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ARTICULO DE REVISION (Versién en inglés)

Impacto de la caminata en la salud cardiovascular de adultos y
adultos mayores: una revision sistematica

Ismail ilbak!-*, Tamara Ilic%, Stefan Stoj anovi¢?, Ratko Pavlovié3, Nikola Radulovié*, Nikolina Gerdij an’
and Irina Kylymnyk®

Resumen

Esta revision sistematica evalia como la caminata afecta la salud cardiovascular en adultos y adultos mayores. Al
examinar distintos tipos y duraciones de caminata y su impacto en pardmetros cardiovasculares, sintetiza la
evidencia de los estudios actuales. De acuerdo con las directrices PRISMA, se realiz6 una bisqueda exhaustiva
en PubMed, Google Scholar, Cochrane, MEDLINE y Web of Science utilizando palabras clave predefinidas,
identificandose 15 articulos que cumplian los criterios de inclusién. En conjunto, los hallazgos muestran que la
caminata ejerce efectos predominantemente beneficiosos sobre la salud cardiovascular y contribuye a la
prevencion de las enfermedades cardiovasculares, especialmente en las personas mayores. La caminata de
intensidad baja a moderada se asocia en particular con cambios cardiovasculares favorables. Sin embargo, la
ausencia de beneficios significativos en algunos estudios parece estar relacionada con la variabilidad individual y
con diferencias en la frecuencia, la duracién y el disefio de los protocolos de caminata. Las investigaciones
futuras deberfan priorizar intervenciones de mayor duracién con programas de caminata adaptados a las
caracteristicas individuales para obtener resultados mas claros y generalizables.
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Summary
Impact of walking on cardiovascular health in adults and older adults: A systematic review

This systematic review evaluates how walking affects cardiovascular health in adults and older adults. By
examining different types and durations of walking and their impact on cardiovascular parameters, it
synthesizes evidence from current studies. Following PRISMA guidelines, a comprehensive search was
conducted in PubMed, Google Scholar, Cochrane, MEDLINE, and Web of Science using predefined
keywords, yielding 15 articles that met the inclusion criteria. Overall, the findings show that walking has
predominantly beneficial effects on cardiovascular health and contributes to the prevention of
cardiovascular disease, especially in older individuals. Low- to moderate-intensity walking is particularly
associated with favorable cardiovascular changes. However, the lack of significant benefits in some studies
appears to be related to individual variability and differences in walking frequency, duration, and protocol
design. Future research should prioritize longer-term interventions with walking programs adapted to
individual characteristics to obtain clearer and more generalizable results.
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Introduction

Walking, as a form of physical activity performed at
low intensities, is an accessible, cost-effective exer-
cise with the potential to improve the overall health
status of both adults and the elderly [1, 2, 3]. Its
importance in the prevention and management of
cardiovascular diseases is increasingly emphasized
[4, 5]. Cardiovascular diseases represent a major
global public health concern, significantly contribut-
ing to mortality and morbidity while adversely im-
pacting individuals’ quality of life [6, 7]. In this
context, understanding the effects of regular physi-
cal activities like walking on these diseases can con-
tribute to the development of effective preventive
health strategies.

The literature highlights numerous studies un-
derscoring the significant cardiovascular benefits of
walking for adults and the elderly. Regular walk-
ing has been shown to lower blood pressure, reduce
abdominal fat, improve blood lipid and lipoprotein
profiles, and positively influence glucose balance [8].
Moreover, walking reduces the risk of cardiovascu-
lar diseases, type 2 diabetes, and cognitive decline
in older individuals [9]. Prolonged walking exhibits
protective cardiovascular effects by mitigating organ
damage caused by hypertension [10]. Additionally,
it decreases mortality and morbidity associated with
coronary heart disease. Regular, moderate-intensity
walking is not only an effective method for promot-
ing cardiovascular health in adults and the elderly
but also enhances cardiorespiratory fitness, muscle
strength, and balance while reducing the risk of in-
jury and falls [11].

However, exercise intensity plays a critical role,
as excessively intense physical activities may result
in adverse effects. High-intensity exercises, particu-
larly among individuals unaccustomed to such activi-
ties, may lead to acute cardiac events and increase the
risk of maladaptive cardiac remodeling [12]. There-
fore, light to moderate-intensity physical activities
are recommended for older adults [8].

This systematic review aims to examine the ef-
fects of walking on cardiovascular health in adults
and the elderly, synthesizing existing knowledge in
the literature while identifying gaps in this field. The
study seeks to raise awareness of the importance of
promoting physical activity at both individual and
societal levels. Additionally, it is anticipated that
the findings will be translated into practical recom-
mendations that health professionals can utilize. A
comprehensive exploration of the contributions of
walking to cardiovascular health will guide future re-
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search and facilitate tangible steps toward improving
public health. Accordingly, the primary objective of
this systematic review was to investigate the cardio-
vascular effects of walking on adults and the elderly
while compiling the existing literature and identify-
ing knowledge gaps in this domain.

Methods

This systematic review was conducted in accordance
with Preferred Reporting Items for Systematic Re-
views and Meta-Analysis (PRISMA) guidelines.

Search strategy

Electronic database searches were conducted in
PubMed, Google Scholar, Cochrane, MEDLINE, and
Web of Science databases. The search was limited
to papers published in English from 1999 until the
10th of December 2023. With the understanding that
cardiovascular health is a broad term in the present
scientific literature, we identified papers investigatin
g the effects of walking on cardiovascular health us-
ing the following keywords: “cardiovascular health”
OR “cardiovascular fitness” OR “cardiovascular risk
(factors)” OR “ hearth health” OR “cardiac health”
OR “vascular health” OR “cardiometabolic health”
highlighting that descriptions with no link or affin-
ity to the focus and objective of the research were
excluded. Considering walking, we used different
keywords to also avoid not finding any work that
is relevant to this topic: “walking” OR “strolling”
OR “brisk walking” OR “step count” OR “recreative
walking” OR “ active transport” OR “low-impact
physical activity” OR “walking cadence” OR “walk-
ing pace” OR “Leisure walking” OR “moderate/low
intensity physical activity”. All these broad terms
were used in combination with keywords related to
the target population: "elderly" OR "older adults” OR
“old population”. Articles were included if they (1)
were original articles containing empirical data and
analyzing effects of walking on cardiovascular health
of elderly.

Study selection/eligibility criteria

All the studies that were published in journals in En-
glish were included if: (a) examined a group of in-
dividuals aged > 50 years; (b) included an objective
measurement of walking, i.e. physical activity; (c)
tested at least one measure of cardivascular health.
Studies with the following characteristics were ex-
cluded: (a) review papers; (b) studies with no data on
walking (pace and distance); (c) studies with no data
on cardiovascular health. Two authors independently
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screened titles and abstracts of potentially relevant
studies (IL, TI, SS). If still potentially relevant after
initial screening, two authors independently screened
full texts (IL, TI, SS) to examine eligibility. Any in-
congruities identified in the selection process were
addressed through collaborative deliberation with co-
authors.

Extraction of data

Two authors extracted and synthesised data into ta-
bles (IL,TI, SS). Studies were coded for: first au-
thor, year of publication, participant characteristics
(age, sex, number of participants), country, walking,
measured variables and study findings. Study charac-
teristics were manually extracted into custom Excel
workbooks and then transffered into Table 1.

Data synthesis and analysis

All results of the papers that were analyzed in detail
and included in the systematic review were qualita-
tive presented. It is noteworthy that all incorporated
outcome data maintained a continuous nature.

Results

Figure 1 shows the PRISMA flowchart of the search
and eligible study selection. After entering keywords
2223 articles were found in initial search. After du-
plicates were removed, the search resulted in 1242
articles published up to Decemeber 10th, 2023. Ti-
tle and abstract screening resulted in 174 articles of
interest, of which 15 were identified for inclusion in
systematic review (Figure 1).
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Figure 1: PRISMA Flowchart of search and eligible
study selection

The results of the study are presented in Table 1
below.
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Discussion

This systematic review aimed to examine the effects
of walking on the cardiovascular health of adults and
elderly individuals by synthesizing findings from the
existing literature. It evaluated the impact of different
walking patterns and durations on cardiovascular pa-
rameters. The data derived from the studies presented
in Table 1 indicate that walking generally exerts pos-
itive effects and plays a significant role in preventing
cardiovascular diseases, particularly in elderly indi-
viduals.

Woolf-May et al. [13] demonstrated that walking
at varying durations and intensities significantly re-
duced LDL levels, a critical biomarker for managing
cardiovascular risk. Similarly, Hakim et al. [14] and
Kimata et al. [24] reported that increased daily walk-
ing distance was associated with a reduction in coro-
nary heart disease (CHD) risk. These findings under-
score the protective effects of long-distance walking
on cardiovascular health. Johansson et al. [25] fur-
ther supported this, showing significant reductions in
both LDL levels and systolic blood pressure (SBP)
following regular walking interventions.

Several studies highlighted the positive effects
of walking on key cardiovascular parameters, in-
cluding body mass index (BMI), SBP, and diastolic
blood pressure (DBP). Johnson et al. [17], Rous-
sel et al. [19], and Wennberg et al. [21] observed
substantial improvements in these measures follow-
ing structured walking programs. Johnson et al.’s
24-week program, in particular, reported significant
reductions in BMI, SBP, and DBP, emphasizing the
benefits of gradual and consistent walking regimens.
Roussel et al. [19] also noted increases in Vo2max
and reductions in BMI and body weight, indicat-
ing that moderate-intensity, long-duration walking
can enhance both cardiovascular and cardiorespira-
tory health. Additionally, Prasertsri et al. [26] found
significant improvements across multiple parameters,
including reductions in BMI, SBP, DBP, resting heart
rate (RHR), triglycerides (TR), and LDL levels after
a 12-week walking program. This study highlights
the comprehensive benefits of walking when imple-
mented as a structured and sustained intervention.

The duration and intensity of walking emerged as
crucial factors for achieving meaningful health bene-
fits. Park et al. Park et al. [22] and Soares-Miranda et
al. [23] reported significant reductions in BMI, SBP,
and DBP following walking durations of 30-50 min-
utes and highlighted the long-term protective effects
of regular walking against CHD. However, Morrison
et al. [18] found that shorter walking durations (e.g.,
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8 minutes) improved blood lipid profiles but were in-
sufficient to enhance submaximal fitness levels, sug-
gesting that extended durations are necessary to opti-
mize health outcomes.

Gray et al. [16] reported an increase in step
counts among participants using pedometers, yet no
significant changes were observed in BMI, SBP, or
DBP. These findings suggest that while walking may
promote physical activity levels, its impact on cardio-
vascular parameters may require higher intensities or
longer durations.

Some studies reported limited effects of walking,
emphasizing the importance of tailoring walking pro-
grams to individual needs. Costello et al. [20] and
Karmakar et al. [27] noted no significant changes in
SBP, DBP, or resting heart rate (RHR) in their respec-
tive walking programs, except for reductions in RHR
observed in the latter study. These findings suggest
that walking intensity, frequency, and duration must
align with participants’ baseline health conditions to
achieve optimal outcomes.

Bertoni et al. [15] demonstrated improvements
in the ankle-brachial index (ABI), a marker of vas-
cular health, following walking interventions. How-
ever, no significant changes were observed in carotid
intima-media thickness (IMT) or coronary artery cal-
cification (CAC). These results indicate that while
walking may improve certain aspects of vascular
health, its effects on structural vascular changes
might require longer durations or higher intensities.

In light of this evidence, walking, particularly at
low to moderate intensity, appears to have positive ef-
fects on cardiovascular health. However, the lack of
efficacy observed in some studies suggests that indi-
vidual differences, frequency, duration, and protocols
play critical roles in producing effective results. Fu-
ture research should focus on longer-term and indi-
vidualized protocols to obtain clearer and more gen-
eralizable outcomes.

Conclusion

The findings of this review indicate that walking is
a beneficial physical activity for improving cardio-
vascular health, although its effectiveness may vary
depending on individual differences and implemen-
tation protocols. Future studies are recommended to
explore the health impacts of walking in greater depth
and develop more effective health strategies.
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Table 1: Qualitative summary of studies examining the effects of walking on cardiovascular health of elderly

Study (first author/year) Sample ch;:;ctcnsuc;/lean age £ SD Country Walking (pace and distance) Measured variables | Study findings
4.8 km/h
LW - 20-40 min/bout
Woolf-May et al. [13] n =56 ;3 gl 50 - 66 UK IW - 10-15 min/bout EII;L [l:\gi‘llw’ Swi
SW - 5-10 min/bout
(XELG70; Woodway, Weil am Rhein, Germany)
<0.25 mile/d <0.25 CHDJ (5.1%)
Hakim et al. [14] n=2678 | M 71-93 USA 0.25 - 1.5 mile/d CHD 0.25 - 1.5 CHD/ (2.5%)
>1.5 mile/d >1.5 CHD/ (2.5%)
. ABI
. 3393 F Questionnarie ABIT
Bertoni et al. [15] n=6482 3089 M 624103 USA (light+moderate+vigorous) 2\1’{: IMT, CAC @
BMI
STEP with pedometar >1.56m/s
Gray et al. [16] n=48 37F 51.3+£8.3 UK (HJ-109E Slt)ep-O-MeterA SBP STEPT
1M Omron Healthcare UK) ' DBP BMI, SBRDBP &
STEP
24 week- 2 phases BMI BMI|
24F 12 weeks- subjective pace and distance SBP SBP |
Johnson et al. [17] =l |0 | 565472 Canada e iays Wezkly’ 20 min DBP DR
walking (10% increase every 3 weeks) HR HR]
) ) } BL BLT
Morrison et al. [18] n=38 F 65-70 Australia 8-min walk at 4.5 km/hr
SF SF|
Vo2max Vo2maxT
Roussel et al. [19] n=153 | F 50 - 65 France 45-min walt at 60% of HR BMI
BMLBW/
BW
™ 12 weeks — 3 days weekly, 30 min walking RAR
Costello et al. [20] n=15 51.3+6.1 USA Lo . - SBP RHR,SBP.DBP@OF
8F (speed individualised determined by HR) DBP
. SBP SBP]
Wennberg et al. [21] n=531 M 50.0 +£7.3 Sweden X\?vlvl:nmgodcralwvigorous) DBP DBP|
BMI BMIJ]
BM
o BMJ
IM 30-40 min for 2.5-3.5 km BMI
Parketal. [22] n=28 )\ p |00 Tapan 30-50 min for 3.5-4.5 km SBP gll;/gf)BP
DBP ’ l
. 1249F . - .
Soares-Miranda et al. [23] | n=2407 798M 73.1 £6.2 USA Last 6 weeks, walking at subjective pace and distance | CHD CHD|
<0.25 mile/d <(2)‘2/5 (%m (27.1 vs.
Kimata et al. [24] n=2637 | M 71-93 USA 0.25 - 1.5 mile/d CHD 12:7/1000 person years)
> 1.5 mile/d >1.5 CHD/ (12.2 vs.
9.1/1000 person-years)
Walking with accelerometers 24h/7days
Johansson et al. [25] n=280 :;él;/l >65 Denmark (ActiGraph GT3X+; sampling frequency: iBDi ]sdBDII)j
30 Hz; ActiGraph, Pensacola, Florida, USA)
BMI SBPO
RHR DBPQ
Prasertsri et al. [26] n=43 i?ll\:/l 71.2+5.0 Thailand 12 weeks, 3 days a week, 30 min walking ]S)?;; EL/[]I{LL
TR TR]
LDL LDL|
65M RHR RHR|
Karmakar et al. [27] n=107 1R 62.5+4.9 Saudi Arabia | 15 weeks, 3x weekly, 50-70min SBP SBP@®
DBP DBP@

Legend: | - decrease; T - increase; = - no changes M — male; F — female; LW- long walkin; IW — intermediate walking; SW — short walking; HR — heart rate; RHR — resting heart rate
LDL - lipoprotein; CHD — coronary heart disease; ABI - ankle-brachial index; IMT - carotid intima-media thickness; CAC - coronary artery calcification; BMI -body mass inde;
SBP - sistolic blood preassure; DBP — diastolic blood preasure, STEP — step count; BL — blood lipids; SF -submaximal fitness; BM — body mass;TR - triglycerides




