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Introduction 
 
Hypertension is a non-communicable disease and 
the most critical risk factor for cardiovascular 
disease related to morbidity and mortality (1). 

Hypertension is responsible for death rates 
worldwide, with as many as 8.5 million deaths 
from stroke, ischemic heart disease, other vascu-

Abstract 
Background: Brisk walking exercise is an aerobic exercise with the moderate intensity that can reduce the risk 
in people with hypertension. This systematic review and meta-analysis aimed to investigate the effects of inter-
ventions related to brisk walking and blood pressure reduction in hypertensive patients. 
Methods: Search strategy through the PubMed, Science Direct, ProQuest, and Google Scholar databases lim-
ited from 2018 to 2023. The components measured are systolic blood pressure and diastolic blood pressure. 
This study uses the Black and Downs checklist to measure the quality of the study, which consists of 3, namely 
high quality, medium quality, and low quality. Effect size analysis of the study used the standard mean differ-
ence between brisk walking exercise and not doing brisk walking exercise. 
Results: The results of the identification of the database obtained 1700 articles, then limited by title, year, ab-
stract (n = 381), and full-text article feasibility (n = 76) to obtain nine articles included. Nine articles were in-
cluded in the systematic review and meta-analysis by study quality: six studies of high quality, 2 of medium qual-
ity, and 1 of low quality. Systolic blood pressure had a substantial effect size in all studies (P<0.05; SMD: -0.55) 
while diastolic blood pressure had an effect medium size (P=0.05; SMD: 0.13). 
Conclusion: Brisk walking exercise can significantly reduce blood pressure in people with hypertension—
recommendations for the future to carry out community-based physical activity in improving physical health, 
including heart health. 
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lar diseases, and kidney disease (2). The preva-
lence of hypertension was found as many as 82% 
of hypertension sufferers from all over the world 
live in areas of low and middle-income countries. 
In India, the prevalence of hypertension was rec-
orded at 30.7%, and in Indonesia, there were 
34.1% of hypertension sufferers (1, 3). Hyperten-
sion is defined as systolic blood pressure ≥ 140 
mmHg and diastolic blood pressure ≥ 90 mmHg 
or being on hypertension treatment (3). 
Based on the theory, hypertension occurs due to 
pressure changes caused by systemic changes in 
the peripheral blood flow system and pathogenic 
mechanisms, namely increased cardiac output 
(CO) and total peripheral vascular resistance 
(TPR). In addition, several causes of hyperten-
sion are changes in the sympathetic and hormo-
nal nervous system acting to disrupt blood pres-
sure regulation, increased intracellular calcium 
levels, sodium retention, reversal of hypoxia-
induced vasodilation, and increased activity of the 
renin-angiotensin-aldosterone system (RAAS) (4). 
Treatment of hypertension is the most critical 
prevention for cardiovascular and cerebrovascu-
lar disease (5). 
Hypertension is a lifestyle-related disease; chang-
ing unhealthy lifestyles and regular and moderate 
exercise can help prevent and improve hyperten-
sion (6). Pharmacological and non-
pharmacological interventions can be carried out 
in managing hypertension. Non-pharmacological 
interventions have the benefit of helping to re-
duce the daily dose of antihypertensive drugs and 
delay the development of pre-hypertension to 
hypertension, including lifestyle modifications 
such as diet, exercise, and avoiding stress (7).  
The person's lifestyle behavior impacts the risk of 
developing hypertension (8). A healthy lifestyle is 
a practical approach to preventing and control-
ling high blood pressure. Physical activity is one 
of the lifestyle behaviors that can support the 
prevention of high blood pressure (9). This is 
based on the two main pillars of proactive disease 
control by patients and reducing the burden of 
care recommended by the WHO, namely by es-
tablishing healthy eating behaviors and regular 
involvement in physical exercise (10). 

A person lacking physical activity or exercise can 
cause a buildup of cholesterol, especially LDL 
(low-density lipoprotein), in the artery walls. Lip-
oproteins that enter the lining of the blood vessel 
walls can increase with high blood pressure and 
increased permeability of the blood vessel walls. 
Thus, performance on the lining of the blood 
vessel walls can cause it to malfunction. In people 
who rarely do physical activity, the heart muscle 
will work faster every time there is a contraction, 
and the arteries will be harder when the heart 
muscle is pumped (11). 
Walking is a form of aerobic exercise that can be 
done daily at moderate or vigorous intensity (12). 
A brisk, moderate-intensity walking program is 
recommended and effectively reduces metabolic 
risk factors (13). Brisk walking training has many 
benefits for physical fitness with minimal side 
effects. Doing brisk walking exercises can 
strengthen leg muscles, increase flexibility and 
stability of cardinal joints, and improve cardio-
vascular and respiratory function. The Centers 
for Disease Control and Prevention (CDC) de-
fines brisk walking as requiring a minimum walk-
ing speed of 3.0 miles per hour or 20 min per 
mile (14).  
A limited review of the literature on quasi-
experimental research designs showed that per-
forming brisk walking exercises reduced blood 
pressure in hypertensive patients, with a reduc-
tion in systolic blood pressure of approximately 
10 mm Hg and diastolic blood pressure of ap-
proximately 20 mmHg (11). Recently, various 
guidelines have recommended walking as many 
as 10,000 steps a day to improve heart health. 
Recent systematic reviews and meta-analyses 
evaluated the relationship between the number of 
steps and clinical outcomes such as lipid profile 
or blood pressure. The number of steps is associ-
ated with decreased blood pressure (15).  
We aimed to conduct a systematic review and 
meta-analysis of data to evaluate the effects of 
interventions related to brisk walking and lower-
ing blood pressure in hypertensive patients. 
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Materials and Methods 
 

 

This systematic review and meta-analysis was 
conducted according to the Preferred Reporting 
Statement Items for Systematic Review and Me-
ta-Analysis Protocol (PRISMA-P) 2015 (16). 
 
Search Strategy 
Online literature searches were conducted 
through PubMed, Science Direct, ProQuest, and 
Google Scholar databases. The terms used in the 
search are brisk walking training AND hyperten-
sion, brisk walking training AND blood pressure, 
in English. The search strategy in the database 
carried out by researchers is limited from 2018 to 
2023. 
 
Eligibility criteria 
The articles included in this study were full text 
(original article), an experimental study with a 
control group, a complete explanation of the in-
tervention provided, and articles published in 
English. Articles with abstracts without full arti-
cles, review articles, conference articles, articles 
containing poor data on the duration of interven-
tion, and non-randomized controlled trials were 
excluded from the study. 
 
Study selection 
The researcher assessed the eligibility criteria, 
namely considering the appropriate title, abstract, 
and year and then included in the study. Refer-
ences and study abstracts are stored in alphabeti-
cal order using EndNote software version 21; if 
repeated references are found, they are deleted. 
Next, researchers evaluated the full text for eligi-
bility based on inclusion and exclusion criteria. 
Finally, the articles that entered the final stage to 
be included in the review left nine articles.  
 

Quality assessment of included studies 
Researchers independently assessed study quality 
using a modified Downs & Black checklist (Table 
1). Articles included in this systematic review 
were evaluated to assess methodological quality 

and minimize bias. This study used 15 items of 
the Black and Downs list consisting of reporting 
(items 1, 2, 3, 5, 6, 7, and 10), external validity 
(items 11 and 12), internal validity (items 16, 18, 
and 20), and internal fact confounding (items 21, 
22, and 25). Items were scored as 0 ("no"), 1 
("yes"), or 0 ("unable to determine"), except for 
item 5, scored 0 ("no"), 1 ("partially"), 2 ("yes"). 
The total score in the study was categorized as 
high quality with a quality score of ≥ 75%, medi-
um quality, namely 60-74%, and low quality, 
namely ≤ 60% (17). 
 
Data extraction and analyses 
Researchers extracted article information from 
study data characteristics consisting of the author 
(year), country, design, sample, intervention de-
scription, duration, and outcome. All statistical 
analyzes, namely heterogeneity and effect size 
tests in this study, used REVMAN software ver-
sion 5. The results model used was a 95% confi-
dence interval (CI). 
 
Results 
 
Study characteristics 
An initial database search identified 1,700 studies 
(PubMed n = 455, Science Direct n = 421, 
ProQuest n = 368, and Google Scholar n = 456), 
420 of deleted due to duplication. Then, it was 
re-selected based on title, year, and abstract, leav-
ing 381 studies. We then screened 381 studies 
based on inclusion criteria, resulting in the dele-
tion of 305 suitable studies. Overall, 76 studies 
were included as full articles assessed for eligibil-
ity, including this systematic review, of which 67 
were excluded because they did not meet the eli-
gibility criteria. Finally, nine studies were selected 
for systematic review and meta-analysis (Fig. 1) 
(6, 18-25).  
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Fig. 1: Literature search flowchart based on PRISMA 

 
Table 1: Methodological quality of studies based on the Black and Downs checklist 

 
Author (yr) Reporting External 

Validity 
Internal 

Validity - 
Bias 

Internal Va-
lidity - Con-

founding 

Total Percent 
(%) 

Quality 

1 2 3 5 6 7 10 11 12 16 18 20 21 22 25 
Chen et al. 
(2021) (18) 

1 1 1 2 1 1 1 1 1 1 1 1 0 1 0 14 87,5 H 

He et al. 
(2018) (19) 

1 1 1 2 0 1 1 0 0 1 1 1 0 1 0 11 68,8 M 

Humphrey 
& Ogu 
(2021) (20) 

1 1 1 1 1 0 0 1 0 1 1 1 1 0 0 10 62,5 M 

Kumaravelu 
(2019) (21) 

1 1 0 2 1 1 1 0 1 1 1 1 0 1 0 12 75 H 

Omar et al. 
(2021) (22) 

1 1 1 2 1 1 1 1 1 1 1 1 0 1 0 14 87,5 H 

Rachmawati 
et al. (2019) 
(23) 

1 0 1 0 1 1 0 1 1 0 1 1 1 0 0 9 56,3 L 

Saavedra et 
al. (2021) 
(24) 

1 1 0 2 1 1 1 1 0 1 1 1 1 1 0 13 81,3 H 

Xu et al. 
(2021) (25) 

1 0 1 2 1 1 1 1 1 1 1 1 1 1 0 14 87,5 H 

Zhao & 
Wang 
(2021) (6) 

1 1 1 1 1 1 1 1 0 1 1 1 0 1 0 12 75 H 

Abbreviations: H: High, M: Medium, L: Low 
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Quality assessment of studies 
The average score for the quality of the research 
methodology was 75.7% (range 56.3% - 87.5%), 
indicating that the quality of the research was 
high. There were six studies (66.7%) that had a 
high-quality methodology, two studies (22.2%) 
had a medium-quality method, and one study 
(11.1%) had a low-quality procedure. All studies 
described the research objectives, the statistical 
tests used were appropriate, and the outcome 
measures were accurately described. Only four 
studies reported that study groups were recruited 
from the same population, and three studies re-
cruited different study groups during a period. 
 

Characteristics of studies 
An article search was conducted in Jul 2023. Af-
ter applying inclusion and exclusion criteria in 
evaluating the included articles and critically as-
sessing them, nine articles were included in this 
systematic review and meta-analysis. All selected 
studies were experimental with a sample popula-
tion of 908 hypertensive patients (minimum-
maximum age of 20-79 yr), with a minimum 
sample range of 26 people and a maximum of 
421 people. One study was published in 2018, 
two in 2019, and six in 2021. In addition, three 
studies were conducted in China, 1 in Nigeria, 2 
in Malaysia, 1 in India, and 1 in Spain. And 1 in 
Indonesia (Table 2). 

 
Table 2: Characteristics of the data from the selected studies 

 
Author 
(Year) 

Study 
Quality* 

Country Design Sample Intervention 
Description 

Intervention 
Duration 

Outcome 
Amount Gender Age 

Chen et al. 
(2021) 
(18) 

High Malaysia Experi-
mental 
study 

38 Female 20-35 yr Walk briskly at 
a distance of 

2.2 km for 25-
35 min with an 

intensity of 
55% to 75% of 
the maximum 

heart rate 

1 time Resting systolic 
blood pressure 
was significant-

ly lower in 
brisk walking 
than not brisk 
walking (P< 

0.05) 
He et al. 
(2018) 
(19) 

Medium China A Pilot 
study 

26 Female 55-60 yr Fast walking 
exercise is 

carried out for 
60 

min/exercise 
and is carried 

out three times 
a week, 30 

meters long, 
with the Im-
proved six-
minute walk 
test (6MWT) 

method 

12 wk Brisk walking 
can significant-
ly reduce blood 

pressure and 
the risk of 

acute cardio-
vascular events 
in elderly pa-
tients with 

essential hyper-
tension (P < 

0.05) 

Humph-
rey & Ogu 
(2021) 
(20) 

Medium Nigeria Experi-
mental 

study pre-
test and 
post-test 
control 
group 

42 Male 36-45 yr Fast walking 
exercises are 
carried out 

routinely for 
150 min daily 

with an intensi-
ty of 50% - 

70%. 

12 wk Shows signifi-
cant mean 

reduction in 
systolic blood 
pressure (SBP) 
and diastolic 

blood pressure 
(DBP) (P < 

0.05) 
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Kumara-
velu 
(2019) 
(21) 

High India Experi-
mental 
study 

30 Male 30-40 yr Exercise con-
sists of a warm-
up, brisk walk-
ing, and cool 

down for 20-45 
min/day 

12 wk A brisk walking 
exercise pro-

gram for 12 wk 
significantly 

reduced systol-
ic and diastolic 
blood pressure 

at rest (P < 
0.01) 

Omar et 
al. (2021) 
(22) 

High Malaysia Random-
ized con-

trolled trial 
study 

70 Male 20-40 yr Exercise brisk 
walking of 

1000 to 8000 
steps/day 

12 wk Pedometer-
based brisk 
walking can 
significantly 
reduce blood 
pressure (P < 

0.05) 
Rach-
mawati et 
al. (2019) 
(23) 

Low Indonesia Quasi-
experiment 
with non-
equivalent 

control 
group de-

sign pretest 
and post-
test ap-
proach 

116 Female and 
Male 

40-60 yr Fast walking 
exercise for 8 

min per session 
and carried out 

as many as 
eight sessions 

2 wk The brisk walk-
ing exercise 
showed that 
the average 
decrease in 

blood pressure 
was significant 

(P < 0.001) 

Saavedra 
et al. 
(2021) 
(24) 

High Spanish Quasi-
experi-
mental 
study 

47 Male 45 yr Frequency 3 
sessions/ week 
of 30 min dura-

tion in the 
middle of the 
weekday with 
> 100 steps/ 

minute 
throughout the 

session. 

12 wk Brisk walking 
exercises can 
lower blood 

pressure 

Xu et al. 
(2021) 
(25) 

High China A Prospec-
tive Study 

421 Female and 
Male 

55-79 yr Fast walking 
training using 
the Graded 

Brisk Walking 
Test (GBWT) 

method 

24 wk A brisk walking 
program signif-
icantly reduced 
blood pressure 

(P < 0.05) 

Zhao & 
Wang 
(2021) (6) 

High China Experi-
mental 

study pre-
test and 
post-test 
with the 
control 
group 

98 Female 55-65 yr The brisk walk-
ing exercise for 
30-40 min with 
an intensity of 

65-75% 

3-5 times a 
week 

Effective brisk 
walking exer-
cise can in-

crease the ther-
apeutic effect 
on essential 

hypertension 
and improve 

self-
management 

ability for 
chronic diseas-
es (P < 0.05) 

* Quality of studies based on results methodological quality of studies in Table 1 
 
The nine studies evaluated in a meta-analysis, 
based on solid evidence from the results of the 
forest plot, showed that hypertensive patients 

who did brisk walking had a better reduction in 
blood pressure, both systolic and diastolic blood 
pressure, compared to the control group. The 

Table 2: Continued … 
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forest plot of systolic blood pressure shows a 
strong effect size in all studies (P < 0.05; SMD: -
0.55; 95 % CI [-0.69 to -0.41]) (Fig. 2). Whereas 
in the forest plot, the diastolic blood pressure 
showed that the effect size was moderate (P = 

0.05; SMD: 0.13; 95% CI [-0.00 to 0.26]), that is, 
out of nine studies, two studies had results better 
effect size in the control group than the group 
that did the brisk walking exercise (Fig. 3). 

 

 
 

Fig. 2: The forest plot of systolic blood pressure 
  

 
 

Fig. 3: The forest plot of diastolic blood pressure 
 
 
Discussion 
 
The current study conducted a systematic review 
and meta-analysis to evaluate the effects of brisk 
walking exercise on blood pressure in people 
with hypertension. The literature search identified 
a total of nine studies (890 subjects). The results 
obtained for blood pressure were a significant 
decrease in systolic blood pressure (systolic blood 
pressure: -0.55 mmHg) and a reduction in dias-
tolic blood pressure (0.13 mmHg). The difference 
in mean blood pressure changes to systolic blood 

pressure was associated with the duration of brisk 
walking and the number of brisk walking steps. 
In these nine studies, four studies did brisk walk-
ing exercises of > 10,000 steps in each exercise 
session (18, 20, 21, 25), and five studies did brisk 
walking exercises of <10,000 steps (6, 19, 22-24). 
Walking 10,000 steps improves health-related 
quality of life (26). In addition, the 10,000-step 
program also has the efficacy and potential to 
improve one's mental health and well-being (26). 
Other findings reveal that brisk walking can ef-
fectively control blood pressure. Still, there is no 
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significant dose-effect relationship between a 
higher number of steps (> 12,000 steps) with a 
decrease in blood pressure (27). Other findings 
reveal that brisk walking can effectively control 
blood pressure. Still, there is no significant dose-
effect relationship between a higher number of 
steps (> 12,000 steps) with a decrease in blood 
pressure (28).  
Brisk walking exercise is an aerobic exercise with 
a moderate intensity that can be done at all ages 
and reduces the risk of hypertension sufferers by 
helping the body relax, calorie-burning mecha-
nisms, maintaining body weight, and increasing 
beta-endorphins which can reduce stress. Regular 
brisk walking exercises will train the muscles, 
blood, and oxygen circulation in the body to run 
smoothly so that the body's metabolism becomes 
optimal. The body will feel refreshed, and the 
brain, as the central nervous system, will work 
better (29, 30). Meanwhile, brisk walking signifi-
cantly impacts two organ systems, namely the 
musculoskeletal and cardiovascular, allowing for 
more efficient oxygen delivery, endurance capaci-
ty, and increased performance (31). 
Brisk walking is performed by standing straight 
and looking straight ahead while walking heel to 
toe on a soft surface (20). Several studies on brisk 
walking exercises have been carried out; the find-
ings in one of the studies were that the walking 
speed category is divided into three, namely slow, 
average, and fast. People who walk fast have a 
significant association with reduced systolic and 
diastolic blood pressure, increased levels of vita-
min D, and increased glycemia (32).  
The results of this study found that the mean dif-
ference in systolic blood pressure reduction was 
better (SMD: -0.55; 95% CI [-0.69 to -0.41]) 
compared to diastolic blood pressure reduction 
(SMD: 0.13; 95% CI [-0.00 to 0.26]). Similar find-
ings suggest that brisk walking exercises of 4,000-
12,000 steps per day (80-100 m/min) can effec-
tively control blood pressure. There is a signifi-
cant dose-effect relationship between the number 
of steps and changes in systolic blood pressure. 
Still, there is no meaningful dose-effect relation-
ship between the number of steps and diastolic 
blood pressure (33). This may be possible be-

cause, during repeated training sessions, there is a 
regular decrease in peripheral vascular resistance 
in diastolic blood pressure (34). 
Furthermore, the findings showed that of the 
nine studies, brisk walking exercises with the Im-
proved six-minute walk test (6MWT) method 
were carried out for 60 min each time you exer-
cise and three times a week and 12 wk better re-
sults in reducing diastolic blood pressure in the 
intervention group. Compared to the control 
group. The six-minute walk test is a simple cardi-
opulmonary functional testing method through 
interaction between the lungs and the heart (35). 
6MWT has been shown to have benefits in low-
ering blood pressure in hypertensive patients 
(19). 
The decrease in blood vessel resistance during 
brisk walking occurs through increasing nitric 
oxide production in several parts of the body, 
known as vasodilation. Vasodilation is also a pro-
cess of relaxing smooth muscles in the walls of 
blood vessels, increasing blood vessel diameter 
(20). The European Society of Cardiology (ESC) 
guidelines recommend that patients with hyper-
tension perform at least moderate-intensity aero-
bic exercise or the equivalent of brisk walking of 
at least 3000 steps per day for 30 min 5-7 times 
per week (36). 
A systematic review of longitudinal studies re-
ported that higher physical activity levels were 
associated with a lower risk of developing obesi-
ty, coronary heart disease, or diabetes. However, 
the results stated that physical activity and hyper-
tension had an inconsistent relationship (37). In 
addition, a meta-analysis of previous observa-
tional studies found that walking briskly at a 
normal or maximal pace of ≤ 20 m is associated 
with cardiovascular health (38). Rapid walking, a 
relatively inexpensive, safe, and readily available 
non-pharmacological method, has been recom-
mended for preventing/treating hypertension 
(39). 
There were limitations to the systematic review 
and meta-analysis of this study. First, the differ-
ence in the number of sessions and the number 
of steps taken between studies means that the 
study results cannot be generalized. Second, alt-
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hough we applied study selection to experimental 
studies with pre-test and post-test and random-
ized methods as strengths in this study, we found 
evidence of heterogeneity between studies in the 
primary outcome. Therefore, the researcher rec-
ommends that future clinical trials consider the 
effect of the number of steps in doing brisk walk-
ing exercises to lower blood pressure.  
 
Conclusion 
 
The best available evidence suggests that a brisk 
walking exercise intervention can reduce blood 
pressure statistically significantly in people with 
hypertension. Regular brisk walking exercises can 
reduce the risk of dependence on anti-
hypertensive drugs. However, brisk walking is 
not recommended as monotherapy for hyperten-
sion but as prevention of hypertension. These 
findings provide recommendations for the future 
to carry out community-based physical activity to 
improve physical health, including heart health. 
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