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Abstract

Background: Hypertension is a hazardous cardiovascular disease with a high risk of causing
fatal conditions such as stroke, dementia, and various heart diseases. The prevalence of
hypertension doubled from 650 million to 13 billion between 1990 and 2019, necessitating
effective management strategies. Objective: This integrative review aims to systematically
evaluate the impact of the frequency, intensity, type, and duration of physical activity on blood
pressure among elderly individuals with hypertension. Methods: This review involves a
literature search in five databases (PubMed, Proquest, Cinahl, Scopus, and Garuda) using
keywords related to hypertension and physical activity. The inclusion criteria are quantitative
English or Indonesian studies published in the last five years, with participants aged 60 and
above. Data extraction and quality assessment were performed using the 9-item Critical
Appraisal Skills Program (CASP) checklist. Results: Findings indicate that low to moderate-
intensity aerobic exercises such as stationary cycling and continuous or intermittent walking
significantly reduce systolic and diastolic blood pressure in elderly individuals with hypertension.
High-intensity interval training (HIIT) and resistance training also show notable post-exercise
hypotensive effects. Conclusion: Physical activity is crucial for managing and lowering blood
pressure in elderly individuals with hypertension. Aerobic exercises such as walking and
cycling effectively reduce blood pressure and improve cardiovascular health. Resistance
training and high-intensity interval training (HIIT) also contribute to lowering blood pressure and
enhancing vascular health. These findings support integrating physical activity programs in
managing hypertension in the elderly and highlight the need for further research to refine
exercise prescriptions.
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BACKGROUND

Hypertension, one of the serious cardiovascular diseases, poses a risk of fatal conditions
such as stroke, dementia, and various heart-related diseases (Choi & Choi, 2020).
Prehypertension and stage 1 hypertension, characterized by a specific range of blood
pressure, contribute significantly to the increasing prevalence of hypertension-related events
(Alfageeh et al., 2023). The number of people with hypertension doubled from 650 million to 1.3
billion between 1990 and 2019, as reported by the World Health Organisation (WHO, 2023).
Therefore, hypertensive disease requires special attention to reduce morbidity and mortality.

Hypertension is defined as constant and recurring systolic blood pressure (SBP) of
2140mmHg and or diastolic blood pressure (DBP) =290mmHg. (Bergler-Klein, 2019).
Hypertension affects more than half of the elderly aged 60 years and above (Oliveros et al.,
2020). According to the National Health and Nutrition Examination Survey, 70% of older people
have high blood pressure (Beth et al., 2018). This prevalent condition threatens the health and
well-being of millions of people worldwide if not properly controlled. As the population ages,
identifying accessible treatment options is crucial.

The primary interventions to manage hypertension include medication and lifestyle
changes such as increasing physical activity. Prescription drugs effectively lower blood
pressure but often cause side effects and accessibility issues (Vitarello et al., 2022). In addition,
research shows lifestyle modifications, including increasing physical activity, are recommended
as first-line therapy for hypertension (Barone Gibbs et al., 2021). The role of physical activity in
a multifactorial approach to managing hypertension may improve outcomes among vulnerable
older adults.

Without adequate control, prolonged high blood pressure causes extensive organ
damage. Target organs such as the heart, brain, kidneys, and eyes are particularly vulnerable
(Sandhya Pruthi, 2022).

The leading causes of uncontrolled hypertension are stroke, myocardial infarction, heart
failure, dementia, vision problems, kidney failure, and death (Meher et al., 2023). In addition to
damaging physical health and well-being, these impacts also lead to disability, dependency,
lower quality of life, and a burden on the healthcare system (Mills et al., 2020). Therefore, the
impact of sustainable lifestyle changes on blood pressure reduction in the elderly is essential.

Although existing reviews have evaluated the antihypertensive effects of aerobic,
dynamic resistance, isometric resistance, and combined exercise training in adults up to 85
years (Bafageeh & Loux, 2022), they have not explicitly focused on those over 60 years of age
with a diagnosis of hypertension. A deeper understanding of adequate physical activity
prescriptions for blood pressure management in the elderly hypertensive age group is needed,
given the increasing prevalence of hypertension with age and the increased cardiovascular risk
in this age group.(Briasoulis et al., 2020) Determining the optimal frequency, intensity, duration,
and type of physical activity may assist healthcare providers in promoting better blood pressure
control through a lifestyle approach in elderly hypertensive patients.

This integrative review, therefore, aims to systematically evaluate the current literature on
the evidence for the influence of frequency, intensity, type, and duration of physical activity on
blood pressure in the elderly population. These findings may guide targeted lifestyle
recommendations and future research focused on older adults with hypertension, a high-risk
group that requires blood pressure management.

METHODS
This study is integrative and uses an integrative review design. An integrative review is a
literature search using a relevant and accessible database. The article search results are
selected based on themes based on the research. Then, the data is evaluated by screening
the data and selecting articles that meet the requirements and criteria specified (Fadilah &
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Sefrina, 2022). This study focuses on the effect of frequency intensity, type, and duration of
physical activity on blood pressure in the elderly population and the main physiological
mechanisms involved in the blood pressure lowering effect.
More specifically, the researcher elaborated in the form of the following questions:
1. What type, frequency, intensity, and duration of aerobic physical activity are most
effective for reducing systolic and diastolic blood pressure in people with hypertension

who are 60 years or older?

2. What are the main physiological mechanisms involved in the blood pressure-lowering
effects of physical activity in elderly patients with hypertension?
Literature search method

An integrative approach provides a way to summarise individual research studies and
other types of articles, integrating existing knowledge about an issue to provide a
comprehensive picture of it. (Oermann & Knafl, 2021).
In 2023, the literature search was conducted using five electronic databases:

PubMed, Proquest, Cinahl, Scopus, and Garuda. These databases are a source of
scientific publication information that can be accessed worldwide, except for the Garuda
database, which is an Indonesian scientific publication platform under the control of the
Ministry of Education, Culture, Research, and Technology.

Table 1. Literature Search

Literature Search Technique

No.

Keywords.

Filters

Data
Base

Search
Date

Result
S

((Hypertensive older adults[MeSH Terms]))
OR (Hypertensive older adults|[MeSH
Terms])) AND ((physical activity[MeSH
Terms]) OR (physical exercise[MeSH
Terms])) OR (Isometric handgrip
training[MeSH Terms])) OR (High intensity
interval training[MeSH Terms])) OR (walking
exercise[MeSH Terms])) OR (aerobic
exercise[MeSH Terms])) OR (brisk
walking[MeSH Terms])) OR (cycling[MeSH
Terms])) OR (swimming[MeSH Terms]) AND
((Lower blood pressure[MeSH Terms]) OR
(Lowering hypertension[MeSH Terms])) OR
(Lower* blood pressure[MeSH Terms]))

Filters : Full
Text, inthe
last 5 years,
english

PUBMED

16 December
2023

294

(Older adults with hypertension) OR
(Hypertensive older adults) OR (Older adults
with high blood pressure) AND (physical
activity) OR (physical exercise) OR
abstract(physical activities) OR (Isometric
handgrip training) OR (High-intensity interval
training) OR (walking exercise) OR (aerobic
exercise) OR (brisk walking) OR (cycling)
OR (swimming) AND (Lowering
hypertension) OR (Lower* blood pressure)

Filters : Full
Text, inthe
last 5 years,
english

ProQuest

16 December
2023

67
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3 | Older patients with hypertension OR Older | Filters : Full Cinahl 17 Decembel] 20

adults with hypertension OR Hypertensive Text, inthe Article
older adults AND physical activity OR last 5 years,
physical exercise OR Isometric handgrip english

training OR High-intensity interval training
OR walking exercise OR aerobic exercise
OR brisk walking OR cycling OR swimming
AND Lower blood pressure

pressure OR Lowers blood pressure OR
Lowering hypertension OR Lower* blood

4 | older AND patients AND with AND Filters : Full]  Scopus 18 December 21
hypertension OR older AND adults AND Text, in the 2023
physical AND activity OR physical AND last 5 years,
exercise OR physical AND activities OR english

isometric AND handgrip AND training OR
high-intensity AND interval AND training OR
walking AND exercise OR aerobic AND
exercise OR brisk AND walking OR cycling
OR swimming AND lower AND blood AND
pressure OR lowerers AND blood AND
pressure OR lowering AND hypertension OR

lower*.
AND blood AND pressure.

5 | Elderly and walking and Blood pressure Filter 5 Garuda 17 December 43
reduction years 2023

In the integrative review, the researchers used standardized studies, including
gquantitative ones. Researchers collected and then described the original research. Discusses
the effect of frequency, intensity, type, and duration of physical activity on blood pressure in
the elderly population and the main physiological mechanisms involved in the impact of
lowering blood pressure.

Inclusion criteria in this study are
Original research
Written in English and Bahasa Indonesia.

The article lasts five years

Quantitative research

Research subjects aged 60 years and above

Exposure to any type, frequency, intensity, or duration of physical activity, exercise,
or balance training.

The exclusion criteria in this study are as follows:

Unpublished research

Literature articles, Review studies.

Quialitative and descriptive research

Review of development instruments.

Participants aged 59 years and below.

Activities where there is no type, frequency, intensity, or duration of physical activity,
such as exercise training or balance training.

oukrwdE

ocoukrwdhpE
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Search results

The initial search resulted in 447 articles. After checking for duplicates, there were six
duplicate articles, leaving 441. Of the 441 articles, 280 were excluded because they did not
match the title, leaving 161 articles. Furthermore, a review of the abstracts was carried out from
161 articles, and 115 articles needed to match the topic of the review, so 46 articles remained.
Then, the 46 articles were read in full, and only 16 met the inclusion criteria for this review.

Chart 1: Flow in determining the sample of articles

PubMed ProQuest Cinahl Scopus Garuda
s (n: 296) (n: 67) (n: 20) (n: 21) (n: 43)
g
£
=
Exclusion of
v duplicate
Total articles (n: 6)
o Articles -
£ (n: 447) Exclqsmn not as
& per title(n: 280)
’ |
Results by title Abstract and content
(n: 161) —>| exclusion (n: 115)
2
5
2
m v
Full text
identification
(n: 46)
g Avrticles that met the
2 criteriaand screening
= results (n: 16)
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Data extraction and quality assessment.

The first step involved searching using predefined keywords, which resulted in articles
from 5 databases. Duplicate articles were then removed. The next stage involved selecting
articles relevant to the complete text, publication within the last five years, and appropriateness
to the topic. This aimed to obtain full-text articles that met the eligibility criteria. The next stage
involved thoroughly examining the identified full-text articles, with the final selection focussing
on articles that met the inclusion criteria for the integrative review process.

The methodological quality of the included quantitative studies was assessed using a 9-
item checklist adapted from the Critical Appraisal Skills Program (CASP) tool for randomized
controlled trials. This tool evaluates study quality across domains, including appropriateness of
study design, recruitment strategy, confounding, data collection methods, results presentation,
and results accuracy (Ma et al.,, 2020). As this review focused specifically on the elderly
hypertensive population, an additional quality criterion assessed was the inclusion of
participants aged 60 years and older with a diagnosis of hypertension. Studies were rated as
high or low quality based on their total score compared to the total possible score.

Table 2. Quality Appraisal of Studies Review (CASP)

The results
Objective Description 3'9_:: ||i-||'|'E
. ) 1 o
AuthoriYear | s are The de 5.|gn Appropriate of adequate Ethics Results r:lsearc‘; Limitations Implication| WValue
Nao. study is Research sample and are . presented
clearly . presente questions 5 !
- clearly Methods Exclusion reported -
explained _ L d and discusse level
described. Criteria literature d
1. | (Sardel et &
al. 2022) Yes Yes Yes Yes Yes Yes Yes Mo Yes High
2. | (Oliveira- 99
Dantas Yes Yes Yes Yes Yes Yes Yes Yes Yes High
etal, g
2021}
3. | (Costa et 89
al., 2020) Yes Yes Yes Yes Yes Yes Yes Mo Yes High
4 | (Pereira & 89
Cipriano, Yes Yes Yes Yes Mo Yes Yes Yes Yes Hiah
2020) g
5 | (Silva et a9
al, 2021) Yes Yes Yes Yes Yes Yes Yes Yes Yes High
6. | (Hou et 89
al. 2023) Yes Yes Yes Yes Yes Yes Yes Mo Yes High
7. | (Mezller et a9
al, 2022) Yes Yes Yes Yes Yes Yes Yes Yes Yes High
8. | (Ferrari et 89
al, 2021) Yes Yes Yes Yes Mo Yes Yes Yes Yes High
9. [ (Sosner et 29
al. 2019) Yes Yes Yes Yes Yes Yes Yes Mo Yes High
10.| (Erasensr /9
etal, Yes Yes Yes Yes Yes Yes Yes Yes Yes )
2022) High
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11| (Alzahrani a9

etal Yes Yes Yes Tes Tes Yes Yes Yes Yes .
High
2023)

12. | (Eduardo 29
etal, ez Yez FES ez ez Tesz VES Mo Tes i
20210 High

13. | (Gargallo
etal, Yes Yes Yes Yes Yes Tes Yes Yes Tes an
2022 b

14| (Jimoret |Ves c Ves Tes Ves Ves Ves No Tes 8
al., 2020 Fetrisved Hig}

15. | (Hemedet |Ves Ves Ves Vs Vs Ves Vs Ves Ves a
al., 2021} Hic]

16. | (Alifiitsh .

N
& _ _ ) .
Ohtaiani Yes Yes Ves Mo Mo Tes Yes Motr ed Tes Averase
vk, 20200
Table 3. Data Extraction
Author Destination Design and Sample and } Type, Frequency, Mechanism
Mol Yaar Title Country|  pecearch Mathods Settings KeyFindings | | oncity and duration. | Physiclogical
1| (Samieli=t Comprehensiv | Brazil + To Aprospective | The sample and + Training + combination of Exerciss can
al., 2023 e Time-Course nvestigate interventional setting consisted of 3 doss not strength and stimulate the
Effects of the effect of randomized randomized lower bhood zenobic training production of
Combined 18 weeks of controled trial controlied trial pressure in + Strength training is nitric cxide,
Training on combined with aparallel | inwolving 52 people hyperiensive parformed twice 3 which causes
Hypertensive training on confrol group. aged over G0 years elderty. week, consisting of vasadilation.
Older Adults: blood with hypertension, + Imgproves ‘:'"Ehizft of 13repsfor | Thig
A Randomisad pressurs in recruited from the =i 2ECNOT 2ewven decreases
Control Trial hypartensive community and oy fitness Exe_rclsemalrg-;dlng L [——
elderly. currenthy taking bry about maj:-r fruscie resistance,
+ Toidentfy anthyperensive 18% X %phﬁ . lowrering
critical fitnass, medication. afier 16 weeks, | © = P;‘ih'!’r‘fﬂ’:;e bloed
oo " siength thres tmes P
: week, with two
mfiammatory, by About &% | occinns that
oidative, slightly reduce | 5000 e walking
glucose, and body mass by | ang unning an 3
ligid meditars zbout 1% and | yreagmil for 50
ofthis reduce the minutes after
mtervention mumber o | crennt training
over tirne individusls and one session
with metabaiic that consisted of
syndrome By | only aerobic
about 7% exerciss for 50
minutes.

» Asrobic exercise

intensity was ==t
5t 33% of
individual
capacity, and
strength training
loads were
adjusted to
achigwe moderate
intensity using the

Baorg scale.

» {B-3 on 3 10-paint scale
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metabolic diseases
and musculoskeletsl
conditions that lirmit
exercise. The
reszarch also
SUpparts
infrastructurs fram
varnious resaarch
centers and
institufions in
University of Maniioba.

2| (Dliveira- Effect of High- | Brazil To inwestigate Contralled The sample consisted | « high spesd + These activities Resistancs
Dantasetal.. | velocity the acute post- CrOSSOVEr of 14 hyperiznsive resistance inzluds speed training can
2021) Resistance exercise effacts | clinical trial elderty women aged ExEICise endurance fraining cause
Exercise on 24- of exsrcise high | design 80-75 years old. They [HWRE} high with using post - hypatension
h Blood spesd on random. recruited between cause Thera- Band rubber exercise through
Pressure in ambulatory August 2018 and significant bands. rechanisms such
Hypertensive bkod pressure August 2018 through reduction in + Participant as changss in
Older Women in elderly women aduertizaments an systolic s cardiac cutpad,
. : social media, ambulatory performed peripheral
with . healthcare units, and biood pressurz ] resistance, and
hﬂ:_enensu:-n. comrmunity Gaafes. [EF) within 4 exarcises, with 3 possibly )
resistance hours. sets of f reps as i
-2 decreaze of fast as possible in sensiaty
8.7 mmHg -
a concentric
phasz ata
moderaie
inf=nsity.
= The frequency is
one sassion, and
the duration af
blood pressurs
manitoring is 12
= past session howrs
3 | (Costaetal., | Acute Effect Canad The purpose of This study Thesample consisied | « The HIE » The types of activities | Physiclogical
20200 of High- a this study is to used a of ninetean rmiddle- and MICE studied wers high- adjustmant to
Intensity =xamine the randomized aged and older interventions: infensity inferval rep=atad
Interval scute effects of | controlled frial | hyperiensive women reduced training (HIIE) and EXErCise
Versus high- intensity design with recruited fram the systolic blood moderate- intensity sessions and
Moderate- intzrval training computer- Large and Srall prassure by continuous fraining post-exencise
Intensity {HIIE} and [basad Artery Elasticity Eaa0d58, [MICE). hypotension
Continuous moderaie- randomization Assessment for Early e Ha, = Freguency: 30 - 60 (PEH}, a well-
Exercisa on mtensity fo determing Detection of respectively, minutes per dayin documented
Blood continuous tha order of Cardiovascular and disstalic one wesk, blood pressure-
Pressure and exercize (MICE)} | the control and | Disease trial biccd + Theintensity of MICE | lowering effect
Arterial on blood fraining datsbase The pressure by is medium, while HIE | that stans
Compliance pressure. seszions (HIE | University of 3.8and 3.8 involves penads of minutes after
in Middlle- and MICE). Manitobs respectively. high inbensity. exercise and
Aged and EducationNursing 35 mmHg. » Duration can be
Older Riesearch Ethics + HIIE improved not maintained for
Hypartansivae Board approved the < i specified hours.
Women ¥With, study, and the o v finess
Increased subjects provided mare
Arterial wiritten informed significantly
tiffness. consent. Exclusion
criteria incleded than MICE
specific conditiens (4.3 vs. 1.8 ml
related fo - bg-
cardiovascalar, *- min-",
cerebrovascular, o respecively
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4. | {(Pereira Effects of a Partugal | To examine the A non- Sarngle This study « The + Types of Phiy=ical
& i =fectofa AndemiEsd. ncluded 33 intenvention s=nabic, exercise can
Cipriana, phiysical tailored physical | intervention participants with n group had & strength, improwve
20200 SEETEISE =xencize study with awersge sge of 32 decresse in balancs. and cardiovascular
uleate Ie=Tyelnii=3 mbsnvention paricipants + B years oid, who bSEE by about coordinafion function,
in peripheral on dividad inta was recruited from 3 10 rrmiHg and training enhanca
and central brachial and an daycare  gegie  in GSEE by abaut activities. endaothelial
blocd ceniral Blood intervention Partugal. & mmiHg. » The frequency of funetion, and
pressure in pressurein a group and a + The physiotherapy reduce arterial
community graup of condral intervention sessions which stiffness, which
dwelling hypertensive group. group shawsd included strength and | collectively
older elderly. improwements balanca/coordination contributs to
hypertensive in functionzl EXENCisas was three lower blood
adults: the capacity and tirnes a wesk. Each pressurs.
AGATlife strength. as Session was managed
intervention wiell as by 3 physictherapist
modal. improvements = 1 hour in total.
in arterial
stffness
parameters
« and cognifion,
5 | (Siaetal, | Acute effect Brazil to evsluats the This study This study invalesd 11 | » The » Activity types The main
2021} aof soute effects on | used a older adults (85.3 £ observed includs resistance physiological
bodyweight- blaad pressure CIOSEOVEr 4.6 y=ars: 7 malzs) reduction in training and mechanizms
based and satisfaction | clinical trial who wera bilood bodyweight-based imvolved in the
strength with design. hyperiensive pressure strength fraining. bled pressure-
training on the practice of patients of both sexes was 7 mm + The frequency. intensity|
blood pressure Hg
compared 1o the|
of baody weeight- and members of the contral session, and duration of lowiering effects
hypertensive based strength Cardiorespiratory and 3 mm Hg these sotivities are of resistance
older adults: training Prewention and comgared to the| not mentioned. exercise include
A randomised. {BVWET)in Rzhabilitstion baseline value. the scute post-
CIOSSOVEr hyperensive Erogrammms. EMEICiSE
clinical trial. lderly. (PROCOR). hypotensive
response, which
may be relsted
ta
bemmadimaniz
changes and
heart rats
variability
fallowing
EMEITISE.
Siparts.
g. | (Houetal, Effects of China The aim of this The study The sarnple consisted | « Therewas a * The types of * increased
2023) exergame and study was to usada of 128 participants who significant sctivities inthe nitric oxde
bicycle explore the ' miet the inclusion reduction in study included bicavailabiity
exercise effectiveness of | controlled trial | criteria and were diastolic blood exergame and and reduced
intervention modarats design with randomly divided into pressure bicycle exercise oeddative
on blood intensity exercise | thres groups: thres groups [DEF) aftzr infervertions. stress. Mitric
pressure and and bioyclks 3n exsrgame the bicycle = The frequency is odde is
executive EXErCise intervertion EXEMCisE three times a week, essential for
function in inderventions cn | group, 3 infervention and each session vascular
older adults blaad pressure bicycle comgared to lzsts for an haur, health as it is
with and executive exerise baseline. including a 5-minute responsible
hypertension: function in imtenvention wiarm-up, Sl-rinuts for
A three-group eiderty group, and a wiorkout, and 3- vasadilation.
rAndnmised hypertensive conirol group. minute cooldown. During
controlled patients. » The intensity is EXErTise,
study. moderate, aiming « increased
for 80% - 889 of nitric axide
max heart rate. bicawailabiity
= The duration of contributes to
the intervention vasadilsistion
wias 16 wasks. . wihich may
help reduce
bload pressurs.
7. | (Maller=tsl, | Exercise Denmark | To  emEmine Diesign and Middl=-agedmenwho | « intensiv » High-intensity Blood pressure is
2022} Training the mmpact of | Methods wers not physically = serobic cycle typs of determined by
Lowers high- intensity | includedan®- | active, including 13 cycling EXEMCisE cardiac output and
Arterial serobic wesk intensive | people with normal aenobic + Frequency: three vascular tissus
Blood Prassura =xercise on Exerciss is fimes a wesk.
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Independentl blood aerobic oyl blood presswrs and highhy + Intensity varied within | resisiance, and it
w of prassure and training 14 p=ople with stage effiective in =ach session, | isinflusnced by
Pannexin 1 microvascular imt=resntion 1 hypertension who reducing including interesls of | the balance
in Men with function in for middis- wers not on bilood ©0-70%, TO- betwssn
Essential individuals aged men. trestmant. pressure in B0, BO%L. 85%., 80%. | vasoconstricior
Hypartension with essentisl rearmeadically and up to 85% of signals, such as
. hypertension hypensnsive individusl sympathetic
Tn assess the men capacity nioradrenaline
invohrerment of » Sysiolic and + Duration: & waeks release, and
pannesin 1 diastalic of training. vasadilator
{Panx1} in this bilood subsiances, such
effect PrEssUre Was as blood vessals.
reduced by Mitric oxide. A
about 5 rmm chanpe in the
Hg after balsnce
training in the towands mare
hiyperiansion significznt
group. caonsdriction
may affect the
bilood pressure
(Ferrarietal..| Effects of Brazil To compare the | Bandomized The sample consisted | « Comparing the | » Asrobic exercise The main
2021} combined =ffectz of 3 controlled of B8 participants effects of invohes walking ar physiclzgical
traiming combined trisl (RCT) aged 50- 30 years combined running, with volumes | mechanism
performed =xenzise with stratified with a previous exencise ranging from 20 to 50 imvolved in the
two or four falyetal Ty o] AndemiEatia. dactor's diagnosis of parformed at minutes per session. blood
times per performed four i hypertension, different Asrobic exercise pressure
week on 24- h and twice a Andnmised, o frequencies on intensity is st st 60- lowrering effsct
blood wesk on 24-hour perform two or four 24-haur blaod T WO2peak, of the
PrESSUre, ambulatony combined training pressure and corresponding to 3 activities
glycosylated biood pressure, SE5EI0NS par waek. giycosylated ved exartion studiad in this
hagmngkobin, glycosylated bazroaglakin, rating (RFPE) of 5-6. article is past-
and other hasrngkahin. levels in + Resistance fraining s | exercise
health-related middle- aged performed 3t an hypotension.
outcomes in and older intensity of 50-50% of | This
aging adulis with 1 repstition maximurn | phenomenon
individuals hypaiension. {1RM) for beginners, refars to the
with + The hypathesis |  progressing to 80- acute fall in
hypertension: is that the &0f% of 1RM. blood
Rationale and four- fimes-a- | * 70% (4-51w 5-6RPE) | pressure that
study wiegk a5 ocours after a
protocol single bout of
afa group fraining participants adspt. The | exercise, which
randamised, may have a frequency of activities | can
clinical trial. mare is twins a week (CT2) accumulsis
pronouncad or faur times 2 week owertime with
decresse in [CT4). regular
this measure exercise
comgared to caontributing to
the two-times- a chranic fall in
= week group blood pressure.
training.
» times a week.
(Snsner et A ory Canada | Toewvsluats the The research The sample consisted | The msgnitude » The types of activities | Physical training
al, 2018} blood effects of high- design of 42 individuals with of the decrease listed in the arficle im hypertensive
pressura infensity described in ameanape of G5 £ 7 in cutpatient include Moderste imdividuals
reduction interval training this article is years, who ware S8P/DEP after Intensity Continuous imduc=s
following 2 {HIT) an recruited at the HIIT immersion Training (MICT) and functional and
weeks of performed in expenmentsl Cardiovascular was greater twa forms of High structural
high- wiEtar study. Prevention and than the Imtensity Interval adsptations.
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RESULTS AND DISCUSSION

Sixteen articles were critically analyzed, resulting in answers to the review questions on
the most effective type, frequency, intensity, and duration of physical activity for lowering
systolic and diastolic blood pressure in older adults aged 60 years and above suffering from
hypertension as well as the main mechanisms of blood pressure reduction. This study was
conducted in various countries with details: Brazil (n: 5), Canada (n: 2), Spain (n: 2), Portugal
(n: 1), United Kingdom (n: 1), and the United Kingdom (n: 1), Denmark (n: 1), China (n: 1),
Saudi Arabia (n: 1), Thailand (n: 1), Indonesia (n: 1).

Type, frequency, intensity, duration of physical activity

Based on the table provided, physical activities such as light to moderate-intensity
aerobic exercise on a stationary bike showed effectiveness in lowering blood pressure, with
sessions performed three times a week for eight weeks.(Alzahrani et al., 2023) High-intensity
interval training (HIIE) and moderate-intensity continuous exercise (MICE) also provide
benefits, although the specific duration is not specified(Costa et al., 2020). This is also in line
with research from (Leal et al., 2020), which states that HIIT and MICT encourage SBP
reduction in adults with hypertension, and HIIT shows a greater magnitude of DBP reduction.

Elderly aged 60 years old, a street walk with a duration of 30 minutes is recommended
as it strengthens the heart muscle and allows the pumping of blood back to the heart to be
more efficient (Aliftitah & Oktavianisya, 2020). Meanwhile, high-intensity exercise may be less
recommended for this population due to higher risks and the need for closer monitoring.
Therefore, low to moderate- intensity activities, such as walking or aerobic exercise on a
stationary bicycle, are more recommended for the elderly (Alzahrani et al., 2023) The most
effective activity in reducing blood pressure was intensive cycling aerobic exercise, which
showed decreased pressure systolic and diastolic blood pressure by about 5 mm Hg in
nonmedically hypertensive men. In addition, aquatic exercise also showed a significant
reduction in blood pressure, with a decrease of 10.58 mmHg compared to land aerobic
exercise.

This is by research from (Trindade et al., 2022), which says water-based and aquatic
exercise causes cardiovascular changes in healthy and cardiac patients. There was a more
significant increase in cardiac output and pulse pressure during water immersion exercises
than on land. A 30-minute walk also effectively reduced systolic blood pressure in the elderly
group.

The primary mechanism of blood pressure lowering

The main physiological mechanisms involved in lowering blood pressure through
physical activity are multifaceted and vary depending on the type of exercise performed
(Gambardella et al., 2020). Aerobic exercise, such as walking or cycling, increases vascular
shear stress, producing vasodilators such as nitric oxide (NOx). This process contributes to
blood vessel dilation and decreased vascular resistance, ultimately reducing blood pressure
(Otsuki et al., 2019).

Regular aerobic exercise has been associated with a chronic reduction in systolic and
diastolic blood pressure, as it increases cardiac muscle strength, allowing for more efficient
pumping of blood back to the heart and normalizing blood pressure in cases of hypertension.
(Alzahrani et al., 2023)(Aliftitan & Oktavianisya, 2020) In contrast, resistance training is
thought to be associated with reduced cardiac output and peripheral vascular resistance,
mainly due to decreased sympathetic activity, which may lead to decreased heart rate and
vasodilation.(Gargallo et al., 2022).

Other physiological changes that contribute to lower blood pressure include a decrease
in the volume of the heartbeat, an increase in sensitivity baroreflex, and the release of
vasodilators such as nitric oxide and prostaglandins. (Singh JN, Nguyen T, Kerndt CC, et al.
Physiology, 2023). These changes collectively contribute to the overall decrease in blood
pressure after exercise. In addition, post-exercise hypotension (PEH), a well-documented
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blood pressure-lowering effect that begins minutes after exercise and can persist for hours, is
a typical response to repeated exercise sessions. (Costa et al., 2020)

CONCLUSION

Physical activity is necessary to manage and lower blood pressure in the elderly. Aerobic
exercises, such as walking and cycling, have effectively lowered resting blood pressure and
improved cardiovascular function in older adults with hypertension. Resistance training and
high-intensity interval training (HIIT) are also essential in inducing direct hypotensive effects
and improving overall vascular health. These activities contribute to acute blood pressure
lowering and provide long-term cardiovascular benefits, making them an essential component
of hypertension management in the elderly population.
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