Subject Headings terms, and Boolean
connectors as follows: isometric handgrip OR handgrip OR
isometric strength OR hand-gripping OR handgrips AND blood
pressure OR hypertension OR hypertensive OR high blood
pressure. Specific filters were applied for each database
(“randomized controlled trials” and “performed in humans”).
Likewise, reference lists of the resulting articles were reviewed
to identify potentially eligible studies within the inclusion
criteria.

Data Collection and Risk-of-Bias Assessment

Participant characteristics (ie, age, sex, BMI, training status,
baseline blood pressure values, and medication type), exercise
dose, and outcomes of interest were systematically and
independently reviewed by the authors. To follow the criteria
and recommendations in the PRISMA statement and the
Cochrane Handbook for Systematic Reviews of Interventions,
the post hoc decision was made to use the risk-of-bias tool of
the Cochrane Collaboration'”*; previously in the protocol it
was described that the PEDro scale would be used.® The
authors worked independently to assess the risk of bias by
using criteria described in the Cochrane Handbook for
Systematic Reviews of Interventions, Version 5.1.0." This set of
criteria is based on evidence of associations between potential
overestimation of effect and the level of risk of bias of the
article that may be due to aspects of sequence generation,
allocation concealment, blinding, incomplete outcome data,
and selective reporting. Each criterion was rated as low, high,
or unclear risk of bias.
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Figure 1. Flowchart of study following the PRISMA (Preferred Reporting Items for Systematic Meta-Analyses) guidelines.

Studies Included

Initial database searches yielded a total of 3510 articles. After
screening by title and abstract, and then removing duplicates, a
total of 3427 research papers were discarded, thus obtaining a
total of 52 RCTs for full-text review. Subsequently, after
reviewing reference lists, 4 articles were included for full-text
reading (Figure 1).

Data Synthesis

Information on the outcomes of interest was stored in a
database. The main results for this study were SBP, DBP, and
mean arterial pressure (MAP).

Statistical Analysis

For continuous outcomes, the group size, the mean values, and the
standard deviations were recorded for each group compared in the
included studies. Pooled effects were calculated using an inverse of
variance model, and the data were pooled to generate a weighted
mean difference (mm Hg) with corresponding 95% CIs. All the
studies for each outcome reported data in the same units, so it was
possible to pool all studies regardless of whether they reported
changes in between data at baseline and final data. Significance
was set at P < 0.05. Statistical heterogeneity was evaluated using

the /* statistic and classified according to the Cochrane
Handbook'”: negligible heterogeneity, 0% to 40%; moderate
heterogeneity, 30% to 60%; substantial heterogeneity, 50% to 90%;
and considerable heterogeneity, 75% to 100%. Other possible
sources of heterogeneity were evaluated via subgroup analysis. A
random-effects model was used. Subject to data availability, the
following subgroup analyses were conducted: prehypertensive,
hypertensive, normal weight, overweight, obese, age >45 years, age
<45 years, and medicated participants. All analyses were performed
by a single reviewer using Review Manager (RevMan Version 5.3;
The Nordic Cochrane Centre, The Cochrane Collaboration, 2014)
and checked against the extracted data by the other author.

RESULTS
Study Characteristics

In total, 11 studies were included in the qualitative and
quantitative analyses, with a total of 13 intervention groups and
311 participants (intervention groups, n = 174; control groups,
n = 137)271355273053038 Ten studies were RCTs with parallel
group design, > 1353053035 1y particular, 1 study reported a
parallel group design”’; however, no random assignments

were performed. Seven studies included hypertensive
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Figure 2. Risk of bias graph: review authors’ judgments about each risk of bias item presented as percentages across all included

studies.

patients, >3 wwhile 4 articles included prehypertensive

men and women.*"**"* One study included patients of normal
weight,* while 4 research papers included overweight
individuals,"*">#* and 2 of the RCTs reported data on obese
patients.”? Four studies reported insufficient data to categorize
patients according to their BMI.?#%-%

Moreover, 10 articles reported on studies that recruited
both male and female patients *™***>#%"3°33 The remaining
study did not report the sex of the patients included.*
Regarding age, 8 studies provided data of individuals aged
>45 years” and 3 RTCs included patients aged
<45 years. " In addition, 7 studies recruited medicated
individuals.”###%%% In particular, 4 studies did not report
whether patients took medication.*'*">* Additionally, 2 studies
measured blood pressure with brachial oscillometry,”** while 3
others reported blood pressure measurement using a
sphygmomanorneter.15’36’38 Four studies measured variables of
interest with an automatic monitor,***'** while 1 study did so
with a finometer.” The remaining study did not report a blood
pressure measurement method.”’ To conclude, 3 studies
included physically active patients.zs'ﬁo'56 while 3 recruited
sedentary patients.”""* The remaining RCTs did not desctibe
whether patients were either sedentary or physically
active.”">*"¥% See Appendix 1, available in the online version
of this article.

Risk-of-Bias Assessment

Only 5 studies reported the random sequence generation and
were judged with a low risk of bias” ; also, 5 RCTs were
judged with an unclear risk of bias®"**%* and the remaining
study with a high risk of bias.*’” Furthermore, 4 of the included
studies reported a valid method of allocation concealment”™"*%;
nevertheless, for this domain, 5 studies were judged with an
unclear risk of bias,*>*%% while 2 had a high risk of bias.*"*
Also, only 1 study reported blinding of outcome assessors." For
this same domain, 2 were judged with an unclear risk of bias'**
and the remaining 8 with a high risk of bias 271527303038
RCTs describe the blinding of staff and study participants,™ 6
had a high risk of bias,*">**"**% and 3 had an unclear risk of

bias."*'**> On the other hand, 7 studies were judged with a low
risk of bias with respect to the domain of incomplete
data, "% 3 were judged with a high risk of bias,
and the remaining with an unclear risk of bias. Finally, 6 RCTs
were judged with a low risk of bias with reference to the
selective report,”"*'*#%% 4 reported having unclear risk of
bias,”**%* and 1 study was judged with a high risk of bias.’
Figure 2 presents further details on the risk of bias of the studies.

14,35,38

Primary Analyses

LI-IHE showed statistically significant reductions in SBP (mean
difference [MD] = -5.43 mm Hg; 95% CI, -8.47 to -2.39,

P =0.0005; I* = 67%), and DBP (MD = -2.41 mm Hg; 95% CI,
-4.33t0 -0.48, P = 0.01; I* = 59%), as compared to the control
group. MAP showed reductions but these were not statistically
significant (MD = -1.28 mm Hg; 95% CI, -2.99 to 0.44, P = 0.14;
I” = 31%) (Figures 3, 4, and 5, respectively).

Subgroup Analysis
Hypertensive Status

MAP (MD = -3.73 mm Hg; 95% CI, —6.07 to —1.39;

P =0.002; I* = 0) was significantly reduced in prehypertensive
patients. In prehypertensive patients, SBP and DBP did not
decrease in a statistically significant manner

(P=0.24,I" =59% and P = 0.92, I* = 0%, respectively).
Particularly, in hypertensive subjects, only the SBP had a
significant decrease (MD = -6.92 mm Hg; 95% CI, -11.09 to -2.76;
P =0.001; I = 70%). DBP and MAP did not decrease significantly
(P=0.06, I" = 68% and P = 0.93, I = 0%, respectively).

Body Mass Index

In patients of normal weight, LI-IHE had a statistically significant
decrease in SBP (MD = -5.00 mm Hg; 95% CI, -8.32 to -1.68;

P =0.003). Nevertheless, DBP did not decrease significantly. In
overweight individuals, the SBP (P = 0.21; I* = 43%) and DBP
(P=0.58; I = 499%) did not decrease in a statistically significant
manner. Equally, SBP and DBP did not have a significant
decrease in obese patients (P = 0.21, F=0and P=084, I =0,
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Figure 3. Effect of LI-IHE on systolic blood pressure (mm Hg). IV, inverse variance; LI-IHE, low-intensity isometric handgrip exercise.
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Figure 5. Effect of LI-IHE on mean arterial pressure (mm Hg). IV, inverse variance; LI-IHE, low-intensity isometric handgrip exercise.
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respectively). Unfortunately, data were insufficient to report
effects on MAP for a BMI analysis.

Age
In subjects aged 245 years, LI-IHE produced statistically
significant reductions in SBP (MD = -4.28 mm Hg; 95% CI,
-7.98 to -0.57; P = 0.02; I* = 63%). On the other hand, LI-IHE
did not cause a significant decrease in DBP (P = 0.10; F=51%)
and MAP (P = 0.76; I* = 0%). Both SBP (MD = -8.08 mm Hg;
95% Cl, -14.45 to ~1.71; P = 0.01; I* = 78%) and MAP (MD =
-3.70 mm Hg; 95% CI, =6.18 to —1.22; P = 0.003) had a
statistically significant reduction in patients aged <45 years. For
patients aged <45 years, LI-THE lowered DBP (MD =
-6.20 mm Hg; 95% CI, -12.49 to 0.35). Nonetheless, this
reduction was not statistically significant (P = 0.06; I* = 81%).

Antihypertensive Medication Status

In medicated individuals, LI-IHE significantly lowered DBP
(MD = -2.43 mm Hg; 95% CI, -4.40 to —0.45; P = 0.02;

I = 47%). Meanwhile, SBP and MAP did not have a statistically
significant decrease (P = 0.08; I* = 71% and P = 0.76, I* = 0%,
respectively). All the results of the analysis by subgroups are
listed in Appendix 2 (available online).

DISCUSSION

The main findings of this systematic review and subsequent
meta-analysis report that, apparently, LI-THE is a sufficient
stimulus to reduce blood pressure levels in prehypertensive
and hypertensive patients. Nevertheless, substantial
heterogeneity is present, which is also statistically significant
for SBP and DBP, generating a high degree of uncertainty
about the true effect of LI-THE on blood pressure."®

In general, possible causes of heterogeneity were studied
with subgroup analyses previously reported in the
protocol.'"® However, when grouping the studies by blood
pressure levels, BMI (overweight), age (patients aged >45
years or <45 years), and consumption of antihypertensive
medication, moderate and substantial heterogeneity was also
generated for SBP and DBP, which was also statistically
significant. Particularly, in the subgroups of prehypertensive
and hypertensive, the results for MAP did not show
heterogeneity, possibly because of the low number of studies
in each subgroup (prehypertensive, n = 2; hypertensive,

n = 3). Likewise, in the subgroup of obese patients, the
results for SBP and DBP did not report heterogeneity for the
same reason described above (obese, n = 2).

Apparently, methodological diversity would be the cause of
the heterogeneity between the studies of this research,
mainly due to the nonreporting or performance of allocation
concealment, as well as therapist and assessor blinding of the
outcomes.'” Nevertheless, similar results to those of other
studies with a similar methodological design were obtained,
even with the same levels of heterogeneity over the main
results and those reported in the subgroup analyses.6'19’20’24'34

In addition, this research reported statistically significant and
clinically relevant reductions in SBP (-5.43 mm Hg; P < 0.0005)
and DBP (-2.41 mm Hg; P = 0.01). Nowadays, it is known that
a reduction of 5 mm Hg for SBP is associated with a decline in
the risk of death due to stroke by 14%, due to coronary heart
disease by 9%, and due to all causes by 7%.”*" Likewise, a
reduction of 2 mm Hg DBP reduces the prevalence of
hypertension by 17% and reduces both the incidence of
stroke-related events by 15% and of coronary heart disease by
6%.° Furthermore, to our knowledge, this is the first systematic
review and meta-analysis that studied the effects of LI-IHE only
in prehypertensive and hypertensive patients. Particularly,
previous research included studies with normotensive,
prehypertensive, and hypertensive patients.”

Hypertensive Status

A study conducted in 2007 concluded that there is an inverse
relationship between patients with the highest levels of blood
pressure and LI-IHE.* In general, those with higher blood
pressure levels reduced SBP and DBP in greater magnitude.”
The results of this research showed that, in prehypertensive
patients, LI-THE lowered MAP to a statistically significant
magnitude; however, SBP and DBP were not reduced
significantly. Particularly, in hypertensive individuals, only SBP
was significantly reduced, while in this same population, LI-IHE
did not reduce DBP and MAP in a statistically significant
manner. Furthermore, similar data were reported in a meta-
analysis where IRT generated reductions of greater magnitude
in SBP, DBP, and MAP in hypertensive patients, compared with
individuals who had normal blood pressure levels.”

Additionally, the results of recently published research showed
that in hypertensive patients, IRT generated larger decreases in
MAP when compared with normotensive patients (-5.91 mm Hg
vs =3.01 mm Hg)." In this same study, SBP and DBP were
significantly reduced in hypertensive patients."” Likewise, an
analysis by subgroups reported in a systematic review showed
statistically significant and clinically important decreases
generated by LI-IHE on SBP and DBP in prehypertensive and
hypertensive patients.”’ On the other hand, another study
described larger reductions generated by the IRT on SBP and
DBP in favor of normotensive patients when compared with
those reported in hypertensive individuals.**

Body Mass Index

In both men and women, a higher BMI increased SBP. In
women with a BMI 30 kg/m?, SBP showed higher values

(~11 mm Hg) compared to women categorized with a BMI

<25 kg/m’ (116 vs 127 mm Hg, respectively). Likewise, men
categorized with a high BMI (>30 kg/m?) reported higher SBP
values (~9 mm Hg) when compared to those with a BMI

<25 kg/m’ (131 vs 121 mm Hg).” The analysis by subgroups of
this research showed that LI-IHE significantly reduced SBP in
patients with normal weight. However, analyses in patients with
normal weight only included 1 research.” On the other hand, in
overweight individuals, LI-THE significantly decreased SBP.
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Nevertheless, DBP did not show significant changes. LI-THE did
not decreased statistically significantly SBP and DBP. Likewise in
obese patients, LI-IHE did not show significant changes in SBP
and DBP. There are few scientific studies that have studied the
effects of LI-IHE on the blood pressure of patients with different
levels of BMI and diagnosed with prehypertension or
hypertension. In comparison with the current state of science, a
systematic review from subgroup analysis reported that IRT did
not generate significant reductions in SBP, DBP, and MAP in
patients with different BMI categories when they were
compared with each other.* Additionally, an experiment
performed on overweight patients who underwent IRT reported
significant reductions in SBP and MAP; however, DBP was not
reduced in a statistically significant manner.”

Age

There is a strong correlation between rise in blood pressure due
to age and mortality by stroke, ischemic heart disease, and
other causes of vascular death.” However, the results of this
systematic review and meta-analysis showed that patients aged
>45 years had a statistically significant decrease in SBP

(-4.28 mm Hg; P = 0.02). In contrast, a meta-analysis from 2016
studied subgroups composed of patients aged >45 years, where
statistically significant decreases were found for SBP, DBP, and
MAP."” Meanwhile, the results of our research showed no
statistically significant reductions in DBP and MAP in patients
with the same age range (DBP 245-year-olds, P = 0.10; MAP
>45-year-olds, P = 0.76). Furthermore, 1 meta-analytic review
reported statistically significant reductions in SBP, DBP, and
MAP in patients aged >45 years.* Likewise, this study reported
statistically significant reductions in SBP, DBP, and MAP in
patients aged <45 years.”* In addition to this, the current
research reports that LI-IHE significantly lowers SBP and MAP in
patients aged <45 years. These data are similar to those reported
in a systematic review and meta-analysis that found a statistically
significant reduction for MAP in patients aged <45 years.”” The
same research found no statistically significant reductions for SBP
and DBP in individuals with the same age range after undergoing
isometric training with different types of exercises."”

Antihypertensive Medication Status

In particular, patients with higher blood pressure levels obtain
the greatest benefits from LI-IHE, showing reductions of greater
magnitude even in medicated individuals.” The results of this
systematic review and meta-analysis showed statistically
significant reductions on DBP in patients medicated after the
intervention with LI-IHE, while SBP and MAP were not
significantly reduced. Contrasting with current scientific
evidence, recent data reported statistically significant reductions
in SBP after IRT interventions.”* Moreover, another meta-analysis
showed a statistically significant reduction in SBP and DBP in
medicated hypertensive patients after undergoing interventions
with LI-IHE.*” Another study reported statistically significant
decreases in SBP, DBP, and MAP in medicated patients
undergoing different IRT exercises.’ It seems that LI-THE

significantly reduces DBP in prehypertensive and hypertensive
medicated patients, and the data were corroborated with studies
of similar methodological design.("zo Nonetheless, this study did
not show significant reductions for MAP in medicated patients
after the intervention with LI-THE, which differs from those
reported in a meta-analysis.6 A possible reason for these
findings is that this study combined data from research using
IRT with different types of exercises.’

Limitations

There are several limitations to be considered in this systematic
review and meta-analysis: (1) substantial and statistically
significant heterogeneity were reported in primary outcome and
subgroup analysis; (2) only 4 studies that were part of this
research reported allocation concealment; (3) most RCTs
included did not specify assessor blinding of outcomes; (4) only
2 primary research studies described whether there was
blinding of participants and personnel of intervention; (5) a
limited number of studies reporting data concerning patients
with normal weight and obesity made it difficult to quantify the
effect of LI-IHE on blood pressure in this type of population;
(6) 4 clinical trials did not report whether the patients were
taking antihypertensive medication during the intervention; and
(7) in our analysis, we did not take into account ethnic
demographic information. Because of these limitations, we
recommend being prudent about the interpretation of these
results. Besides, for primary research RCTs, we recommend
performing and adequately describing allocation concealment,
in addition to blinding main researchers and outcome assessors.
On the other hand, it is suggested to conduct future systematic
reviews to evaluate, with statistical methods such as meta-
regression (if available), the possible causes of heterogeneity
from methodological variables of primary research (such as
concealing allocation, blinding therapists and assessors
outcomes), since meta-analyses with similar topics reported
substantial heterogeneity in their main results (SBP, DBP, and
MAP) and mostly performed similar analyses for subgroups also
reporting significant heterogeneity.6'19'20‘24

CONCLUSION

LI-IHE seems to reduce the values of SBP, DBP, and MAP in
prehypertensive and hypertensive adults. Nevertheless,
substantial heterogeneity in the main results and in the analyses
by subgroups generated uncertainty about the real reduction
magnitude LI-IHE can produce on blood pressure. For this
reason, we suggest that the scientific community be cautious
with the interpretation of these results. The magnitude of the
reductions reported in this research was similar to those
generated by aerobic exercise, dynamic resistance training, and
IRT performed in the lower kinetic chain, although it is
necessary to improve the methodological quality of primary
research for future systematic reviews with the aim of achieving
more precise results. Finally, a robust body of evidence
currently suggests that LI-THE should be considered as a
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complementary therapy in the prevention, control, and clinical
treatment of hypertension.
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