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Abstract

Background: Hypertension is a primary modifiable risk factor for cardiovascular disease and continues to be a major public health issue
around Europe. Despite the accessibility of pharmacological medications, blood pressure regulation rates remain inadequate, highlighting the
significance of lifestyle interventions like physical activity. Regular exercise is frequently recommended as a non-pharmacological approach for
managing hypertension; however, differences in intervention type, intensity, and delivery methods have led to inconsistent results across studies.

Objectives: To assess the effectiveness of physical activity interventions in managing hypertension in adults across Europe.

Methods: A systematic search of electronic databases such as PubMed, CINAHL, and EBSCO was used to identify relevant studies published
between 2012 and 2025. The PICO framework was used to develop the search strategy, and predefined inclusion and exclusion criteria were applied
to ensure that relevant studies were selected. A structured screening process was used to select studies, and data were extracted using a standardised
extraction form. The methodological quality of included studies was evaluated using the Critical Appraisal Skills Programme (CASP) checklist, and
findings were synthesised using a narrative synthesis approach due to study heterogeneity.

Results: Twelve studies met the inclusion criteria. The results showed that aerobic and combined exercise interventions reduced systolic blood
pressure. However, the magnitude of these reductions differed depending on exercise modality and intensity. Smaller or less consistent effects were
also observed in younger adults and studies with shorter intervention periods.

Conclusion: Overall, the review provides evidence that structured physical activity interventions, particularly aerobic and combined exercise
programs, may benefit adults with hypertension reduce their systolic blood pressure. However, the effectiveness of these interventions appears to
be affected by exercise modality, intensity, and duration. Strengthening the integration of structured physical activity into hypertension management
strategies might therefore contribute to better blood pressure control and cardiovascular health outcomes in European populations.

Keywords: Hypertension, Physical activity, Blood pressure, systolic blood pressure, Intervention intensity.

Abbreviations: BP: Blood pressure; DBP: Diastolic blood pressure; HIIT: High Intensity interval training; [HG: Isometric handgrip training, NHS:
National Health Service; PA: Physical activity; RCT: Randomised control trial; SPB: Systolic blood pressure; UK: United Kingdom.

Introduction

Hypertension accounts for over 10.8 million fatalitiesworldwide ~ ©f cardiovascular disease [1]. Approximately one in three European

annually and continues to be a primary factor in the global burden ~ adults is estimated to fall short of the recommended physical
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activity (PA) guidelines, thereby increasing their risk of chronic
conditions such as hypertension [2]. In addition to its effects on
individual health, uncontrolled hypertension significantly burdens
healthcare systems through higher hospitalisations and long-term
management of cardiovascular complications [3]. Substantial
evidence suggests that regular PA can reduce systolic blood
pressure (SBP) by approximately 5-8 mmHg, an effect comparable
to first-line antihypertensive medication [4]. Aerobic exercise,
resistance training, and combined exercise programs have been
linked to improvements in blood pressure (BP) and cardiovascular
health [5]. However, current research shows significant variability
in intervention types, intensities, durations, and delivery contexts,
which complicates the application of findings in practice and
emphasizes the necessity for a systematic synthesis of evidence
among European populations.

Despite strong clinical guidelines and increasing evidence
that PA is an effective strategy for hypertension management, BP
control rates in Europe remain low [6]. A significant proportion
of individuals with diagnosed hypertension do not meet
recommended BP targets, highlighting limitations in current
management approaches and insufficient implementation of
lifestyle-based interventions [7]. Although international research
indicates that physical activity can significantly lower blood
pressure, differences in healthcare systems, intervention delivery,
and population characteristics across Europe may influence its
effectiveness [5]. Furthermore, variations in intervention type,
intensity, duration, and delivery settings contribute to disparities
in findings across studies [4]. As a result, it remains unclear which
PA interventions are most effective in managing hypertension in
European populations.

This systematic literature review aims to critically synthesise
evidence on the effectiveness of PA interventions in managing
hypertension among adults in the UK. However, initial scoping
searches revealed a limited number of UK-based intervention

Table 1: PICO Framework.

studies; therefore, the scope was broadened to include research
conducted across Europe to provide a more comprehensive and
robust evidence base. Furthermore, the review aims to identify
effective intervention types, evaluate their impact on BP outcomes,
and examine factors affecting intervention success. Considering the
increasing prevalence of hypertension and the increased focus on
preventive and lifestyle-based management strategies, synthesizing
existing evidence is important to inform clinical practice, direct
public health initiatives, and support future research.

Material and Methods

This systematic review followed the guidelines from the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA), which provides a standard format for reporting
systematic reviews and meta-analyses, aiming to enhance clarity
and transparency. This study was registered in the PROSPERO
database of systematic reviews (ID number: CRD420261431693).

Research Question Formulation

A well-defined research question is important in systematic
reviews because it guides the search strategy, study selection, and
data synthesis while maintaining transparency and methodological
rigour [8,9]. In reviews of intervention effectiveness, the research
question assists in defining the target population, intervention
characteristics, comparison groups, and measurable outcomes to be
evaluated [10]. The research question in this study was formulated
using the PICO framework (Population, Intervention, Comparison,
Outcome), which is widely recommended for quantitative health
research and intervention-based systematic reviews because it
provides guidance in the identification of relevant evidence and
supports a structured search strategy [11]. The PICO framework,
as shown in Table 1, was used to formulate the following research
question that guided this systematic review: “How effective are
physical activity interventions in managing hypertension among
adults in Europe?”

Population

Adults with hypertension in Europe

Intervention

Physical activity interventions (e.g., aerobic exercise, structured exercise programmes, resistance trainings.

Comparison

Usual care, no interventions, non-physical interventions

Outcome

Changes in blood pressure outcomes

Databases Selection:

The use of appropriate databases is critical in systematic
reviews to ensure a thorough and transparent search for relevant
evidence while minimising publication bias [12]. This review
searched three databases including PubMed, CINAHL, and EBSCO,
to find studies on PA interventions for hypertension management.
PubMed contains extensive biomedical literature [13], CINAHL

focuses on nursing and allied health research [14], and EBSCO
provides access to a wide range of peer-reviewed sources [15].

Search Strategy

A structured search strategy is required in systematic reviews
to ensure the complete and transparent identification of relevant
evidence while reducing selection bias [16]. As illustrated in Table 2,
Keywords were extracted from the PICO framework and combined

Citation: Farida Salisu and Lawrence Bismarck Ndupu*. Effectiveness of Physical Activity Interventions in the Management of Hypertension
Among Adults in Europe: A Systematic Literature Review. Acad ] Health Sci & Res. 2(2): 2026. AJHSR.MS.ID.000532.

Page 2 of 11



Academic Journal of Health Sciences & Research

Volume 2-Issue 2

with synonyms using Boolean Operators (AND, OR) to improve
search sensitivity [17]. Wherever possible, controlled vocabulary,
such as Medical Subject Headings (MeSH), was used to improve
search precision [18]. Searches were restricted to English-language
studies published within the last ten years to ensure relevance to

Table 2: Keywords and Synonyms Used.

current clinical practice. The following is an example of a search
string that was used: (hypertension or “high blood pressure”) AND
(“physical activity” or exercise or “aerobic exercise” or “resistance
training”) AND (“adult” or “men” or “women”) AND (“blood
pressure” or “systolic blood pressure” or “diastolic blood pressure”.

Hypertension “High blood pressure” OR “HBP”
Physical activity “Exercise” OR “aerobic exercise” OR “resistance training”
Adults “Men” OR “Women”

Blood pressure

“Systolic blood pressure” OR “diastolic blood pressure” OR “BP”

Eligibility criteria

Systematic reviews require clearly defined inclusion and
exclusion criteria to ensure transparency, consistency, and
methodological rigour in study selection [19]. Using explicit
eligibility criteria reduces selection bias and ensures that only
studies relevant to the research question are included [20,21].
In this review, eligibility criteria were developed using the PICO

Table 3: Inclusion and exclusion Criteria.

framework, with a focus on the study population, intervention
type, outcomes, study design, publication characteristics,
and geographical relevance. As shown in Table 3, the review
included English language peer-reviewed studies on adults with
hypertension in Europe that evaluated PA interventions and
reported quantitative BP results within last 12 years. Studies that
did not meet these criteria were excluded.

Adults diagnosed with hypertension

Children or Adolescents

Studies conducted in Europe

Studies conducted outside Europe

Physical activities or exercise-based interventions

Pharmacological-only or dietary-only interventions

Usual care, no interventions or non-physical activity interventions

Studies without a comparator

Quantitative blood pressure outcomes

Studies not reporting blood pressure outcomes

Quantitative methods studies

Qualitative methods studies

Peer-reviewed English language journals

Non-peer-reviewed and non-English articles

Studies published from 2012-2025

Studies published before 2012

Full-text available

Inaccessible full texts

Data Extraction

Data extraction is an important step in systematic reviews
because it ensures that relevant information from included studies
is collected consistently for accurate synthesis and interpretation
[22]. A structured extraction approach improves transparency
while decreasing the likelihood of reporting errors [23]. The two
authors (LBN and FS) independently extracted relevant data

from the 12 studies included utilising a data extraction form.
Data collected included author and year, study design, sample
size and gender distribution, participant age, country and setting,
intervention duration, outcome measures, and key blood pressure
findings (Table 4). This structured process allowed for consistent
comparison and synthesis of findings across the included studies
[24].
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Table 4: Data extraction table showing the characteristics of the included studies.

High intensity isometric interval training can
Herrod. et al n=41 Mean= 71 result in statistically and clinically decrease in
(202'0) ’ RCT ears UK/ (N/A) 6 weeks PA SBP in older adults by an average of 9mmHg 6
All men y weeks. Reduction in SBP achieved by HIIT and
IHG reduce the risk of stroke by 41%.
12203 A 16-week aerobic exercise program did not
Williamson, RCT Mean= 27 UK/Hospital 16 weeks BP mgmflcantly reduce_BP_m_young adults _w1th
etal. (2022) All men years hypertension, but it did improve physical
fitness.
n=41 BP Isometric exercise was feasible to deliver with-
Wiles, et al. UK/Clinics & GP in the NHS and was associated with significant
2 _ oo
(2025) RCT Women=59% 57 years surgeries 26 weeks SBP reduction of -12.9 mm Hg for wall squat,
Men=41% supporting progression to a fully powered RCT
n=53
Lopes, et al. _4ro Portugal /prima- 24-hr ambulatory | Aerobic exercise significantly reduced ambula-
(2021) RCT women=45% 54 years ry health care 12 weeks SBP & office BP tory and office SBP compared with usual care.
men= 55%
Danielsen, et _ Denmark/ com- Clinic BP/ Home Isometric handgrip training did not produce
al. (2023) RCT n=48 64 years munity based 20 weeks BP monitoring greater BP reductions than usual care.
Di Cango, et Long-term supervised PA significantly reduced
al. (2 6(;2'3) RCT n=130 66 years Italy 104 weeks BP antihypertensive drug load compared with
’ control at 18 and 24 months
Guimaraes, et Italy/ Universit 24-hr ambulatory Heated water-based exercise significantly
. RCT 32 55 years v . y 12 weeks systolic blood reduced ambulatory SBP and DBP compared
al. (2014) hospital .
pressure with control after 12 weeks.
Structured physical activity increased activity
Kruk & No- ) ) Poland/ Primary BP/ PA levels levels and transiently reduced office BP, but
wicki (2018) Non-RCT 53 18-70 years health care 26 weeks (Accelerometer) changes in 24-h ambulatory BP were not sus-
tained at 6 months.
n=88 - - .
Molmen.Han- 527278 2 Ambulatory | ory sysolic and dfastolc
sen, et al. RCT Women= 44.3 % - Norway/ Clinics 12 weeks SBP & DBP/ echo- y sy . :
(2012) years cardiosraph blood pressure more than moderate intensity
Men= 55. 7% grapy training
n=2157 Multiple coun- Treatment with vitamin D3, omega-3 fatty
Bischoff-Fer- tries (France Clinical SBP & acids, or strength training exercise program
rari, et al. RCT women= 61.7% 70 years ! 156 weeks DBP/ sphygmo- T 8t . & -Ise prog
(2020) Germany, Por- manometer had no significant impact in the improvement
men= 38.3% tugal) of SBP or DBP.
" . . 39 weeks
Arija, et al. _ Spain/Primary
(2018) RCT n=207 68.2 years care centers BP A 9-month supervised walking program effec-
women= 76.8% tively decreased systolic blood pressure (-8.68
- Do mmHg) and improved hypertensive partici-
men= 23.2% pants’ BP management.
Aerobic exercise improved cardiovascular
24-hr awake fitness and vascular structure in preterm-born
Burchert, et RCT n=203 30 years UK/ Research 16 weeks Ambulatory BP young adults w1t.h high b}ood pressure z.md
al. (2023) centres change stage 1 hypertension, but it had no significant
& effect on ambulatory systolic or diastolic blood
pressure when compared to control

pressure; UK: United Kingdom

Abbreviations: BP: Blood pressure; DBP: Diastolic blood pressure; N/A: Not available; PA: Physical activity; RCT: Randomised controlled trial; SBP: Systolic blood

Methodological Quality Assessment

Assessing the methodological quality of included studies is
an important component of systematic reviews as it allows the

evaluation of the evidence base’s reliability, validity, and potential
for bias [25]. For quantitative research, several appraisal tools

are available, such as the Cochrane Risk of Bias tool, the Critical
Appraisal Skills Programme (CASP), and the Joanna Briggs
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Institute (JBI) tools [26,27]. However, the CASP checklist was
selected for this review because it is frequently used to assess
methodological rigour and validity in health research [28]. The tool
evaluates key aspects such as study design, recruitment strategy,
outcome measurement, confounding factor consideration, and
statistical analysis appropriateness. The two authors (LBN and FS)

Table 5: Methodological quality assessment using the CASP checklist.

independently assessed the quality of the included studies utilising
the JBI checklist. Each criterion was assessed systematically using
(yes, no, unclear, not applicable) to determine the overall quality
and potential bias of the included studies [29]. Table 5 presents the
summary of the quality appraisal results.

Arija et al High
(2] 018) ’ No Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes qual-
ity
chofzfl:"er— High
rari et al Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No qual-
(2020) 1ty
Burchert High
etal. Yes Yes Yes Yes No No Yes Yes Yes Yes Yes Yes qual-
(2023) ity
Daniel- High
sen et al. Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes qual-
(2023) ity
Di Cango High
etal. Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes qual-
(2023) ity
Guimar- High
aes etal. No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes qual-
(2014) ity
High
Herrod et No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes qual-
al. (2020) .
ity
Kruk & gi‘zgt;
Nowicki No Yes Yes No No No Yes Yes Yes Yes Yes Yes
(2018) qual-
ity
Lopes et High
p Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes qual-
al. (2021) .
ity
mel\rlll-ol-ll-an- High
sen etal Yes Yes Yes Yes Yes No No Yes Yes Yes Yes Yes qual-
(2012) ity
. High
Wiles et al. Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes qual-
(2025) .
ity
William- g;(tje-
son et al. No Yes Yes No No No Yes Yes Yes Yes Yes Yes
qual-
(2022) ity
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Data Analysis

Data analysis is a crucial process in systematic reviews as it
allows findings from included studies to be organised, compared,
and interpreted systematically [30]. Although meta-analysis is a
typical approach for synthesising quantitative evidence, it was not
appropriate for this review due to significant heterogeneity among
the included studies. Variations in study design, intervention types,
duration, and outcome measures made it difficult to statistically
pool results. As a result, findings were synthesized using a narrative
synthesis approach, which enables structured comparison and
interpretation of evidence when methodological or clinical
diversity exists [23].

Results
Characteristics of the Included Studies

The characteristics of the included studies are illustrated in
Table 4. Most studies were carried out in community and healthcare
settings in Europe, with four studies conducted in the UK [31-34],
two in Italy [35,36], and one each in Spain [37], Portugal [38],
Denmark [39] (Danielsen et al.,, 2023), [40] Norway, and Poland
[41]. These studies were conducted in a variety of real-world
settings, including primary care, hospitals, community program,
and research centers. Out of the 12 studies included in this review,
11 used randomised controlled trials, while one did not [41]. The
sample sizes varied greatly, ranging from 32 [36] to 2,157 [42].

Most studies included male and female participants and focused
on middle-aged and older adults, apart from two studies that
included only male participants [32,34]. Aerobic exercise, aerobic
interval training, isometric exercise, water-based exercise, and
supervised walking programmes were all evaluated for durations
ranging from six weeks to three years. BP outcomes were primarily
assessed through clinic measurements and, in some cases, 24-
hour ambulatory monitoring. While some studies found clinically
significant reductions in SBP after PA interventions [33,37], others
found improvements in cardiovascular fitness or medication use
without significant changes in BP [31,34,39].

Study selection process

Figure 1 provides a PRISMA flow diagram showing an overview
of the study selection process. The study selection followed
systematic review processes in accordance with PRISMA guidelines.
An initial search of PubMed, CINAHL, and Scopus identified 2175
peer-reviewed articles. After removing duplicates (1217 articles),
958 titles and abstracts were assessed using the inclusion and
exclusion criteria. At this point, 893 articles were removed because
they were irrelevant to the review objectives. Furthermore, 65 full-
text articles were then evaluated for eligibility, with 57 articles
being excluded due to factors such as improper study design (17
studies), lack of relevant blood pressure outcomes (28 studies), and
failure to meet population or intervention criteria (12 studies). The
remaining 12 studies were included in the final synthesis.

. P
Records identified through database Additional recards identified through
a searching other sources
=] PubMed (= 105 n=3)
o] ubied (n= 1050)
1]
l:'-’ Scopus (n=8B63]
| CIMAHL [n=242]
=]
L]
=
(. "y
™,
¥ L
Records after duplicates remaoved
EU (n=1217)
-]
]
:
]
— |
Records screened Records exchuded, not
(n=958) relevant to review
objectives
7 (m=893)
E l |
= T
TE’ Full-text articles sisessed far
= N
W S Full-text articles excluded
[n =65} #| (=57), due improper study
design (n=17], blaod
pressure gutcomes not
measured [(n=28), and not
+ relevant to intervention
(n=12)
Srudies included in narrative
'E, literature review
E [n=12)
B
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Methodological quality assessment results

The results of the methodological quality assessment are
summarised in Table 5 for the 12 studies included in this review.
Overall, the appraisal showed a strong evidence base. Nine studies
were rated as high quality, indicating a low risk of bias and strong
research design, outcome assessment, and statistical analyses.
Three studies were rated as moderate quality due to limitations
such as incomplete reporting of allocation procedures or potential
confounding [34,41]. However, no studies were rated as low quality.
Overall, the findings indicate that the included studies have strong
methodological rigor, which supports the reliability of evidence on
PA interventions for hypertension management.

Summary of key findings

The following three key findings were identified from this
systematic review examining effectiveness of PA interventions in
the management of hypertension:

Aerobic and Combined Exercise and Systolic Blood
Pressure Reduction

One of the key findings from this review suggested that aerobic
exercise or combination aerobic-resistance therapies reduced SBP,
particularly in 12-week or longer programmes. These interventions
were linked to consistent decreases in systolic blood pressure,
implying that regular aerobic-based physical exercise may be
effective in managing BP in persons with hypertension.

Influence of Exercise Modality and Intensity on Blood
pressure Outcomes

Another key finding of this review indicated that BP responses
varied with the type and intensity of the PA intervention. Higher-
intensity aerobic exercise or interval training was found to be more
effective in lowering SBP than lower-intensity or resistance-only
exercises. This research emphasizes the importance of exercise
prescription variables in influencing BP outcomes.

Variable Blood Pressure Effects in Younger adults and
shorter intervention

Finally, another key finding on this review, as reported by some
studies, was that there were no statistically significant changes
in BP, especially among younger individuals or interventions of
short duration. These findings show variation in intervention
effectiveness and imply that population variables and program
duration may influence observed BP outcomes.

Discussion

Aerobic and Combined Exercise and Systolic Blood
Pressure Reduction

One of the key findings of this review suggested that several
PA interventions resulted in significant reductions in SBP among
adults with hypertension. This is consistent with extensive
evidence that exercise is an important non-pharmacological
intervention for lowering BP [43,44]. For example, recent meta-
analyses indicated that aerobic exercise could reduce SBP by
about 5-7 mmHg on average, with larger reductions observed
when exercise is performed on a regular basis at recommended
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weekly levels [45,46]. Dose-response analyses revealed that
approximately 150 minutes of moderate-intensity aerobic exercise
per week resulted in particularly significant BP reductions [47].
According to clinical evidence, even minor reductions in SBP are
associated with significant reductions in hypertension risk [48],
with epidemiological studies indicating that a 10 mmHg decrease
in SBP can reduce the risk of major cardiovascular events by
approximately 20% [49]. However, the current review found
that the magnitude of BP reductions varied across studies. While
some interventions resulted in significant improvements, others
showed limited or non-significant changes in BP despite increased
physical fitness [44]. This inconsistency reflects a common
pattern in exercise-hypertension research, where intervention
effectiveness is frequently determined by factors such as baseline
BP levels, exercise program adherence, and individual physiological
responses [50]. Individuals with higher baseline BP tend to see
greater reductions from lifestyle interventions, whereas younger
adults or those with borderline hypertension may demonstrate
smaller physiological changes due to lower baseline cardiovascular
risk and more stable vascular regulation [51]. These variations
emphasize the importance of taking individual characteristics and
intervention context into account when assessing the effectiveness
of PA interventions for hypertension management [52].

Influence of Exercise Modality and Intensity on Blood
pressure Outcomes

Another important finding from this review is the effect of
exercise modality and intensity on BP outcomes. Aerobic exercise
interventions, such as continuous aerobic training and interval-
based programmes, were more frequently linked to lower SBP
than lower-intensity or shorter-duration interventions [53].
This finding is consistent with previous research showing that
aerobic exercise improves endothelial function, decreases arterial
stiffness, and improves autonomic BP regulation [54]. These
physiological adaptations help to improve vascular function
and are regarded as key mechanisms by which exercise reduces
cardiovascular risk [55]. In addition to aerobic exercise, this review
included studies that looked at the effects of isometric exercise
interventions across some European countries, such as handgrip
training and wall squat protocols. Isometric exercise seems to
be a time-efficient and accessible strategy for lowering BP [56],
with some systematic reviews reporting significant reductions in
both systolic and diastolic BP following short-duration isometric
training programmes [57,58]. However, the findings across studies
are inconsistent, and some interventions were not successful in
surpassing standard care. This inconsistency suggests that the
optimal intensity, frequency, and duration of isometric exercise
interventions are unclear, emphasizing the need for additional
research [59,60]. Furthermore, considering isometric training
is relatively new in hypertension management, its long-term
effectiveness and feasibility in real-world healthcare settings have
not been thoroughly studied [61].

Variable Blood Pressure Effects in Younger adults and
shorter intervention

Another key finding from this review was the variation in
intervention outcomes across different participant groups and
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study settings. While some studies found significant reductions
in BP, others showed improvements in physical fitness or
cardiovascular markers but no significant changes in BP levels
[62]. These variations could be attributed to differences in
participant characteristics such as age, baseline BP, comorbidities,
and lifestyle habits [63, 64]. This is aligned to previous research,
suggesting that older adults with more severe hypertension or
higher cardiovascular risk may respond more strongly to lifestyle
interventions than those with lower baseline risk [65], whereas
younger populations might experience smaller BP reductions
despite improved overall cardiovascular fitness [5]. Furthermore,
differences in study duration and intervention intensity could have
influenced the observed results [66]. This is probably because short-
term interventions may not allow enough time for the physiological
adaptations required to produce measurable blood pressure
changes [67,68]. Therefore, the variability observed across studies
emphasizes the importance of considering intervention design and
participant characteristics when interpreting the effectiveness of
PA interventions across European countries [69]. These findings
support existing public health recommendations, such as the
UK Chief Medical Officers’ Physical Activity Guidelines, which
recommend 150 minutes of moderate-intensity PA per week [70],
and the National Institute for Health and Care Excellence (NICE)
hypertension guideline, which emphasizes PA as an important
lifestyle strategy for hypertension management [71].

Implications

This findings of this review have several implications for public
health practice and policy, particularly in terms of hypertension
prevention and management. First, consistent evidence that aerobic
and combined exercise interventions can lower SBP emphasizes
the significance of integrating structured PA promotion into routine
healthcare practice. As part of hypertension management, primary
care practitioners and community health workers should prioritize
lifestyle counselling and referrals to exercise-based interventions.
These findings support the NICE hypertension guideline (NG136),
which accentuates PA as an important non-pharmacological
strategy in addition to pharmacological treatment [71]. Second, the
variability in outcomes across exercise modalities and intensities
suggests that public health interventions should provide more
specific guidance on appropriate exercise prescriptions for people
with hypertension. National policy frameworks, such as the UK
Chief Medical Officers’ Physical Activity Guidelines, recommend
that adults engage in at least 150 minutes of moderate-intensity
PA per week to reduce their cardiovascular risk [70]. Strengthening
the implementation of these guidelines through community-
based exercise programs, primary care interventions, and social
prescribing initiatives may improve adherence to physical activity
recommendations [72]. Third, the finding that BP reductions were
less consistent among younger adults and shorter PA intervention
programs less effective at reducing BP highlights the importance
of encouraging sustained PA throughout the life course. As a
result, public health strategies across the European countries
should prioritize long-term behavioural change over short-term
interventions. Policies aligned with national prevention strategies,
such as those outlined by the Office for Health Improvement and
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Disparities (OHID) and the NHS Long Term Plan [73], have the
potential to strengthen population-level initiatives that promote
regular PA and reduce the long-term burden of hypertension and
cardiovascular disease in Europe [7].

Strengths and Limitations

This systematic review has several strengths. First, the review
used a structured and transparent methodology which will improve
its replicability. This ensured the inclusion of high-quality studies on
the effectiveness of PA interventions in hypertension management.
The use of a structured search strategy across multiple databases,
as well as the CASP appraisal tool, improved the reliability of
the evidence synthesis [74]. Furthermore, the review focused
on recent peer-reviewed research to ensure that the findings
reflected current approaches to PA promotion and hypertension
management. The review provides a comprehensive overview of
how different exercise strategies can contribute to BP control by
synthesizing evidence from various intervention types. However,
several limitations should be acknowledged. The review included
only a small number of studies, which may limit the generalizability
of the findings. Furthermore, the included studies showed
significant heterogeneity in terms of intervention type, duration,
participant characteristics, and outcome measurement methods,
which prevented the use of a of meta-analysis, necessitating a
narrative synthesis of the findings [75]. Including only studies
published in English language may exclude some other important
studies published in other languages.

Future research

Based on the findings of this review, future research should
focus on larger randomised controlled trials with longer follow-
up periods to better understand the long-term effectiveness of
physical activity interventions for hypertension management in
Europe. Multicomponent lifestyle interventions that combine
physical activity with strategies such as dietary modification and
weight management should also be studied in European countries,
as these approaches may result in greater blood pressure control
benefits [76]. In addition, more research is needed to examine
the effectiveness of physical activity interventions across diverse
population groups, including younger adults and socioeconomically
disadvantaged communities in Europe, to better address health
disparities in hypertension outcomes. Future research should
also investigate how digital health technologies, such as wearable
devices and mobile health applications, can help people in Europe
engage in physical activity for longer periods of time and adhere to
lifestyle interventions better [77].

Conclusion

This review indicated that PA interventions can lead to
significant reductions in BP, particularly SBP, emphasizing the
importance of lifestyle-based cardiovascular disease prevention.
The review identified several key findings. First, aerobic, and
combined exercise interventions were consistently linked to
lower SBP, providing relevance to previous research that regular
PA is an effective non-pharmacological strategy for hypertension
management. Second, the success rate of interventions varied

Page 8 of 11



Academic Journal of Health Sciences & Research Volume 2-Issue 2

according to exercise modality and intensity, implying that
different types of PA may influence BP outcomes differently. Third,
differences in intervention duration and participant characteristics,
particularly among younger adults or in short-term programs,
appeared to influence the magnitude of BP changes. These findings
collectively indicate that consistent participation in appropriately
designed PA programs is critical
cardiovascular health benefits. This review also demonstrated
that PA interventions can help manage hypertension and reduce

for achieving maximum

cardiovascular risk. The evidence presented emphasizes the
potential of exercise-based interventions as accessible and cost-
effective approaches to complement pharmacological treatment
strategies. However, the effectiveness of such interventions varies
by population and program design, underlining the importance of
targeted and sustained PA promotion. This review improves the
understanding of how PA interventions can help with hypertension
management by synthesizing current evidence and accentuates the
importance of incorporating lifestyle-based approaches into public
health and clinical practice.

Acknowledgement

The authors thank all the staff of Coventry University who
provided an excellent academic environment and access to a wide
range of learning resources that supported this study, especially the
subject librarian for the Public Health department.

Conflict of interest

The authors declare that there are no conflicts of interest
regarding the publication of this manuscript. All authors have
approved the final version of the manuscript and agree with its
submission. The research was conducted independently, and no
external funding or influence affected the study’s design, data
collection, analysis, or interpretation.

References

1. World Health Organization (2023a) First WHO report details devastating
impact of hypertension and ways to stop it. WHO

2. World Health Organization (2023b) Physical activity in the EU: policies
that make people happier. WHO.

3. Cherahgi Z, Azmi-Naei B, Cheraghi P, Doosti-Irani A (2025) The global
prevalence of uncontrolled hypertension: a systematic review and meta-
analysis. 25: 4259.

4. Cornelissen VA, Smart NA (2013) Exercise training for blood pressure:
A systematic review and meta-analysis. Journal of the American Heart
Association 2(1): e004473.

5. Pescatello L S, MacDonald HV. Lamberti L, Johnson BT (2015)
Exercise for Hypertension: A Prescription Update Integrating Existing
Recommendations with Emerging Research. Current hypertension
reports 17(11): 87.

6. Hayes P, Ferrara A, Keating A, McKnight K, O’'Regan A (2022) Physical
Activity and Hypertension. Reviews in Cardiovascular Medicine 23(9):
302.

7. Office for Health Improvement and Disparities (2022) Hypertension
prevalence estimates for England. OHID.

8. Higgins JPT, Thomas ], Chandler ], Cumpston M, Li T, et al. (2023)
Cochrane handbook for systematic reviews of interventions (2nd ed.).
Wiley.

Citation: Farida Salisu and Lawrence Bismarck Ndupu*. Effectiveness of Physical Activity Interventions in the Management of Hypertension
Among Adults in Europe: A Systematic Literature Review. Acad ] Health Sci & Res. 2(2): 2026. AJHSR.MS.ID.000532.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Hosseini MS, Jahanshahlou F, Akbarzadeh MA, Zarei M, Vaez-Gharamaleki
Y (2024) Formulating research questions for evidence-based studies.
Journal of Medicine, Surgery, and Public Health 2: 100046.

Parathasarathy S, Samantaray A, Jain D (2023) A well-formulated
research question: The foundation stone of good research. Indian
journal of anaesthesia 67(4): 326-327.

Eldawlatly A, Alshehri H, Algahtani A, Ahmad A, Al-Dammas F et al.
(2018) Appearance of Population, Intervention, Comparison, and
Outcome as research question in the title of articles of three different
anesthesia journals: A pilot study. Saudi journal of anaesthesia 12(2):
283-286.

Gusenbauer M, Haddaway NR (2020) Which academic search systems
are suitable for systematic reviews or meta-analyses? Evaluating
retrieval qualities of Google Scholar, PubMed, and 26 other resources.
Research synthesis methods 11(2): 181-217.

Ossom WP, Minter CIJ (2019) Exploring PubMed as a reliable resource
for scholarly communications services. Journal of the Medical Library
Association 107(1): 16-29.

Wright K, Golder S, Lewis-Light K (2015) What value is the CINAHL
database when searching for systematic reviews of qualitative studies?.
Systematic Reviews 4:104.

EBSCO (2026) EBSCOhost Research Platform. Why EBSCOhost for
research? EBSCO.

Bramer WM, de Jonge GB, Rethlefsen ML, Mast F, Kleijnen ] (2018) A
systematic approach to searching: an efficient and complete method to
develop literature searches. Journal of the Medical Library Association
106(4): 531-541.

Salvador-Olivan JA, Marco-Cuenca G, Arquero-Avilés R (2019) Errors
in search strategies used in systematic reviews and their effects on
information retrieval. Journal of the Medical Library Association 107(2):
210-221.

DeMars MM, Perruso C (2022) MeSH and text-word search strategies:
precision, recall, and their implications for library instruction. Journal
of the Medical Library Association 110(1): 23-33.

Patino CM, Ferreira JC (2018) Inclusion and exclusion criteria in
research studies: definitions and why they matter. Jornal brasileiro de
pneumologia 44(2): 84.

Garg R (2016) Methodology for research 1. Indian journal of anaesthesia
60(9): 640-645.

Meline T (2006) Selecting studies for systemic review: Inclusion and
exclusion criteria. Contemporary issues in communication science and
disorders. 33(Spring): 21-27.

Schmidt L, Finnerty Mutlu AN, Elmore R, Olorisade BK, Thomas ],
et al. (2021) Data extraction methods for systematic review (semi)
automation: Update of a living systematic review. F1000Research 10:
401.

Higgins JPT, Thomas ], Chandler J, Cumpston M, Li T, et al. (2023)
Cochrane handbook for systematic reviews of interventions (2nd ed.).
Wiley.

Afifi M, Stryhn H, Sanchez ] (2023) Data extraction and comparison
for complex systematic reviews: a step-by-step guideline and an
implementation example using open-source software. Systematic
reviews 12(1): 226.

Moyer A, Finney JW (2005) Rating Methodological Quality: Toward
Improved Assessment and Investigation. Accountability in Research
12(4): 299-313.

Jiu L, Hartog M, Wang ], Vreman RA, Klungel OH, et al. (2024) Tools for
assessing quality of studies investigating health interventions using
real-world data: a literature review and content analysis. BM] open
14(2): e075173.

Page 9 of 11


https://pmc.ncbi.nlm.nih.gov/articles/PMC12709828/
https://pmc.ncbi.nlm.nih.gov/articles/PMC12709828/
https://pmc.ncbi.nlm.nih.gov/articles/PMC12709828/
https://pubmed.ncbi.nlm.nih.gov/23525435/
https://pubmed.ncbi.nlm.nih.gov/23525435/
https://pubmed.ncbi.nlm.nih.gov/23525435/
https://pubmed.ncbi.nlm.nih.gov/26423529/
https://pubmed.ncbi.nlm.nih.gov/26423529/
https://pubmed.ncbi.nlm.nih.gov/26423529/
https://pubmed.ncbi.nlm.nih.gov/26423529/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11262345/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11262345/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11262345/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10248897/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10248897/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10248897/
https://pubmed.ncbi.nlm.nih.gov/29628841/
https://pubmed.ncbi.nlm.nih.gov/29628841/
https://pubmed.ncbi.nlm.nih.gov/29628841/
https://pubmed.ncbi.nlm.nih.gov/29628841/
https://pubmed.ncbi.nlm.nih.gov/29628841/
https://pubmed.ncbi.nlm.nih.gov/31614060/
https://pubmed.ncbi.nlm.nih.gov/31614060/
https://pubmed.ncbi.nlm.nih.gov/31614060/
https://pubmed.ncbi.nlm.nih.gov/31614060/
https://pubmed.ncbi.nlm.nih.gov/30598645/
https://pubmed.ncbi.nlm.nih.gov/30598645/
https://pubmed.ncbi.nlm.nih.gov/30598645/
https://pubmed.ncbi.nlm.nih.gov/26227391/
https://pubmed.ncbi.nlm.nih.gov/26227391/
https://pubmed.ncbi.nlm.nih.gov/26227391/
https://pubmed.ncbi.nlm.nih.gov/30271302/
https://pubmed.ncbi.nlm.nih.gov/30271302/
https://pubmed.ncbi.nlm.nih.gov/30271302/
https://pubmed.ncbi.nlm.nih.gov/30271302/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6466507/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6466507/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6466507/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6466507/
https://pubmed.ncbi.nlm.nih.gov/35210959/
https://pubmed.ncbi.nlm.nih.gov/35210959/
https://pubmed.ncbi.nlm.nih.gov/35210959/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6044655/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6044655/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6044655/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5037944/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5037944/
https://pubs.asha.org/doi/10.1044/cicsd_33_S_21
https://pubs.asha.org/doi/10.1044/cicsd_33_S_21
https://pubs.asha.org/doi/10.1044/cicsd_33_S_21
https://pubmed.ncbi.nlm.nih.gov/34408850/
https://pubmed.ncbi.nlm.nih.gov/34408850/
https://pubmed.ncbi.nlm.nih.gov/34408850/
https://pubmed.ncbi.nlm.nih.gov/34408850/
https://pubmed.ncbi.nlm.nih.gov/38041161/
https://pubmed.ncbi.nlm.nih.gov/38041161/
https://pubmed.ncbi.nlm.nih.gov/38041161/
https://pubmed.ncbi.nlm.nih.gov/38041161/
https://pubmed.ncbi.nlm.nih.gov/16578923/
https://pubmed.ncbi.nlm.nih.gov/16578923/
https://pubmed.ncbi.nlm.nih.gov/16578923/
https://pubmed.ncbi.nlm.nih.gov/38355183/
https://pubmed.ncbi.nlm.nih.gov/38355183/
https://pubmed.ncbi.nlm.nih.gov/38355183/
https://pubmed.ncbi.nlm.nih.gov/38355183/

Academic Journal of Health Sciences & Research Volume 2-Issue 2

27.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Citation: Farida Salisu and Lawrence Bismarck Ndupu*. Effectiveness of Physical Activity Interventions in the Management of Hypertension
Among Adults in Europe: A Systematic Literature Review. Acad ] Health Sci & Res. 2(2): 2026. AJHSR.MS.ID.000532.

Lindsay C, Blancquaert I, Rousseau F (2025) Tools used to appraise the
quality of studies included in systematic reviews and meta-analyses
in human genetics: a systematic review. European Journal of Human
Genetics 1-10.

Critical Appraisal Skills Programme (2026) CASP Checklist. CASP.

Munn Z, Barker TH, Moola S, Tufanaru C, Stern C, et al. (2020)
Methodological quality of case series studies: an introduction to the JBI
critical appraisal tool. JBI evidence synthesis 18(10): 2127-2133.

Pope C, Mays N, Popay ] (2006) How can we synthesize qualitative
and quantitative evidence for healthcare policymakers and managers?
Healthcare management forum 19(1): 27-31.

BurchertH, Doherty A, Newton J, Hanssen H, Cruickshank JK, etal. (2022)
Effect of moderate to high intensity aerobic exercise on blood pressure
in young adults: The TEPHRA open, two-arm, parallel superiority
randomized clinical trial. EClinicalMedicine 48: 101445.

Herrod PJJ, Lund N, Phillips BE (2021) Time-efficient physical activity
interventions to reduce blood pressure in older adults: a randomised
controlled trial. Age and ageing 50(3): 980-984.

Wiles D, Santer E, Rees-Roberts M, Borthwick R, Doulton T, et al.
(2025) Feasibility randomised controlled trial to assess the delivery
of a novel isometric exercise intervention for people diagnosed with
uncomplicated stage 1 hypertension in the National Health Service: key
quantitative findings. BM] open 15(6): €091219.

Williamson W, Lewandowski AJ], Huckstep O], Lapidaire W, Ooms A,
et al. (2022) Effect of moderate to high intensity aerobic exercise on
blood pressure in young adults: The TEPHRA open, two-arm, parallel
superiority randomized clinical trial. eClinicalMedicine 48: 101445.

di Cagno A, Fiorilli G, Buonsenso A, Di Martino G, Centorbi M, etal. (2023)
Long-Term Physical Activity Effectively Reduces the Consumption of
Antihypertensive Drugs: A Randomized Controlled Trial. Journal of
cardiovascular development and disease 10(7): 285.

Guimaraes GV, de Barros Cruz LG, Fernandes-Silva MM, Dorea EL, Bocchi
EA (2014) Heated water-based exercise training reduces 24-hour
ambulatory blood pressure levels in resistant hypertensive patients:
a randomized controlled trial (HEx trial). International journal of
cardiology 172(2): 434-441.

Arija V, Villalobos F, Pedret R, Vinuesa A, Jovani D, et al. (2018) Physical
activity, cardiovascular health, quality of life and blood pressure control
in hypertensive subjects: randomized clinical trial. Health and quality of
life outcomes 16(1): 184.

Lopes S, Mesquita-Bastos ], Garcia C, Bertoquini S, Ribau V, et al. (2021)
Effect of Exercise Training on Ambulatory Blood Pressure Among
Patients with Resistant Hypertension: A Randomized Clinical Trial.
JAMA cardiology 6(11): 1317-1323.

Danielsen MB, Andersen S, Ryg J, Bruun NH, Madeleine P, et al. (2023)
Effect of a home-based isometric handgrip training programme on
systolic blood pressure in adults: A randomised assessor-blinded trial.
Journal of sports sciences 41(20): 1815-1823.

Molmen-Hansen HE, Stolen T, Tjonna AE, Aamot IL, Ekeberg IS, et al.
(2012) Aerobic interval training reduces blood pressure and improves
myocardial function in hypertensive patients. European journal of
preventive cardiology 19(2): 151-160.

Kruk PJ, Nowicki M (2018) Effect of the physical activity program on
the treatment of resistant hypertension in primary care. Primary Health
Care Research & Development 19(6): 575-583.

Bischoff-Ferrari HA, Vellas B, Rizzoli R, Kressig RW, da Silva JAP
(2020) Effect of Vitamin D Supplementation, Omega-3 Fatty Acid
Supplementation, or a Strength-Training Exercise Program on Clinical
Outcomes in Older Adults: The DO-HEALTH Randomized Clinical Trial.
JAMA 324(18): 1855-1868.

Fu J, Liu Y, Zhang L, Zhou L, Li D, et al. (2020) Nonpharmacologic
Interventions for Reducing Blood Pressure in Adults with

44.

45.

46.

47.

48.

49.

50.

51.

53.

54.

55.

56.

57.

58.

59.

60.

Prehypertension to Established Hypertension. Journal of the American
Heart Association 9(19): e016804.

Wen H, Wang L (2017) Reducing effect of aerobic exercise on blood
pressure of essential hypertensive patients: A meta-analysis. Medicine
96(11): e6150.

Hegde SM, Solomon SD (2015) Influence of Physical Activity on
Hypertension and Cardiac Structure and Function. Current hypertension
reports 17(10): 77.

Zhang B, Hu H, Mi Z, Liu H (2025) The Impact of Aerobic Exercise on
Health Management in Older Patients with Hypertension: A Systematic
Review of Randomized Controlled Trials from the Past Decade.
International journal of general medicine 18: 2823-2838.

Wasfy MM, Baggish AL (2016) Exercise Dose in Clinical Practice.
Circulation 133(23): 2297-2313.

Carpio-Rivera E, Moncada-Jiménez ], Salazar-Rojas W, Solera-Herrera
A (2016) Acute Effects of Exercise on Blood Pressure: A Meta-Analytic
Investigation. Arquivos brasileiros de cardiologia 106(5): 422-433.

Borjesson M, Onerup A, Lundqvist S, Dahl6f B (2016) Physical activity
and exercise lower blood pressure in individuals with hypertension:
narrative review of 27 RCTs. British journal of sports medicine 50(6):
356-361.

Diaz KM, Shimbo D (2013) Physical activity and the prevention of
hypertension. Current hypertension reports 15(6): 659-668.

Carey RM, Whelton PK, 2017 ACC/AHA Hypertension Guideline Writing
Committee (2018) Prevention, Detection, Evaluation, and Management
of High Blood Pressure in Adults: Synopsis of the 2017 American College
of Cardiology/American Heart Association Hypertension Guideline.
Annals of internal medicine 168(5): 351-358.

. Flack JM, Adekola B (2020) Blood pressure and the new ACC/AHA

hypertension guidelines. Trends in Cardiovascular Medicine 30(3):
160-164.

Still CH, Moore SM, Sattar A (2021) Effects of the Intensity of Lifestyle
Exercise on Changes in Blood Pressure. West ] Nurs Res 43(7): 613-621.

Ashor AW, Lara ], Siervo M, Celis-Morales C, Mathers JC (2014) Effects
of exercise modalities on arterial stiffness and wave reflection: a
systematic review and meta-analysis of randomized controlled trials.
PloS one 9(10): e110034.

Green DJ, Smith K] (2018) Effects of Exercise on Vascular Function,
Structure, and Health in Humans. Cold Spring Harbor perspectives in
medicine 8(4): a029819.

Barbosa RM, Dos Santos ACN, do Sacramento MS, Dos Santos CPC,
Souza PES, et al. (2025) Effect of isometric resistance exercise on blood
pressure in normotensive adults: a systematic review of randomized
clinical trials. Annals of translational medicine 13(2): 16.

Hejazi K, Iraj ZA, Saeidi A, Hackney AC Laziri F, et al. (2025) Differential
effects of exercise training protocols on blood pressures and lipid
profiles in older adult patients with hypertension: A systematic review
and meta-analysis. Arch Gerontol Geriatr 131: 105737.

Inder ]JD, Carlson DJ, Dieberg G, McFarlane JR, Hess CH, et al. (2016)
Isometric exercise training for blood pressure management: a systematic
review and meta-analysis to optimize benefit. Hypertension Research
39(2): 88-94.

Baffour-Awuah B, Pearson M], Dieberg G, Wiles JD, Smart NA (2023) An
evidence-based guide to the efficacy and safety of isometric resistance
training in hypertension and clinical implications. Clinical hypertension
29(1):9.

Rickson JJ, Maris SA, Headley SAE (2021) Isometric Exercise Training:
A Review of Hypothesized Mechanisms and Protocol Application in
Persons with Hypertension. International journal of exercise science
14(2): 1261-1276.

Page 10 of 11


https://pubmed.ncbi.nlm.nih.gov/40399561/
https://pubmed.ncbi.nlm.nih.gov/40399561/
https://pubmed.ncbi.nlm.nih.gov/40399561/
https://pubmed.ncbi.nlm.nih.gov/40399561/
https://journals.lww.com/jbisrir/fulltext/2020/10000/methodological_quality_of_case_series_studies__an.5.aspx
https://journals.lww.com/jbisrir/fulltext/2020/10000/methodological_quality_of_case_series_studies__an.5.aspx
https://journals.lww.com/jbisrir/fulltext/2020/10000/methodological_quality_of_case_series_studies__an.5.aspx
https://pubmed.ncbi.nlm.nih.gov/17330642/
https://pubmed.ncbi.nlm.nih.gov/17330642/
https://pubmed.ncbi.nlm.nih.gov/17330642/
https://pubmed.ncbi.nlm.nih.gov/35706495/
https://pubmed.ncbi.nlm.nih.gov/35706495/
https://pubmed.ncbi.nlm.nih.gov/35706495/
https://pubmed.ncbi.nlm.nih.gov/35706495/
https://pubmed.ncbi.nlm.nih.gov/33068100/
https://pubmed.ncbi.nlm.nih.gov/33068100/
https://pubmed.ncbi.nlm.nih.gov/33068100/
https://pubmed.ncbi.nlm.nih.gov/40467325/
https://pubmed.ncbi.nlm.nih.gov/40467325/
https://pubmed.ncbi.nlm.nih.gov/40467325/
https://pubmed.ncbi.nlm.nih.gov/40467325/
https://pubmed.ncbi.nlm.nih.gov/40467325/
https://pubmed.ncbi.nlm.nih.gov/35706495/
https://pubmed.ncbi.nlm.nih.gov/35706495/
https://pubmed.ncbi.nlm.nih.gov/35706495/
https://pubmed.ncbi.nlm.nih.gov/35706495/
https://pubmed.ncbi.nlm.nih.gov/37504541/
https://pubmed.ncbi.nlm.nih.gov/37504541/
https://pubmed.ncbi.nlm.nih.gov/37504541/
https://pubmed.ncbi.nlm.nih.gov/37504541/
https://pubmed.ncbi.nlm.nih.gov/24491874/
https://pubmed.ncbi.nlm.nih.gov/24491874/
https://pubmed.ncbi.nlm.nih.gov/24491874/
https://pubmed.ncbi.nlm.nih.gov/24491874/
https://pubmed.ncbi.nlm.nih.gov/24491874/
https://pubmed.ncbi.nlm.nih.gov/30217193/
https://pubmed.ncbi.nlm.nih.gov/30217193/
https://pubmed.ncbi.nlm.nih.gov/30217193/
https://pubmed.ncbi.nlm.nih.gov/30217193/
https://pubmed.ncbi.nlm.nih.gov/34347008/
https://pubmed.ncbi.nlm.nih.gov/34347008/
https://pubmed.ncbi.nlm.nih.gov/34347008/
https://pubmed.ncbi.nlm.nih.gov/34347008/
https://pubmed.ncbi.nlm.nih.gov/38166533/
https://pubmed.ncbi.nlm.nih.gov/38166533/
https://pubmed.ncbi.nlm.nih.gov/38166533/
https://pubmed.ncbi.nlm.nih.gov/38166533/
https://pubmed.ncbi.nlm.nih.gov/21450580/
https://pubmed.ncbi.nlm.nih.gov/21450580/
https://pubmed.ncbi.nlm.nih.gov/21450580/
https://pubmed.ncbi.nlm.nih.gov/21450580/
https://pubmed.ncbi.nlm.nih.gov/29564997/
https://pubmed.ncbi.nlm.nih.gov/29564997/
https://pubmed.ncbi.nlm.nih.gov/29564997/
https://pubmed.ncbi.nlm.nih.gov/33170239/
https://pubmed.ncbi.nlm.nih.gov/33170239/
https://pubmed.ncbi.nlm.nih.gov/33170239/
https://pubmed.ncbi.nlm.nih.gov/33170239/
https://pubmed.ncbi.nlm.nih.gov/33170239/
https://pubmed.ncbi.nlm.nih.gov/32975166/
https://pubmed.ncbi.nlm.nih.gov/32975166/
https://pubmed.ncbi.nlm.nih.gov/32975166/
https://pubmed.ncbi.nlm.nih.gov/32975166/
https://pubmed.ncbi.nlm.nih.gov/28296729/
https://pubmed.ncbi.nlm.nih.gov/28296729/
https://pubmed.ncbi.nlm.nih.gov/28296729/
https://pubmed.ncbi.nlm.nih.gov/26277725/
https://pubmed.ncbi.nlm.nih.gov/26277725/
https://pubmed.ncbi.nlm.nih.gov/26277725/
https://pmc.ncbi.nlm.nih.gov/articles/PMC12145098/
https://pmc.ncbi.nlm.nih.gov/articles/PMC12145098/
https://pmc.ncbi.nlm.nih.gov/articles/PMC12145098/
https://pmc.ncbi.nlm.nih.gov/articles/PMC12145098/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4902280/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4902280/
https://pubmed.ncbi.nlm.nih.gov/27168471/
https://pubmed.ncbi.nlm.nih.gov/27168471/
https://pubmed.ncbi.nlm.nih.gov/27168471/
https://pubmed.ncbi.nlm.nih.gov/26787705/
https://pubmed.ncbi.nlm.nih.gov/26787705/
https://pubmed.ncbi.nlm.nih.gov/26787705/
https://pubmed.ncbi.nlm.nih.gov/26787705/
https://pubmed.ncbi.nlm.nih.gov/24052212/
https://pubmed.ncbi.nlm.nih.gov/24052212/
https://pubmed.ncbi.nlm.nih.gov/31521481/
https://pubmed.ncbi.nlm.nih.gov/31521481/
https://pubmed.ncbi.nlm.nih.gov/31521481/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8071830/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8071830/
https://pubmed.ncbi.nlm.nih.gov/25333969/
https://pubmed.ncbi.nlm.nih.gov/25333969/
https://pubmed.ncbi.nlm.nih.gov/25333969/
https://pubmed.ncbi.nlm.nih.gov/25333969/
https://pubmed.ncbi.nlm.nih.gov/28432115/
https://pubmed.ncbi.nlm.nih.gov/28432115/
https://pubmed.ncbi.nlm.nih.gov/28432115/
https://pubmed.ncbi.nlm.nih.gov/40438518/
https://pubmed.ncbi.nlm.nih.gov/40438518/
https://pubmed.ncbi.nlm.nih.gov/40438518/
https://pubmed.ncbi.nlm.nih.gov/40438518/
https://pubmed.ncbi.nlm.nih.gov/39798217/
https://pubmed.ncbi.nlm.nih.gov/39798217/
https://pubmed.ncbi.nlm.nih.gov/39798217/
https://pubmed.ncbi.nlm.nih.gov/39798217/
https://pubmed.ncbi.nlm.nih.gov/24582191/
https://pubmed.ncbi.nlm.nih.gov/24582191/
https://pubmed.ncbi.nlm.nih.gov/24582191/
https://pubmed.ncbi.nlm.nih.gov/24582191/
https://pubmed.ncbi.nlm.nih.gov/36918919/
https://pubmed.ncbi.nlm.nih.gov/36918919/
https://pubmed.ncbi.nlm.nih.gov/36918919/
https://pubmed.ncbi.nlm.nih.gov/36918919/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8758172/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8758172/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8758172/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8758172/

Academic Journal of Health Sciences & Research Volume 2-Issue 2

61.

62

63.

64.

65.

66.

67.

68.

Zhou C, Li S, Zhang Z, Chen ], Song ], etal. (2025) Efficacy and moderators
of isometric resistance training (IRT) on resting blood pressure among
patients with pre- to established hypertension: a multilevel meta-review
and regression analysis. BMC Sports Sci Med Rehabil 17(1): 243.

. Williamson W, Foster C, Reid H, Kelly P, Lewandowski A], et al. (2016)

Will exercise advice be sufficient for treatment of young adults with
prehypertension and hypertension? A systematic review and meta-
analysis. Hypertension 68(1): 78-87.

Greenlund K], Daviglus ML, Croft JB (2009) Differences in healthy
lifestyle characteristics between adults with prehypertension and
normal blood pressure. ] Hypertens 27(5): 955-962.

Yang MH, Kang SY, Lee JA, Kim YS, Sung EJ, et al. (2017) The Effect of
Lifestyle Changes on Blood Pressure Control among Hypertensive
Patients. Korean journal of family medicine 38(4): 173-180.

Kariuki JK, Imes CC, Engberg SJ, Scott PW, Klem ML, et al. (2024) Impact
of lifestyle-based interventions on absolute cardiovascular disease risk:
a systematic review and meta-analysis. JBI evidence synthesis 22(1):
4-65.

Feely A, Wall-Wieler E, Roos LL, Lix LM (2020) Effect of Study Duration
and Outcome Measurement Frequency on Estimates of Change for
Longitudinal Cohort Studies in Routinely Collected Administrative Data.
Int ] Popul Data Sci 5(1): 1150.

Hodkinson A Sulochana HR, Kontopantelis E, Adeniji C, van Marwijk H,
Panagioti M (2025) Effectiveness of different intervention designs for
improving physical activity in adults with cardiometabolic conditions
over time: a systematic review and network meta-analysis of randomised
controlled trials. BMC medicine 23(1): 437.

Schroeder EC, Franke WD, Sharp RL, Lee D (2019) Comparative
effectiveness of aerobic, resistance, and combined training on

69.

70.

71.

72.

73.
74.

75.

76.

77.

cardiovascular disease risk factors: A randomized controlled trial. PLoS
ONE 14(01): 1-14.

Conn VS, Hafdahl AR, Mehr DR (2011) Interventions to increase physical
activity among healthy adults: meta-analysis of outcomes. American
journal of public health 101(4): 751-758.

Department of Health and Social Care (2019) UK Chief Medical Officers’
Physical Activity Guidelines. DHSC.

National Institute for Health and Care Excellence (2019) Hypertension
in adults: diagnosis and management. NICE.

Killingback C, Tsofliou F, Clark C (2017) Older people’s adherence to
community-based group exercise programmes: a multiple-case study.
BMC public health 17(1): 115.

National Health Service (2019) cardiovascular disease. NHS.

Shaheen N, Shaheen A, Ramadan A, Hefnawy MT, Ramadan A, et al.
(2023) Appraising systematic reviews: a comprehensive guide to
ensuring validity and reliability. Frontiers in research metrics and
analytics 8: 1268045.

loannidis JP, Patsopoulos NA, Rothstein HR (2008) Reasons or excuses
for avoiding meta-analysis in forest plots. BM] 336(7658): 1413-1415.

Lin M, Lin Y, Li Y, Lin X (2023) Effect of exercise training on blood
pressure variability in adults: A systematic review and meta-analysis.
PloS One 18(10): €0292020.

Yu S, Chen Z, Wu X (2023) The Impact of Wearable Devices on
Physical Activity for Chronic Disease Patients: Findings from the 2019
Health Information National Trends Survey. International journal of
environmental research and public health 20(1): 887.

Citation: Farida Salisu and Lawrence Bismarck Ndupu*. Effectiveness of Physical Activity Interventions in the Management of Hypertension
Among Adults in Europe: A Systematic Literature Review. Acad ] Health Sci & Res. 2(2): 2026. AJHSR.MS.ID.000532.

Page 11 of 11


https://pubmed.ncbi.nlm.nih.gov/40819055/
https://pubmed.ncbi.nlm.nih.gov/40819055/
https://pubmed.ncbi.nlm.nih.gov/40819055/
https://pubmed.ncbi.nlm.nih.gov/40819055/
https://pubmed.ncbi.nlm.nih.gov/27217408/
https://pubmed.ncbi.nlm.nih.gov/27217408/
https://pubmed.ncbi.nlm.nih.gov/27217408/
https://pubmed.ncbi.nlm.nih.gov/27217408/
https://pubmed.ncbi.nlm.nih.gov/19293725/
https://pubmed.ncbi.nlm.nih.gov/19293725/
https://pubmed.ncbi.nlm.nih.gov/19293725/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5541164/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5541164/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5541164/
https://pubmed.ncbi.nlm.nih.gov/37551161/
https://pubmed.ncbi.nlm.nih.gov/37551161/
https://pubmed.ncbi.nlm.nih.gov/37551161/
https://pubmed.ncbi.nlm.nih.gov/37551161/
https://pubmed.ncbi.nlm.nih.gov/33644405/
https://pubmed.ncbi.nlm.nih.gov/33644405/
https://pubmed.ncbi.nlm.nih.gov/33644405/
https://pubmed.ncbi.nlm.nih.gov/33644405/
https://pubmed.ncbi.nlm.nih.gov/40696422/
https://pubmed.ncbi.nlm.nih.gov/40696422/
https://pubmed.ncbi.nlm.nih.gov/40696422/
https://pubmed.ncbi.nlm.nih.gov/40696422/
https://pubmed.ncbi.nlm.nih.gov/40696422/
https://pubmed.ncbi.nlm.nih.gov/30615666/
https://pubmed.ncbi.nlm.nih.gov/30615666/
https://pubmed.ncbi.nlm.nih.gov/30615666/
https://pubmed.ncbi.nlm.nih.gov/30615666/
https://pubmed.ncbi.nlm.nih.gov/21330590/
https://pubmed.ncbi.nlm.nih.gov/21330590/
https://pubmed.ncbi.nlm.nih.gov/21330590/
https://pubmed.ncbi.nlm.nih.gov/28122532/
https://pubmed.ncbi.nlm.nih.gov/28122532/
https://pubmed.ncbi.nlm.nih.gov/28122532/
https://pubmed.ncbi.nlm.nih.gov/38179256/
https://pubmed.ncbi.nlm.nih.gov/38179256/
https://pubmed.ncbi.nlm.nih.gov/38179256/
https://pubmed.ncbi.nlm.nih.gov/38179256/
https://pubmed.ncbi.nlm.nih.gov/18566080/
https://pubmed.ncbi.nlm.nih.gov/18566080/
https://pubmed.ncbi.nlm.nih.gov/37851627/
https://pubmed.ncbi.nlm.nih.gov/37851627/
https://pubmed.ncbi.nlm.nih.gov/37851627/
https://pubmed.ncbi.nlm.nih.gov/36613207/
https://pubmed.ncbi.nlm.nih.gov/36613207/
https://pubmed.ncbi.nlm.nih.gov/36613207/
https://pubmed.ncbi.nlm.nih.gov/36613207/

	Abstract 

