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Abstract

Exercise and physical activity are widely promoted as an effective means of improving the health and physical
functioning of older adults. Walking as a recreational activity is one of the safest and most appropriate forms
of physical activity for older adults. The aim of the study was to explain, by searching the available literature,
how different walking models affect the health-related fitness parameters of the elderly. The search and anal-
ysis of the studies were done in accordance with the PRISMA guidelines, and the study protocol was registered
with PROSPERO, number CRD42023461140. An electronic databases search (Google Scholar, PubMed, Mendeley,
Science Direct, and Scopus) yielded 225 relevant studies conducted in the last 15 years. A total of 15 studies were
included in the qualitative synthesis, which analyzed the effects of different types of walking, such as Nordic
walking, normal walking, and other unconventional walking programs, such as dog walking, ecological walk-
ing, walking with ankle weights, and continuous stair walking, on various health fitness variables in the older
population. Nordic walking has been shown to be an effective exercise for improving body composition, cardio-
vascular fitness, motor abilities, and balance in the elderly individuals. Normal walking has also been found to
positively influence body composition and muscle strength, while improving VO2max, balance, and flexibility.
Unconventional walking programs such as dog walking, ecological walking, walking with ankle weights, and
continuous stair walking have also shown positive results in improving aerobic endurance, leg strength, upper
limb strength, and functionality of heart capacity. However, it is important to ensure proper intensity and volume
of training to avoid potential negative outcomes, such as an increase in subcutaneous fat or overtraining. Overall,
walking programs can be an effective and accessible way for elderly individuals to improve their physical fitness
and overall health. The obtained results indicate the necessity of physical activity in old age in order to lead a
quality and healthy life.
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Introduction of modern society is the lack of physical activity (Pedisic,

Exercise and physical activity are widely promoted as  Juraki¢, Rakovac, Hodak, & Dizdar, 2011). Regular physical
effective means of improving the health and physical func-  activity significantly reduces the risk of developing coronary
tioning of older adults and elderly people (Carlson et al,  heart disease (CHD) (Mora, Cook, Buring, Ridker, & Lee,
1999; Evans, 2002; Singh, 2002). One of the biggest problems ~ 2007), and non-insulin-dependent diabetes mellitus (Lynch
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et al., 1996) over an average follow-up period of 8.5 years,
with a dose-response relationship indicating that higher lev-
els of physical activity offer greater protection against both
conditions. Moreover, the studies reveal that higher adiposi-
ty levels and lower physical fitness are associated with an in-
creased risk of developing diabetes, and that higher levels of
physical fitness may mitigate the risk associated with higher
adiposity levels to some extent. These findings emphasize the
importance of engaging in regular physical activity for the
prevention of CHD and diabetes, and highlight the complex
interplay between physical activity, adiposity, and fitness
in disease development (Berlin & Colditz, 1990; Helmrich,
Ragland, Leung, & Paffenbarger Jr, 1991; Katzmarzyk, Craig,
& Gauvin, 2007; Lindsted, Tonstad, & Kuzma, 1991). The
level of physical activity is associated with health status, and
in many scientific studies it has been proven that elderly
people who engage in aerobic exercise are able to improve
muscle strength, aerobic capacity, bone density, body com-
position and achieve a wide range of additional health ben-
efits (Capri¢ et al., 2025; Kelley & Kelley, 2001; Lemura, Von
Duvillard, & Mookerjee, 2000; Palombaro, 2005; Spirtovié
et al., 2023). The health benefits of physical activity may
be greater in the elderly compared to the younger popula-
tion, as inactivity, falls, osteoporosis, functional limitations,
disability, and depression are more common in older age
(World Health Organization, 2010). Regular physical ac-
tivity in older adults has profound physiological effects on
the body. Aerobic exercise enhances cardiovascular fitness
by increasing heart rate, cardiac output, and oxygen con-
sumption, improving the delivery of oxygen and nutrients
to the muscles. Strength training stimulates muscle hyper-
trophy, leading to increased strength and endurance, while
also promoting bone health through the stimulation of bone
mineral density (Nelson et al., 2007). At the cellular level,
physical activity triggers mitochondrial biogenesis, improv-
ing energy production and metabolic function. Exercise also
modulates inflammation, reducing the release of pro-in-
flammatory molecules and promoting an anti-inflammatory
state. These physiological adaptations collectively contribute
to improved cardiovascular health, muscle function, bone
density, metabolic regulation, and inflammatory profile in
older adults, emphasizing the importance of regular physical
activity for maintaining overall health and well-being in this
population (Nelson et al., 2007).

As life expectancy in the population around the world
increases, there is interest in maintaining and improv-
ing physical activity levels and function in older adults
(Chodzko-Zajko et al., 2009; Garber et al., 2011; Song, Yoo,
Choi, & Kim, 2013; Takeshima et al., 2013). Physical activity
programs are being implemented to improve quality of life,
as older people prefer a higher quality of life rather than lon-
gevity (Horder, Skoog, & Frindin, 2013; Phelan, Anderson,
Lacroix, & Larson, 2014). Recreational sports not only en-
courage and enhance an individual's fitness components
(Lee et al., 2011), but they also play a vital role in promot-
ing both individual and societal health by emphasizing the
positive effects of regular physical activity on chronic disease
prevention, mental well-being, social integration, and eco-
nomic benefits (Khan et al., 2012).

Available physical activity recommendations for older
adults include aerobic endurance training (Bull et al., 2020).
Aerobic training primarily activates mitochondrial biogenesis

and angiogenesis leading to enhanced cardiovascular function
and muscle metabolism (Beere, Russell, Morey, Kitzman, &
Higginbotham, 1999). Although the impact of aerobic exercise
on cardiovascular and metabolic function is well known, the
influence of aerobic training on muscle function is currently
being established. Some studies suggest that aerobic training
leads to muscle hypertrophy and increases muscle strength in
older adults (Harber et al., 2009). The observed muscle hyper-
trophy is linked to enhanced ability to produce muscle power,
better myofiber contraction function, and an increase in the
composition of myosin heavy chain (MHC) I protein (Harber
etal., 2012).

Walking, as a recreational aerobic activity, improves mo-
tivation in older adults and it is one of the safest and most
appropriate forms of activity for older adults (Ekkekakis,
Hall, VanLanduyt, & Petruzzello, 2000). The World Health
Organization (WHO) at least 150 minutes of aerobic phys-
ical activity of moderate intensity per week, or 300 minutes
per week for additional health benefits for people over the age
of 65 (World Health Organization, 2010). As one of the most
frequently recommended, preferred and most represented ac-
tivities, walking is easily feasible in everyday life with the pos-
sibility of maintenance even in old age (Morris & Hardman,
1999). While aging after age 50 modifies many gait charac-
teristics, shorter steps and slower walking speed may be the
most functionally meaningful (Jerome et al., 2015). Jerome et
al. (2015) found that the degree of reduction in step length and
walking speed is linked to the extent of health decline during
aging. Previous studies have examined physiological indica-
tors of aerobic walking effort, such as oxygen consumption,
ventilation, lactate, muscle activation, and heart rate, as well
as how effort affects physical activity in the elderly (LaRoche
etal., 2018).

Increased cardiovascular, pulmonary, neuromuscular, and
metabolic responses during a fixed-speed walk in older adults
were associated with lower daily stepping time and fewer up-
down transitions per day, suggesting that walking intensity
plays a mediating role in their daily activity patterns; further-
more, Walking Effort was found to mediate the effects of age
and BMI on Daily Activity, while the rating of perceived ex-
ertion and VO2 were not linked to Walking Effort or other
activity parameters such as daily stepping time, energy expen-
diture, up-down transitions, or sitting/lying time (LaRoche et
al., 2018).

Previous research has proven that older adults should
aim for at least 150 minutes of moderate-intensity aerobic
activity or 75 minutes of vigorous-intensity aerobic activity
per week, in addition to muscle-strengthening exercises on
two or more days, to mitigate the risk of chronic diseases
and prioritize balance exercises for fall prevention (Nelson
et al., 2007). Furthermore, a critical review highlighted the
numerous benefits of regular physical activity in later life,
including a reduced risk of functional limitations, improved
physical performance measures such as walking speed and
balance, and an enhanced overall quality of life (Keysor,
2003). Specifically, walking exercise training in elderly indi-
viduals has been shown to enhance immune response, with
increased natural killer cell activity and production of inter-
feron-gamma (Kimura et al., 2006). Forest walking, com-
pared to city walking, significantly improves heart rate vari-
ability (an average increase of 56.1 ms) and reduces systolic
blood pressure (a decrease of 3.7 mmHg) (Lee & Lee, 2014).
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Nordic walking has demonstrated significant improvements
in functional ability, indicated by a 9.9% increase in the
6-minute walk test distance, and noteworthy reductions in
systolic blood pressure (7.6 mmHg) and diastolic blood pres-
sure (4.1 mmHg) in elderly women (Mikalacki, Cokorilo, &
Kati¢, 2011). Lastly, regular dog-walking has been found to
lead to significant improvements in physical capacity among
elderly patients after myocardial infarction, with an average
increase of 24.5 meters in the 6-minute walk test distance and
a significant improvement in exercise duration on a tread-
mill by 3.8 minutes (Ruzi¢, Mileti¢, Ruzi¢, Persi¢, & Lagkarin,
2011). These findings emphasize the importance of engaging
in various forms of physical activity to promote health and
well-being in older adults.

Despite the considerable focus on walking and its influ-
ence on the fitness aspects of the elderly, there is a necessi-
ty for extensive research that integrates all available studies.
Therefore, the aim of the study was to investigate, by searching
the available literature, how different walking models affect the
health-related fitness parameters of the elderly and which type
of walking will yield the best results on specific fitness param-
eters of elderly individuals.

Methods
Search strategy

Studies were searched and analyzed in accordance with
the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines (Page et al., 2021).
This review was performed following the methods docu-
mented in the protocol registered with the PROSPERO da-
tabase prior to commencement (#CRD42023461140). The
research included studies conducted from 2006 to 2021, cov-
ering the last 15 years and ensuring up-to-date findings that
reflect current trends in the field. The search was conducted
until December 15, 2021, with a final update in January 2022.
The studies were searched through the following electron-
ic databases: Google Scholar, PubMed, Mendeley, Science
Direct, and Scopus. The keywords used in the search strategy
were derived from the following key concepts “walking”, “el-
derly persons”, and “fitness status” The following keywords
were used for the search: (“walking” OR “free walking” OR
“nordic walking” OR “stair walking” OR “brisk walking”)
AND (“elderly” OR “older adults” OR “aging” OR “old peo-
ple” OR “pensioners”) AND (“fitness” OR “body fitness” OR
“motor skills” OR “motor status”) AND (“cardiorespiratory”
OR “functional ability” OR “VO2max”). In order to include
the relevant studies and analyze the obtained data, a descrip-
tive method was used. Likewise, to increase sensitivity, we
had to adapt to the particular database. The sensitivity, i.e.,
search filters in each database, was based on the year of pub-
lication, set from 2006 to 2021. Then, titles and abstracts were
checked for relevance, and whole studies were retrieved and
considered for inclusion. Scientific studies were searched ex-
clusively in English, and only the original research (pre-post
treatments and cross-sectional studies) with a sample of par-
ticipants older than 55 years was considered.

Inclusion criteria

Eligibility criteria were presented according to the PICO
model for eligibility criteria (participant, intervention, com-
parison, and outcome) (Nishikawa-Pacher, 2022). The stud-
ies that were included in the final analysis had the follow-
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ing criteria defined: 1. Original scientific studies; 2. Studies
written exclusively in English; 3. Studies with older adults; 4.
Interventionary studies involving animals or humans, and
other studies that require ethical approval, must list the au-
thority that provided approval and the corresponding eth-
ical approval code. Studies where measuring instruments
were applied in laboratory and field conditions; 5. Studies
where accompanied walking is excluded for elderly people;
6. Studies examining the connection between walking re-
sults and fitness components; 7. Studies with experimental
walking treatment.

Exclusion criteria

Studies were excluded from further analysis based on
the following results: 1. Studies written in other languages; 2.
Inadequate sample of respondents (athletes, younger people,
people with disabilities, etc.); 3. Studies in which the results are
not adequately presented or the parameters for further analy-
sis are missing; 4. Studies where non-standardized measuring
instruments were applied; 5. All studies that are not longitu-
dinal.

Risk of bias assessment

The risk of bias was assessed using the PEDro scale (de
Morton, 2009) to determine the quality of reviewed studies
and the potential risk of bias. Two independent authors (A.M.
and B.K.) assessed the quality and risk of bias using check-
lists. Concordance between reviewers was estimated using the
k-statistic data to review the full text and assess relativity and
risk of bias. In case of discordance as to findings of the risk of
bias assessment, the obtained data were assessed by the third
reviewer (A.A.V.), who also gave the final decision. The k rate
of concordance between reviewers findings was k=0.87.

Data extraction

The standardized data extraction protocol was applied
(Cochrane Consumer and Communication Review Group’s)
(Prictor & Hill, 2013), and for each research, the following pa-
rameters are shown: 1. First author and year of publication; 2.
Information about respondents, such as sample size, gender,
and ethnicity; 3. Experimental treatment (duration, frequency;,
scope, intensity); 4. Variables; 5. Results; 6. Conclusion. Data
extraction was conducted independently by two authors (A.M.
and B.K.), and the lists of references from previously assessed
and original research were also reviewed. After that, each au-
thor cross-examined the found studies, which were then taken
for further analysis or rejected. After a detailed identification
process, studies were considered to be relevant if they met the
inclusion criteria.

Results
Quality of the studies

Of the total number of studies that were included in the
qualitative synthesis, and based on the points each study scored
on the PEDro scale, the final study assessment scores were de-
fined. According to Maher et al. (2003) a score between 0-3
points, that study will be classified with “poor” quality, 4-5
points with “fair” quality, 6-8 points with “good” quality, and
9-10 points with “excellent” quality. Of all studies included in
this systematic review, 2 studies showed fair quality, and 13
studies showed good quality, as shown in Table 1. The average
score of all studies is 6.4, which means good quality.
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Table 1. PEDro scale results

Criterion

Study

-
o
-
-

1

Audette et al. (2006) Y
Kimura et al. (2006) N
Kubo et al. (2008) Y
Hagner et al. (2009) N
Yoo et al. (2010) Y
Mikalacki et al. (2011) N
Ruzi¢ et al. (2011) N
Magistro et al. (2013) Y
Song et al. (2013) Y
Prakhinkit et al. (2014) Y
Chen etal. (2017) Y
Rogers et al. (2017) Y
He et al. (2018) Y
Gomeiiuka et al. (2019) Y
Gomenuka et al. (2020) Y
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Legend: 1—eligibility criteria; 2—random allocation; 3—concealed allocation; 4—baseline comparability; 5—blind subject; 6—blind clinician;
7—nblind assessor; 8—adequate follow-up; 9—intention-to-treat analysis; 10—betweengroup analysis; 11—point estimates and variability;
Y—criterion is satisfied; N—criterion is not satisfied; >—total awarded points.

Selection and characteristics of studies

A search of electronic databases and scanning the refer-
ence lists yielded 986 studies. Lastly, a total of 15 full-text stud-
ies were included in the systematic review. The study selection
process is shown in Figure 1.

These 15 studies included in the systematic review are
presented in Table 2. Scientific studies selected for detailed
analysis usually had one experimental and one control group.

The oldest research in this review is from 2006 (Audette et al.,
2006; Kimura et al., 2006), and the most recent research was
published in 2020 (Gomenuka et al., 2020). The total num-
ber of respondents is 611, and the number of respondents is
quite different in all papers. The smallest number of respon-
dents was 17 (Rogers, Rogers, Fujita, Islam, & Takeshima,
2017), while the largest number of respondents was 67 (Song
etal, 2013). The youngest respondents were 58.5+6.90 years

—
e Records removed before
o screening:
S Records identified from*: & Duplicate records removed
= Databases (n = 986) v (n=76)
£ Records removed for other
i reasons (n = 249)
!
G
Records screened > Records excluded**
(n=661) (n=312)
Reports sought for retrieval | Reports not retrieved
=3 (n = 349) > (n=124)
£
: I
«
Reports assessed for eligibility N Reps:sig);g:geg;d some
(n=225) g chronic disease (n = 62)
Not written in English (n = 23)
Participants were people with
disabilities (n = 45)
Unstandardized tests (n = 19)
Papers with some additional
T v exercises sessions beside
() walking (n = 26)
Transversal studies (35)
§ Studies included in review
E (n=15)
—

FIGURE 1. Shematic represantation of the search strategy for studies
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old (Mikalacki et al., 2011), while the oldest were 74.8+1.7
years old 45 (Prakhinkit, Suppapitiporn, Tanaka, & Suksom,
2014). The vast majority of studies measured body compo-
sition, maximal oxygen consumption, muscle strength, and
blood pressure. The duration of the program in most pa-
pers was 12 weeks, based on which it can be concluded to
what extent different walking models affect the fitness com-
ponents. The shortest experimental treatment was 8 weeks
(Gomeiiuka et al., 2019; Gomeiiuka et al., 2020; Rogers et
al., 2017), and the longest treatment was 52 weeks (Ruzi¢
et al., 2011). The highest frequency was five times a week
(Kimura et al., 2006) while the lowest frequency was twice
a week (Chen, Hsieh, Tseng, Ho, & Nosaka, 2017; Kubo et
al., 2008). In all other papers, the frequency was three times

Table 2. Review of studies

a week. The most common forms of walking were Nordic
walking (Gomenuka et al., 2019; Gomenuka et al., 2020;
Hagner, Hagner-Derengowska, Wiacek, & Zubrzycki, 2009;
He et al.,, 2018; Mikalacki et al., 2011; Song et al., 2013)
and normal walking (Audette et al., 2006; Gomenuka et al.,
2019; Gomerfiuka et al., 2020; Kimura et al., 2006; Rogers et
al., 2017; Song et al., 2013; Yoo, Jun, & Hawkins, 2010). A
smaller number of studies have recorded some other models
of walking, such as fast walking, stair climbing, economical
walking, Buddhist walking meditation, and dog walking
(Chen et al., 2017; He, Wei, & Can, 2018; Magistro, Liubicich,
Candela, & Ciairano, 2014; Prakhinkit et al., 2014; Ruzi¢ et
al., 2011). All papers investigated the effect of walking on
fitness in the elderly.
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8 Normal walking, flexibility with the
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kot 19 W 71445 12 3x 40 max heart  Flexibility, single  VO2max, flex; ~ walking, while the
2 rate leg balance, WKZSLB, Str results of tested
3 strength strength and
2 balance show no
improvement with
the influence of the
treatment.
There was no major
’g Normal change between
] walking, body treatments before
= o composition, and afterwards in
- 8 71.6£7.8 12 5% 30 809% of max V02, basal WKIBC weight, as well as
w 22 heart rate . WK]Vo2 L
© metabolism, significant changes
E Salivary and in VO2. Peak VO2 was
& Blood variables 1143.4 £ 236.9 and
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The results of this
® Normal research suggest
S walk at . .
g a self- walklng,.b'ody WKBBC that walking at a
© 35 M Ggaise 24 2x 1540  selected, composition, WK Str free pace affects
kTl w muscle thickness the hypertrophy
P comfortable WK—MTK
2 ace for knee, and strength of the
2 P strength muscles of the lower
limbs in the elderly.
The results of this
) study showed that
S . .
‘NT pivliar?afe Nordic cal\:woirr: Er\g\iktl)r;%y
S 53 W 625£543 12 3x 90  between walk, body NWBC composition and
composition, NW<«—BMI
] 100 and 140 blood sample reduce body mass
% bpm P index. It also affected
T the parameters of the

blood count.
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of results; WK- normal walking; NW- nordic walking; EW- economical walking; BWM- a walking meditation based on Buddhism; VO2max- maximum
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Discussion

The aim of the study was to investigate, by searching the
available literature, how different walking models affect the fit-
ness of the elderly and which type of walking will yield the best
results on specific health-related fitness parameters of elderly
individuals. In all the studies, which this systematic research in-
cluded, the association between walking variables and the fitness
of the elderly was proven. Research that analyzed Nordic walking
showed that the significance of the positive impact on body com-
position results, such as a reduction in body mass index, was con-
firmed (Gomenuka et al., 2019; Gomefiuka et al., 2020; Hagner
et al., 2009; Kubo et al. al., 2008; Mikalacki et al., 2011; Song et
al., 2013), decrease in fat percentage (Gomenuka et al., 2019;
Song et al,, 2013), decrease in body weight (Song et al., 2013),
as well as an increase in muscle percentage (Chen et al., 2017;
Rogers et al., 2017). Variables that showed fitness were drasti-
cally improved compared to the initial measurement. Maximal
oxygen consumption improved (Audette et al., 2006; Gomenuka
etal,, 2019; He et al., 2018; Kimura et al., 2006; Mikalacki et al.,
2011), and blood pressure (He et al., 2018; Mikalacki et al., 2011;
Prakhinkit et al.,, 2014; Ruzi¢ et al., 2011). The programs also
showed improvement in balance (Chen et al., 2017; Gomefiuka et
al., 2019; Magistro et al., 2014), flexibility and mobility of muscles
and joints (Magistro et al., 2014; Prakhinkit et al., 2014), while
the improvement of muscle strength was proven by the largest
number of papers (Audette et al., 2006; Gomenuka et al., 2020;
Prakhinkit et al., 2014; Rogers et al., 2017; Yoo et al., 2010).

Nordic walking is generally accepted as great exercise for im-
proving a wide variety of health-related fitness parameters, and
positive results were observed in all gathered papers. Hagner et
al. (2009) found that a 12-week Nordic walking program can
influence the reduction of BMI (p<0.05). The subjects trained 3
times a week for 90 minutes, with an intensity of 100-140 bpm.
These results were confirmed by a relatively similar research
(Mikalacki et al., 2011), which also implemented a program 3x
per week for 12 weeks with an intensity of 50-90 HR but with
a training duration of 15-55 minutes. It was found that Nordic
walking can have an effect on heart rate at rest, blood pressure,
and VO2max (p<0.05). Besides that, Song et al. (2013) conclud-
ed that both Nordic and normal walking can improve BMI and
reduce body fat %. Grip strength, sit-to-stand, and arm curl
tests also showed significant improvement. In addition, arm
curl was significantly increased in the Nordic walking group
compared to the normal walking group and the control group,
which is expected since the difference between those two pro-
grams is the activation of the upper limbs during Nordic walk-
ing. The results presented by Gomenuka et al. (2019) showed
that Nordic walking and normal walking can improve balance,
improvements in the self-selected walking speed (primary out-
come, p=0.011, ES=0.42), static balance (p<0.05) and dynamic
variability (p<0.05) were found in both groups. In accordance
with this is research conducted by Gomenuka et al. (2020)
proved that Nordic walking, implemented 3x a week, during the
8 weeks, with training duration of 60 min, and intensity of 70-
105% of Hrmax, is an effective method for sedentary older peo-
ple who need an increase on their cardiovascular endurance.
The benefits of Nordic walking can also be confirmed in the
younger population, where the improvement and increase of all
the mentioned variables can be seen (Bullo et al., 2018; Cebula
et al,, 2017; Jasinski et al., 2015).

The studies that observe the influence of normal walking
on the fitness of the elderly proved that it could have an ef-
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fect on the results after the experimental treatment. In paper
of Rogers et al. (2017) during 8 weeks of experiment, with the
frequency of 5 times a week, 20 to 30 minutes of training, nor-
mal walking positively influenced results of body composition
and muscle strength. The results of study (Audette et al., 2006)
indicate an improvement in VO2max and flexibility, while the
results of tested strength and balance showed no improvement
with the influence of treatment. Hypertrophy and strength of
muscles of lower limbs can be affected by 24 weeks of normal
walking two times a week (Kubo et al., 2008).

Body composition improved, especially in body mass index
variables (Gomerfiuka et al., 2019; Song et al., 2013), reduced
body fat percentage (Gomenuka et al., 2019; Rogers et al., 2017;
Songetal., 2013), and increased muscle percentage (Gomefiuka
et al,, 2019; Rogers et al., 2017; Song et al., 2013). Motor abil-
ities were improved, and the greatest significance was shown
in the increase in strength (Audette et al., 2006; Rogers et al.,
2017; Yoo et al., 2010). It has been proven that improvements
in balance (Gomeiiuka et al., 2019), and flexibility (Audette et
al., 2006) results can be influenced, while one study did not
show improving body composition and maximal oxygen con-
sumption (Kimura et al., 2006). Research that addressed the
impact of normal walking on fitness in younger population
had a significant improvement (Karstoft et al., 2013; Silvernail,
Milner, Thompson, Zhang, & Zhao, 2013; Villarrasa-Sapifia,
Serra-And, Pardo-Ibanez, Gonzalez, & Garcia-Masso, 2017).

In contrast to previously mentioned papers are results which
showed different outcomes of the programs. Kubo et al. (2008)
have determined that after 24 weeks of walking training there
may even be negative results, specifically an increase in subcu-
taneous fat. In their work, the respondents had training twice
a week for 15-40 minutes. The negative results were probably
caused by the intensity of the training because the subjects were
allowed to determine their own comfortable pace. Given that
respondents without training experience and knowledge prob-
ably did not do the training at a pace sufficient to reduce sub-
cutaneous fat. In addition, they determined that such a training
program can influence hypertrophy and strength, which can be
explained by simply activating people who have not had any
activity or training for a long period of time that would main-
tain muscle hypertrophy. Another work that did not show a
positive impact was the one conducted by Kimura et al. (2006).
They didn’t show any improvement in body composition and
VO2max after 12 weeks. The reason might be a big volume of
5x a week with relatively high intensity (80%) which might lead
to overtraining. This might occur especially if participants are
older and without any activity so they can’t adapt to that level
of physical activity. Some other papers which implemented not
so conventional walking programs also came to a positive con-
clusion. Audette et al. (2006) showed improvement in VO2max
and flexibility (p<0.08) compared to the control group with
no improvement in strength and balance as it was expected
since program did not include exercises which will improve
those variables. Two papers (Prakhinkit et al., 2014; Yoo et al.,
2010) proved that normal walking (Yoo et al., 2010) and bud-
dhist-based walking meditation that included arm swing exer-
cises (Prakhinkit et al., 2014) with intensity of 40-60% of heart
rate reserve, can improve upper limb strength, leg strength, aer-
obic endurance and body composition. In accordance with this
is another work published by Ruzic et al. (2011) which proved
that dog walking 15-30 min a day, 3x a week for 52 weeks, can
significantly improve the functionality of heart capacity.
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Magistro et al. (2014) proved that Ecological walking per-
formed 75 min a day, 3x a week for 16 weeks, with intensity
40-45% HR can improve aerobic endurance by 25%, as well as
lower limb strength (33%) and balance (13%; p<0.05). Chen
etal. (2017) suggested that blood pressure, body composition,
balance and muscle strength can be significantly improved
(p<0.05) with the help of continuous stair climbing after per-
forming it 2x a week for 12 weeks, with training duration of
60 min and with intensity of 88.6+7.8 bpm. He et al. (2018)
investigated the influence of 12 weeks, 3x, 60 min, 45-55% of
Hrmax, brisk walking can reduce size increase in blood pres-
sure during exercise of different intensities and may reduce the
risk of acute cardiovascular diseases in elderly patients with
essential hypertension as well as increasing VO2max.

Yoo, Jun and Hawkins (2010) inspected walking with an-
kle weights can have and proved that significant main effects
of time were found for total fat (23.2+6.6 vs. 21.3+5.7 kg,
p<0.01), leg fat (6.4+0.3 vs. 5.0+1.5 kg, p<0.01), and trunk fat
(10.9+3.1 vs. 10.0+2.8 kg, p<0.01). A significant time x group
interaction was found for trunk fat (p<0.05, np2=0.24). Post
hoc tests indicated significant changes in the exercise group
for trunk fat (11.9+3.1 vs. 10.4+2.5 kg, p=0.00) but not in the
control group (9.9+3.0 vs. 9.6£3.1, p=0.46).

In modern life, a sedentary lifestyle adversely affects peo-
ple's health. By correcting the habit and introducing physical
activity, such as a different model of walking, into the daily
routine, the risk of various heart diseases is reduced, osteopo-
rosis slows down, blood test results of diabetes are improving,
the psychological aspect is more stable and the motivation for
other activities in the elderly increases.

One of the main limitations of this review is that the se-
lected studies primarily focus on Nordic and normal walking
treatments, with limited research conducted on other walk-
ing models such as brisk walking, dog walking, stair climb-

Acknowledgments
There are no acknowledgments.

Conflict of Interest
The authors declared no potential conflicts of interest with respect to the
research, authorship, and/or publication of this article.

Received: 22 June 2024 | Accepted: 11 September 2025 | Published: 01
October 2025

References

Audette, J. F, Jin, Y. S., Newcomer, R, Stein, L., Duncan, G., & Frontera, W. R.
(2006). Tai Chi versus brisk walking in elderly women. Age and Ageing,
35(4), 388-393.

Beere, P. A, Russell, S. D., Morey, M. C., Kitzman, D. W., & Higginbotham, M.
B. (1999). Aerobic exercise training can reverse age-related peripheral
circulatory changes in healthy older men. Circulation, 100(10), 1085-
1094.

Berlin, J. A., & Colditz, G. A. (1990). A meta-analysis of physical activity in the
prevention of coronary heart disease. American Journal of Epidemiology,
132(4), 612-628.

Bullo, V., Gobbo, S., Vendramin, B., Duregon, F, Cugusi, L., Di Blasio, A,, ... &
Ermolao, A. (2018). Nordic walking can be incorporated in the exercise
prescription to increase aerobic capacity, strength, and quality of life for
elderly: a systematic review and meta-analysis. Rejuvenation Research,
21(2), 141-161.

Capri¢, 1., Katani¢, B, Dordevi¢, D., Spirtovi¢, O., Preljevi¢, A, Bisevac, E., ...
Stankovi¢, M. (2025). The effects of physical exercise on metabolic
syndrome in middle-aged and older adults - a systematic. Human
Movement. Ahead of Print.

Carlson, J. E., Ostir, G. V., Black, S. A., Markides, K. S., Rudkin, L., & Goodwin,
J.S.(1999). Disability in older adults 2: Physical activity as prevention.
Behavior Modification, 24(2), 157-168.

Cebula, A, Tyka, A. K., Pilch, W., Szygula, Z., Palka, T., & Sztafa-Cabala, K.
(2017). Effects of 6-week Nordic walking training on body composition

Sport Mont 23 (2025) 3

ing, economic walking, and Buddhist-based walking. As a
result, further experimental studies should be conducted on
these different walking models to examine their impact on
the fitness of the elderly population. Additionally, this sys-
tematic review excluded studies with persons with disabili-
ties, highlighting the need for future research on the impact
of different walking models on this population. Moreover,
future studies could consider analyzing the results by gender
separately or comparing them to identify the potential ben-
efits of different walking models. Despite these limitations,
this study makes a significant contribution to the under-
standing of walking models and their impact on the fitness
of elderly individuals.

Conclusion

In conclusion, this systematic research provides strong
evidence for the positive effects of Nordic walking, normal
walking, and other unconventional walking programs on var-
ious health-related fitness variables in the elderly population.
Nordic walking has been shown to be an effective exercise for
improving body composition, cardiovascular fitness, motor
abilities, and balance in the elderly individuals. Normal walk-
ing has also been found to positively influence body composi-
tion and muscle strength, while improving VO2max, balance,
and flexibility. Unconventional walking programs such as
dog walking, ecological walking, walking with ankle weights,
and continuous stair walking have also shown positive results
in improving aerobic endurance, leg strength, upper limb
strength, and functionality of heart capacity. However, it is
important to ensure proper intensity and volume of training
to avoid potential negative outcomes, such as an increase in
subcutaneous fat or overtraining. Overall, walking programs
can be an effective and accessible way for elderly individuals to
improve their physical fitness and overall health.

and antioxidant status for women >55 years of age. International
Journal of Occupational Medicine and Environmental Health, 30(3), 445.

Chen, T. C,, Hsieh, C. C,, Tseng, K. W,, Ho, C. C,, & Nosaka, K. (2017). Effects
of Descending Stair Walking on Health and Fitness of Elderly Obese
Women. Medicine & Science in Sports & Exercise, 49(8), 1614-1622.

Chodzko-Zajko, W. J., Proctor, D. N., Singh, M. A. F,, Minson, C.T,, Nigg, C. R.,
Salem, G.J., & Skinner, J. S. (2009). Exercise and physical activity for older
adults. Medicine & Science in Sports & Exercise, 41(7), 1510-1530.

de Morton, N. A. (2009). The PEDro scale is a valid measure of the
methodological quality of clinical trials: A demographic study.
Australian Journal of Physiotherapy, 55(2), 129-133.

Ekkekakis, P, Hall, E. E.,VanLanduyt, L. M., & Petruzzello, S. J. (2000). Walking in
(affective) circles: can short walks enhance affect? Journal of Behavioral
Medicine, 23(3), 245-275.

Evans, W. J. (2002). Guest Editorial: Exercise as the Standard of Care for
Elderly People. The Journals of Gerontology Series A: Biological Sciences
and Medical Sciences, 57(4), M260-M261.

Garber, C. E., Blissmer, B., Deschenes, M. R., Franklin, B. A., Lamonte, M. J.,
Lee, I. M,, ... & Swain, D. P. (2011). American College of Sports Medicine
position stand. Quantity and quality of exercise for developing and
maintaining cardiorespiratory, musculoskeletal, and neuromotor
fitness in apparently healthy adults: guidance for prescribing exercise.
Medicine & Science in Sports & Exercise, 43(7), 1334-1359.

Gomenuka, N. A,, Oliveira, H. B, Silva, E. S., Costa, R. R., Kanitz, A. C., Liedtke,
G. V., .. & Peyré-Tartaruga, L. A. (2019). Effects of Nordic walking
training on quality of life, balance and functional mobility in elderly: A
randomized clinical trial. PLoS One, 14(6), e0211472.

Gomenuka, N. A, Oliveira, H. B., da Silva, E. S., Passos-Monteiro, E., da Rosa,
R. G, Carvalho, A. R,, ... & Peyré-Tartaruga, L. A. (2020). Nordic walking
training in elderly, a randomized clinical trial. Part Il: Biomechanical and
metabolic adaptations. Sports Medicine - Open, 6(1), 1-19.

Hagner, W., Hagner-Derengowska, M., Wiacek, M., & Zubrzycki, I. Z. (2009).
Changes in level of V' O2max, blood lipids, and waist circumference in
the response to moderate endurance training as a function of ovarian
aging. Menopause, 16(5), 1009-1013.

11



WALKING MODELS ON THE HEALTH-RELATED FITNESS | A. MARKOVIC ET AL.

Harber, M. P, Konopka, A. R., Douglass, M. D., Minchey, K., Kaminsky, L. A.,
Trappe, T. A., & Trappe, S. (2009). Aerobic exercise training improves
whole muscle and single myofiber size and function in older women.
American Journal of Physiology-Regulatory, Integrative and Comparative
Physiology, 297(5), R1452-R1459.

Harber, M. P, Konopka, A. R., Undem, M. K., Hinkley, J. M., Minchey, K.,
Kaminsky, L. A, .. & Trappe, S. (2012). Aerobic exercise training
induces skeletal muscle hypertrophy and age-dependent adaptations
in myofiber function in young and older men. Journal of Applied
Physiology, 113(9), 1495-1504.

He, L., Wei,W.R., & Can, Z.(2018). Effects of 12-week brisk walking training on
exercise blood pressure in elderly patients with essential hypertension:
a pilot study. Clinical and Experimental Hypertension, 40, 673-679.

Helmrich, S. P, Ragland, D. R, Leung, R. W., & Paffenbarger Jr, R. S. (1991).
Physical activity and reduced occurrence of non-insulin-dependent
diabetes mellitus. New England Journal of Medicine, 325(3), 147-152.

Horder, H., Skoog, I., & Frandin, K. (2013). Health-related quality of life in
relation to walking habits and fitness: a population-based study of
75-year-olds. Quality of Life Research, 22(6), 1213-1223.

Jasinski, R., Socha, M., Sitko, L., Kubicka, K., Wozniewski, M., & Sobiech, K. A.
(2015). Effect of nordic walking and water aerobics training on body
composition and the blood flow in lower extremities in elderly women.
Journal of Human Kinetics, 45(1), 113.

Jerome, G. J., Ko, S. U, Kauffman, D., Studenski, S. A., Ferrucci, L., & Simonsick,
E. M. (2015). Gait characteristics associated with walking speed decline
in older adults: results from the Baltimore Longitudinal Study of Aging.
Archives of Gerontology and Geriatrics, 60(2), 239-243.

Karstoft, K., Winding, K., Knudsen, S. H., Nielsen, J. S., Thomsen, C,, Pedersen,
B. K., & Solomon, T. P. (2013). The effects of free-living interval-walking
training on glycemic control, body composition, and physical fitness in
type 2 diabetic patients: a randomized, controlled trial. Diabetes Care,
36(1), 228-236.

Katzmarzyk, P, Craig, C., & Gauvin, L. (2007). Adiposity, physical fitness and
incident diabetes: the physical activity longitudinal study. Diabetologia,
50(3), 538-544.

Kelley, G. A., & Kelley, K. S. (2001). Aerobic exercise and resting blood pressure
in older adults: a meta-analytic review of randomized controlled trials.
American Heart Association.

Keysor, J. J. (2003). Does late-life physical activity or exercise prevent or
minimize disablement?: A critical review of the scientific evidence.
American Journal of Preventive Medicine, 25, 129-136.

Khan, K. M., Thompson, A. M., Blair, S. N, Sallis, J. F, Powell, K. E., Bull, F. C,, &
Bauman, A. E. (2012). Sport and exercise as contributors to the health of
nations. The Lancet, 380(9836), 59-64.

Kimura, F., Shimizu, K., Akama, T., Akimoto, T.,, Kuno, S., & Kono, I. (2006). The
effects of walking exercise training on immune response in elderly
subjects. International Journal of Sport Health Science, 4, 508-514.

Kubo, K., Ishida, Y., Suzuki, S., Komuro, T, Shirasawa, H., Ishiguro, N., &
Fukunaga, T. (2008). Effects of 6 months of walking training on lower
limb muscle and tendon in elderly. Scandinavian Journal of Medicine &
Science in Sports, 18(1), 31-39.

LaRoche, D. P, Melanson, E. L., Baumgartner, M. P, Bozzuto, B. M., Libby, V. M.,
& Marshall, B. N. (2018). Physiological determinants of walking effort in
older adults: should they be targets for physical activity intervention?.
GeroScience, 40(3), 305-315.

Lee, D, Sui, X, Artero, E. G, Lee, I. M,, Church, T. S., McAuley, P. A,, & Blair,
S. N. (2011). Long-term effects of changes in cardiorespiratory fitness
and body mass index on all-cause and cardiovascular disease mortality
in men: the Aerobics Center Longitudinal Study. Circulation, 124(23),
2483-2490.

Lee, J.Y. &Lee, D.C.(2014). Cardiac and pulmonary benefits of forest walking
versus city walking in elderly women: A randomised, controlled, open-
label trial. European Journal of Integrative Medicine, 6(1), 5-11.

Lemura, L., Von Duvillard, S., & Mookerjee, S. (2000). The effects of physical
training of functional capacity in adults: Ages 46 to 90: A meta analysis.
Journal of Sports Medicine and Physical Fitness, 40(1), 1.

Lindsted, K. D., Tonstad, S., & Kuzma, J. W. (1991). Self-report of physical
activity and patterns of mortality in Seventh-Day Adventist men.
Journal of Clinical Epidemiology, 44(4-5), 355-364.

Lynch, J., Helmrich, S. P, Lakka, T. A,, Kaplan, G. A,, Cohen, R. D., Salonen,
R., & Salonen, J. T. (1996). Moderately intense physical activities and
high levels of cardiorespiratory fitness reduce the risk of non-insulin-
dependent diabetes mellitus in middle-aged men. Archives of Internal
Medicine, 156(12),1307-1314.

Maher, C. G,, Sherrington, C., Herbert, R. D., Moseley, A. M., & Elkins, M. (2003).
Reliability of the PEDro scale for rating quality of randomized controlled
trials. Physical Therapy, 83(8), 713-721.

12

Magistro, D., Liubicich, M. E., Candela, F,, & Ciairano, S. (2014). Effect of
ecological walking training in sedentary elderly people: act on aging
study. The Gerontologist, 54(4), 611-623.

Mikala¢ki, M., Cokorilo, N., & Kati¢, R. (2011). Effect of nordic walking on
functional ability and blood pressure in elderly women. Collegium
Antropologicum, 35(3), 889-894.

Mora, S., Cook, N., Buring, J. E., Ridker, P. M., & Lee, I. M. (2007). Physical
activity and reduced risk of cardiovascular events: potential mediating
mechanisms. Circulation, 116(19), 2110-2118.

Morris, J. N., & Hardman, A. E. (1997). Walking to health. Sports Medicine,
23(5), 306-332.

Nelson, M. E., Rejeski, W. J., Blair, S. N., Duncan, P.W., Judge, J. O,, King, A. C,, ...
Castaneda-Sceppa, C. (2007). Physical activity and public health in older
adults: recommendation from the American College of Sports Medicine
and the American Heart Association. Circulation, 116(9), 1094.

Nishikawa-Pacher, A. (2022). Research Questions with PICO: A Universal
Mnemonic. Publications, 10(2), 21.

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, I, Hoffmann, T. C.,, Mulrow,
C.D,, ...&Brennan, S.E. (2021). The PRISMA 2020 statement: An updated
guideline for reporting systematic reviews. International Journal of
Surgery, 88, 105906.

Palombaro, K. M. (2005). Effects of Walking-only Interventions on Bone
Mineral Density at Various Skeletal Sites: A Meta-analysis. Journal of
Geriatric Physical Therapy, 28(3), 102-107.

Pedii¢, Z., Juraki¢, D., Rakovac, M., Hodak, D., & Dizdar, D. (2011). Reliability
of the Croatian long version of the international physical activity
questionnaire. Kinesiology, 43(2), 185-191.

Phelan, E. A., Anderson, L. A, Lacroix, A. Z., & Larson, E. B. (2014). Older adults’
views of “successful aging”—how do they compare with researchers’
definitions? Journal of the American Geriatrics Society, 52(2), 211-216.

Prakhinkit, S., Suppapitiporn, S., Tanaka, H., & Suksom, D. (2014). Effects of
Buddhism walking meditation on depression, functional fitness, and
endothelium-dependent vasodilation in depressed elderly. Journal of
Alternative and Complementary Medicine, 20(6), 411-416.

Prictor, M., & Hill, S. (2013). Cochrane Consumers and Communication
Review Group: Leading the field on health communication evidence.
Journal of Evidence-Based Medicine, 6(3), 216-220.

Rogers, M. E., Rogers, N. L., Fujita, E., Islam, M. M., & Takeshima, N. (2017).
Muscle strength and size gains in older women after four and eight
weeks of high-intensity resistance training. International Journal of
Sport and Exercise Health Research, 1(1), 22-28.

Ruzi¢, A., Mileti¢, B., Ruzi¢, T., Persi¢, V., & Laskarin, G. (2011). Regular dog-
walking improves physical capacity in elderly patients after myocardial
infarction. Collegium Antropologicum, 35(1), 73-75.

Singh, M. A. F.(2002). Exercise comes of age: rationale and recommendations
for a geriatric exercise prescription. The Journals of Gerontology Series A:
Biological Sciences and Medical Sciences, 57(5), M262-M282.

Silvernail, J. F, Milner, C. E,, Thompson, D., Zhang, S., & Zhao, X. (2013). The
influence of body mass index and velocity on knee biomechanics
during walking. Gait & Posture, 37(4), 575-579.

Singhal, N., Goode, A. P, Espeland, M. A, Patel, M. D., & Newman, A. B.
(2017). Relationship between walking speed and muscle volume,
perfusion, and fat infiltration of the calf muscles in older adults. Journal
of Gerontology Series A: Biomedical Sciences and Medical Sciences, 72(1),
12-18.

Song, M. S., Yoo, Y. K., Choi, C. H., & Kim, N. C. (2013). Effects of nordic walking
on body composition, muscle strength, and lipid profile in elderly
women. Asian Nursing Research, 7(1), 1-7.

Spirtovi¢, 0., Capri¢, 1., Stankovi¢, M., Dordevi¢, D., Muri¢, B., Kahrovié, .,
... Sporis, G. (2023). The Effects of Preventive Aerobics Mix on Body
Composition in Healthy Adult Women. Frontiers in Physiology, 14, 316.
https://doi.org/10.3389/fphys.2023.1132619

Takeshima, N., Islam, M. M., Rogers, M. E., Rogers, N. L., Sengoku, N., Koizumi,
D., .. & Naruse, A. (2013). Effects of nordic walking compared to
conventional walking and band-based resistance exercise on fitness in
older adults. Journal of Sports Science & Medicine, 12(3), 422.

Villarrasa-Sapina, |, Serra-And, P, Pardo-lbanez, A, Gonzalez, L. M., &
Garcia-Masso, X. (2017). Relationship between body composition and
vertical ground reaction forces in obese children when walking. Clinical
Biomechanics, 41,77-81.

World Health Organization. (2010). Global recommendations on physical
activity for health: World Health Organization.

Yoo, E. J., Jun, T.W.,, & Hawkins, S. A. (2010). The effects of a walking exercise
program on fall-related fitness, bone metabolism, and fall-related
psychological factors in elderly women. Research in Sports Medicine,
18(3), 236-250.

Sport Mont 23 (2025) 3



