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ABSTRACT

Background: Ensuring appropriate step height in buildings, public spaces, and homes is crucial to public health and
safety. This study aimed to determine the most comfortable and physiologically optimal step height among healthy
adults. As such, this study aimed to determine the most comfortable step height among healthy adults based on heart
rate (H.R.), blood pressure (B.P.), rate pressure products (RPPs), body mass index (BMI), and personal satisfaction.

Methods: Thirty healthy adults climbed 12-step stairs with 14-cm and 18-cm step heights to compare satisfaction and
cardiovascular changes.

Results: A step height of 14 cm was the most comfortable and satisfying, with no significant changes in H.R., B.P,, and
RPP (p < 0.077-0.19). In contrast, the step height of 18 cm significantly increased H.R., B.P,, and RPP (p < 0.001) and
required much time to climb without satisfying participants. Meanwhile, BMI significantly negatively impacted H.R.,
B.P,, RPP, time to climb stairs, and satisfaction when ascending the stairs with a step height of 18 cm. 14 cm is the most
comfortable, satisfying, and recommended step height for healthy adults for homes, public buildings, and attractions.
In contrast, an 18-cm step height could be suggested for fitness exercise to increase H.R., B.P., and RPP.

Conclusion: The results of this study provide valuable insights for risk management and healthcare policy professionals
to develop guidelines and recommendations for step height in homes, public buildings, and other infrastructure.
Implementing appropriate step heights can promote active living, proper stair utilization, and avoid related injuries,
ultimately contributing to better population health outcomes.
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INTRODUCTION

Stairs have become a standard structure and component
of many houses, offices, public and community buildings,
etc., coming in various shapes, heights, widths, and
sizes [1]. Regardless, all stairs must meet specific basic
technical requirements, particularly concerning the safety
and comfort of those climbing them. With their wide
availability, stair climbing has become an everyday activity
of daily living, and the ability to do so efficiently is vital to
people’s quality of life (QoL).

Stair climbing is a low-cost and accessible form of voluntary
daily exercise offering various health benefits. It is one of
the functional activities of daily living that aids individuals
in maintaining mobility and independence. It offers
many developmental benefits, including strengthening
leg muscles, improving balance and coordination, and
boosting spatial awareness [2]. It also improves dynamic
balance, resting heart rate (H.R.), submaximal endurance,
and cardiorespiratory performance [2,3], in addition to
recovering compromised skeletal muscle microvascular
phenotypes [4]. Moreover, it decreases body mass if
performed as part of one’s daily activities [5]. Stair climbing-
based high-intensity interval training is safe, effective, and
enjoyable for patients with stable coronary artery disease
who have enrolled in cardiac rehabilitation [6], offering
an energetic lifestyle involving physical activity, thus
representing a healthy aerobic fitness option that has even
been suggested as an alternative to traditional moderate-
intensity continuous training [7]. Vigorous stair climbing
has been reported to improve cardiorespiratory fitness
in young, sedentary adults [8] and to be well tolerated in
patients with type 2 diabetes [9], rendering it a useful and
cost-effective aerobic exercise for smokers with dyspnea as
well [10].

However, few studies have related these physiological
benefits to any particular step height; for instance, Halsey
et al. and Gimenez et al. linked the physiological benefits
of stair climbing to step heights of 16.3 cm and 15 cm,
respectively, where the former reported a lower H.R. when
ascending stairs (15-cm step height) one step versus two
steps at the time. However, Halsey and colleagues used
different strategies to compare ascension via one step
and two steps at a time rather than standard heights. This
variation in stair-climbing methods may have impacted
the results, in addition to not determining the most
appropriate stair height for healthy individuals. Therefore,
itis inappropriate to generalize the benefits of stair climbing
at any step height to any population, as various stair heights
are used across different community building codes.

Conversely, stair climbing has also been reported to cause
knee joint pain, muscle soreness and fatigue, and stress
on cardiopulmonary output [11], and it is recognized
as a critical functional activity before and after knee
replacement in osteoarthritis patients and individuals with
patellofemoral joint pain [11-13]. Furthermore, around
30.5% of patients undergoing total knee replacement were
dissatisfied with their ability to ascend and descend stairs

[14]. This could increase the risk of falling among older
people [15], who are acknowledged as having difficulty
climbing stairs [16]. Older people take longer to ascend
and descend stairs than young, healthy participants
[17]. However, it is unclear whether the reported pain
provocation, discomfort, dissatisfaction, and difficulty are
due to pathological complications or stair-step heights.

Furthermore, no previous studies identified any stair step
heights that cause patient discomfort and dissatisfaction.
Only one study reported that a step height of 17 cm can
increase the risk of falling among older people [15].
Therefore, it is inappropriate to generalize whether stair
climbing harms or benefits the human body.

Moreover, Yaguchi et al. (2022)reported that the ability to
climb stairs is a health asset among older people and should
be encouraged when able. However, it remains crucial
to determine an appropriate step height for older people
[18]. Alves et al. (2020)considered stairs in public sites a
barrier and challenge to walkability among older people
[19]. So, standard step heights in homes, public buildings,
and walkways at city attractions should be considered to
promote elderly walkability and QOL.

Climbing stairs at home or in public for therapeutic
purposes is considered an alternative form of hospital-
based physical rehabilitation to meet patients’ preferences
and overcome barriers to participation and adherence.
In one study, patients showed more interest in home-
based programs [20], so facilitating an alternative home
therapeutic program reasonably may benefit participants,
such as offering choice, increasing program commitment,
reducing costs, and enabling fast recovery. However, it is
wise to determine an appropriate step height that meets
therapeutic needs without harming patients.

Building stairs are a key element for a safe evacuation
route to reduce fatalities [21], so evacuation time using
the stairs is crucial to saving lives. Low stair heights in
buildings are thus necessary for increasing movement
speed with little physical effort, and it has been concluded
that a ramp evacuation route is better than a stair route for
older adults [21]. However, it can be argued that drawing
such a conclusion based on a stair height of 17.78 cm
along the evacuation route is inappropriate without testing
other lower stair heights, i.e., 14-cm or 15-cm step heights.
Particularly, it was reported that an 18-cm stair step
height requires excessive energy and presents difficulty
maintaining body balance due to weak core muscles in
older people. Thus, it was suggested that a stair height of 15
cm or lower is appropriate for older people [22].

Step height is coded as standard for buildings in many
countries. For instance, the Saudi Code set it between 12 cm
and 18 cm, [23] the Brazilian Code fixed it at 17 cm, [24] the
International Code Council determined it to be between
15.24 cm and 20.32 cm, [25], Czech Republic standards
range between 15 cm and 18 cm [26], and the Occupational
Safety and Health Administration (OSHA) of the United
States (U.S.) Department of Labor standard for step heights
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ranging between 6.5 inches and 9.5 inches (~16.51 cm-24
cm) [26]. Variations in step heights in building codes are
indeed grounded in human considerations, as building
codes aim to create stair systems that are safe, accessible,
and user-friendly. By considering such factors as safety,
user mobility, and accident prevention, building codes
ensure that step heights are appropriate for different user
groups.

Clinically, the choice of step height during exercise
could have various medical implications, as it affects
the cardiovascular response, joint health, balance and
coordination, and psychological aspects of exercise.
Individuals can optimize their workouts and minimize
potential health risks by considering these factors. It is
essential to consult with their healthcare professional or
personal trainer before starting a new exercise program
based on climbing stairs, especially if they have any
existing medical conditions or limitations. In particular,
various step heights were reported to alter H.R. and blood
pressure (B.P), influence peak kinematic and kinetic
parameters, impact the timing of gait cycle phases, and
introduce later changes to the overall kinematic and
kinetic time series patterns [2, 3, 28, 29]. Moreover, it is
considered an essential aspect of assessing postoperative
knee function, a performance predictor before and after
total knee replacement, and a criterion for successful
rehabilitation in terms of returning to previous activity
levels [2,3,13,20].

A baseline for investigating the effects of stair step height
is needed herein to allow for a controlled examination of
the isolated effects of step height without the confounding
factors associated with pre-existing medical conditions
or age-related limitations. By establishing a baseline
understanding of healthy individuals, future research
can build upon this foundation and investigate the
specific effects of step height in different populations.
Therefore, this study was designed to determine healthy
adult participants’ most comfortable step height based on
H.R.,, B.P, rate pressure product (RPP) readings, personal
satisfaction, and the time needed to climb stairs.

MATERIAL AND METHODS

In this study, healthy young adults (n= 30, males) aged
between 18 and 25 years were eligible to participate and
were asked to sign a written consent form. The study
was conducted in accordance with the Declaration of
Helsinki and reviewed and approved by the Department
of Rehabilitation Health Sciences. Participants were asked
to climb 12 steps of two different heights, 14 cm and 18
cm, randomly and at a comfortable speed. The participants
were nonathletes and did not exercise regularly, and they
had no history of injury to the lower extremities or spine
for at least 12 months before the study. The 14-cm and
18-cm step heights were selected because they are within
the range of the reported standards for buildings in many
countries and the most commonly used step height in

Saudi Arabia [23,25,26].

The participants’ H.R., B.P,, and RPP were measured before
and after climbing 12 stairs at 14- and 18-cm step heights.
The time required to complete the tasks was recorded
separately for each subject, and participants’ satisfaction
with the 14-cm and 18-cm step heights was measured after
completing the above 12-step stair-climbing task.

This study used two stair flights with step heights of 14 cm
and 18 cm, a digital arm sphygmomanometer, a stopwatch,
and a personal satisfaction rating scale. The 12 steps
having a 14-cm step height were 31 cm deep with a 168
cm inclination, whereas the 12 steps having an 18-cm step
height were 31 cm deep with a 216 cm inclination. Both
step conditions were immaculate, offering handrails, good
light, and proper ventilation.

The Omron M6 Comfort was used as the digital arm
sphygmomanometer to measure B.P,, H.R., and RRP before
and after stair climbing. This valid instrument underwent
calibration before the study to minimize instrument
variation and measurement bias [27], and new batteries
were used to ensure measurement accuracy and reliability.
The Omron M6 Comfort is a fully automatic B.P. monitor
operating on the oscillometer principle, with a range of
0-299 mmHg for B.P. and 40-180 beats per minute (bpm)
for H.R. Further, its cuff is inflated using an electric pump
and deflated using a pressure-release valve. In addition
to B.P. and H.R., RPP is a reliable clinical indicator of
myocardial oxygen demand, defined as the product of
resting H.R. and systolic B.P. (SBP) (RPP = SBP xH.R.).
Finally, a digital stopwatch measured the durations spent
climbing 12 stairs of 14-cm and 18-cm step heights.

This satisfaction rating scale is a self-reporting 10-point
scale that includes ten emotional faces with a rating
number next to each. Participants were asked to look at the
faces and rate their overall satisfaction, where higher points
mean greater satisfaction. A rating ranging from an angry
face at point one indicated no satisfaction, while a happy
face at point 10 represented complete satisfaction. It has
been documented that the 10-point scale is more suitable
for measuring satisfaction [28], and all participants were
familiar with these two-step heights and used them daily.

Statistical analysis

IBM SPSS Statistics for Windows, version 28 (IBM Corp.,
Armonk, N.Y,, US.), was used for data analysis, and
descriptive analyses were presented as mean and standard
deviation (S.D.), where a p-value of < 0.05 was considered
significant. In addition, a paired sample t-test was used to
compare the variables before and after climbing the two
different step heights. Pearson’s (r) correlation coefficient
was used to determine the degree of the relationship
between BMI and HR, RPPs, and personal satisfaction
with each step height.

RESULTS
Thirty young adults were recruited from the Rehabilitation

Sciences Department at King Saud University. Their mean
age was 22 * 1 years, and their mean height and weight
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were 173 + 7 cm and 72.7 + 9 kg, respectively. The results
of H.R,, SPB, diastolic B.P., and RPP tests before and after
climbing stairs with 14 and 18 cm step heights are presented
in Table 1.

Table 1: Heart rate (H.R.), Systolic blood pressure
(SBP), Diastolic blood pressure (DBP), and Rate pressure
products (RPPs) before and after climbing 14 cm and 18

cm step heights.

Climbing 14-cm step height | Climbing 18-cm step height
Before After “oval- Before After “oval-
Mean * Mean * p R Mean = | Mean + p R
SD SD " SD SD "
H.R. 82.17 88.47 + 82.77 £ 96.20 £ .
(bpm) 8.6 8.84 0.15 9.71 o3 | 0001
SBP 116.87 + | 119.27 117.50 129.33 + .
(mmHg) 9.09 7.16 0.077 +9.27 7.28 0.001
DBP 79.60 £ 80.60 + 1.00 81.93 + 84.63 0.96
(mmHg) 05.55 04.47 : 06.80 6.46 ’
2,628.5 10,508.4 %7716 11,723.0 *
RPPs + +1.408.1 0.19 + +1.4092 0.001
1,472.7 o 1,729.2 | — 7T

*Paired sample t-test, Significant differences (p < 0.05)

The H.R. values of the participants at rest before climbing
stairs of 14-cm and 18-cm step heights were similar, at
82.17 + 8.60 and 82.77 + 9.71 pulsations/min, respectively.
However, this value increased significantly to 96.20 + 8.93
pulsations/min after climbing stairs having an 18-cm step
height (p < 0.001), but it was only 88.47 + 8.84 pulsations/
min after climbing stairs having a 14-cm step height (p <
0.15).

The participants’ SBP values at rest before climbing stairs
with 14- and 18-cm step heights were comparable, at 116.87
+9.09 and 117.50 + 9.27 mmHg, respectively, increasing
significantly to 129.33 + 7.28 mmHg after climbing stairs
with an 18-cm step height (p < 0.001). Still, it was 119.27 +
7.16 mmHg after climbing stairs with a 14-cm step height
(p <0.077).

The diastolic blood pressure (DBP) values of the
participants at rest before climbing the stairs with 14- and
18-cm step heights were almost similar, at 79.60 + 05.55
and 81.93 + 06.80 mmHg, respectively, and there was no
significant change (84.63 + 06.46 mmHg) after climbing
the stairs with 18- (p < 0.96) and 14-cm (80.60 + 04.47
mmHg) step heights (p < 1.00).

Meanwhile, the RPPs of the participants at rest before
climbing the stairs with 14- and 18-cm step heights
were statistically similar at 9,628.5 + 1,472.7 and 9,771.6
+ 1,729.2, respectively, showing no significant change
(10,508.4 + 1,408.1) after climbing stairs with a 14-cm
step height (p < 0.19). However, the values increased
significantly to 11,723.0 + 1,409.2 after climbing stairs with
an 18-cm step height (p < 0.001).

Satisfaction with the experience of climbing the stairs
having a 14-cm step height was significantly higher (9.03 +
0.76) than with the experience of climbing the stairs having
an 18-cm step height (7.10+ 1.32) (p < 0.05). Further, the
time needed to climb the stairs with a 14-cm step height

was significantly lower (6.17 + 0.37 sec.) than that needed
to climb the stairs with an 18-cm step height (8.87 + 0.56
sec.) (p < 0.05) (Table 2).

Table 2: Personal satisfaction and time required to climb
14 cm and 18 cm step heights

Climbing stairs Climbing stairs
with a 14-cmstep | withan 18-cm ‘p-value
height step height
Mean + SD Mean + SD
Personal
X . 9.03 £0.76 7.10+£1.32 0.05
satisfaction
Time required to 6.17+037 8.87 £ 0.56 0.05
climb (seconds)

*Paired sample t-test, Significant differences (p < 0.05)

Moreover, BMI positively correlated with H.R., RPP, and
time to ascend, and when BMI increased, H.R., RPP, and
time to ascend increased. In addition, BMI was negatively
associated with personal satisfaction, resulting in
decreased satisfaction when ascending stairs with an 18-
cm step height (p-value < 0.05). Further, no association
was found when ascending stairs with a 14 cm step height
(Table 3).

Table 3: Relationship between BMI and heart rate, RPP,
time required to climb stairs, and personal satisfaction.

Climbing stairs with a | Climbing stairs with

14-cm step height an 18-cm step height
BMI BMI
Heart rate 0.40 0.77*
Rate pressure products 0.39 0.84*
Time required to climb 0.31 0.76*
Personal satisfaction -0.11 -0.79%

‘p-value < 0.05
DISCUSSION

This study demonstrated that climbing 12 steps, each with
a 14 cm height, is comfortable and appropriate for healthy
adults. In contrast, climbing 12 stairs with an 18-cm step
height stresses cardiac output and is time-consuming
and unsatisfactory for healthy adults. Hence, stairs with
a step height of 18 cm may be suitable for increasing
cardiorespiratory fitness.

Stair climbing is considered a moderate physical activity
thatis enough to improve inactive people’s cardiorespiratory
fitness [28]. It is also reported to be effective at increasing
the maximum rate of oxygen attainable during physical
exercise (VO, max), cardiorespiratory fitness, and the
strength of the lower extremities, as well as reducing
cholesterol [28,29]. Therefore, it would be wise for
clinicians to determine the objective of using home steps,
whether for comfort and to suit different age groups with
or without health problems in mobilizing around their
homes safely or for therapeutic purposes and fitness uses
for various health problems.

Although climbing 12 steps should be comfortable and
appropriate for young, healthy adult participants, further
investigations should be conducted to determine the
suitability of this step height for older people and patients
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with knee osteoarthritis, knee pain, ambulant stroke,
and cardiovascular problems. These patients may need a
low-effort step height to climb safely and independently.
When considering step height suitability, it is imperative
to prioritize individualized approaches, especially for
vulnerable populations, such as the elderly and patients
with specific health conditions. We can improve the
safety, accessibility, and overall QoL of these individuals
by designing step heights to meet their specific needs. To
ensure step heights are appropriate and compliant with
applicable regulations, it is essential to consult professionals
specializing in accessibility and ergonomics.

Notably, different step heights necessitated various
neuromuscular strategies to achieve essential foot
clearance [30], and knee flexion/extension was adjusted
in response to different stair heights, where greater knee
flexion is required for step heights of 21 cm than for step
heights of 17 cm in the swing phase [31]. Moreover, joint
power, joint moments, and the length of the gastrocnemius
medialis muscle tendon are shown to vary across different
step heights [30,32]. For instance, ascending stairs with an
18-cm step height required excessive force and presented
difficulties in maintaining body balance due to weak core
muscles in older people. Thus, step heights were suggested
to be limited to 15 cm or less for older people [22].

Conversely, ascending stairs with a 15-cm step height
resulted in significantly greater muscle activity among
the rectus femoris, biceps femoris, and tibialis anterior of
stroke patients than the 10-cm step height [33]. In contrast,
a 10-cm step height was reported to be stabler and easier
to manage for stroke patients, improving muscle activity
and increasing balance abilities [34]. Stair climbing is an
exercise commonly prescribed to patients recovering from
injuries or improving their fitness. Therapists also use
stair-climbing exercises to strengthen muscles, improve
endurance, enhance balance, and expand coordination.
Nevertheless, the types of rehabilitation exercises
prescribed can be significantly influenced by step height,
which plays a crucial role in the intensity and effectiveness
of rehabilitation exercises. Therefore, considering the
influences of step height on the neuromuscular structure
and biomechanics of patients with musculoskeletal and
neurological problems could enable safe and effective
physical rehabilitation at home.

The published literature has shown that climbing step
heights of 17.5 cm, 15 cm, 17 cm, and 23 cm is an effective
home training exercise that contributes to better overall
fitness and health [35,36]. This agrees with the effects of
climbing stairs with a step height of 18 cm in this study.
However, despite the fitness benefits of climbing stairs
with a step height between 15 cm and 23 cm, this range
can increase the likelihood of falling. Climbing stairs with
a 17-cm step height was reported to increase the possibility
of falling among older people and to influence balance
ability and quadricep strength in patients with operated
knees [12, 25]. Such varieties and inconsistencies in
step heights have led to the general assumption that the

benefits of using stair climbing as a training exercise tool
are inappropriate. Therefore, it is wise for building code
standards officers and clinicians to cooperate in making
home/office stair heights more suitable for a better QoL.
Moreover, linking step height to weight, height, age, and
the common biomechanics of users is a crucial factor in
determining a suitable step heights for exercising and
moving safely between stairs [37].

Standard codes for step heights in buildings differ among
countries: it is between 12 cm and 18 cm in Saudi Arabia,
17 cm in Brazil, between 15.24 cm and 20.32 cm in the
International Code Council, and between 8 cm and 15 cm
in the Czech Republic [23, 25, 38]. However, whether these
standard codes consider abnormal human biomechanics,
cardiopulmonary comfort, and suitability as a training
exercise is unclear. It is vital to remember that more than
1,000 individuals aged over 65 years are reported to die in
the U.S. each year due to falling down stairs [39]. Therefore,
it is imperative to identify the ideal step height for
healthy adults worldwide before prescribing stair training
activities for patients in physical rehabilitation programs.
Both cultural and ergonomic factors are responsible for
variations in standard codes for step heights, as different
regions have different preferred step heights determined by
historical traditions, religious beliefs, and societal norms.
Conversely, ergonomic factors consider a person’s physical
characteristics, accessibility needs, and safety concerns.
Furthermore, stairways with a lower risk of slipping, a
lower rise, and a lower risk of tripping are crucial for the
safety and comfort of users [26].

Increasing step heights enlarges both the joint reaction
forces and joint angles of the hip, knee, and ankle during
ascent, resulting in more significant stress on the joints,
greater demand on the surrounding muscles, and greater
pain and fatigue. Consequently, any increase in step height
leads to more timeand demand to climb stairs [15,30,40joint
posture from weight-bearing magnetic resonance imaging,
and ligament model. The three-dimension models of the
patella, femur and tibia were developed with the medical
image processing software, Mimics 11.1. The ligament
was established by truss element of the non-linear FE
solver. The equivalent gravity direction (-z direction]. This
explains the lower recorded times to climb stairs and the
higher satisfaction with climbing stairs having a 14-cm
step height than with climbing stairs having an 18-cm step
height. It is well known that people’s satisfaction with stair
design increases the use of stairs [41-43]. Thus, if stairs
are poorly designed and fail to meet people’s expectations
and needs, they will likely remain unused. This is because
discomfort with a staircase’s step height is considered
disadvantageous [38]. The lengths of the legs, calves, thighs,
and feet directly affect stair descent and ascent ability, such
that individuals with a height below 170 cm are recognized
as finding a stair riser height of 15.2 cm as comfortable. In
contrast, people above 170 cm favored a stair riser height
of 17.8 cm [44].

The RPP value at rest and after climbing 12 stairs with
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a 14-cm step height falls within the normal zone [45];
however, it slightly exceeds the normal zone after climbing
12 stairs with an 18-cm step height. This may indicate that
climbing stairs with an 18-cm step height is a low-intensity
workload on the heart and can be adopted as a comfortable
cardiovascular fitness exercise. This may also indicate that
the higher the staircase, the higher the B.P. and H.R. Similar
results have been reported for more energy and oxygen
to climb stairs [29,35]. The recorded H.R., SBP, and DBP
values are consistent with the range of values published for
healthy adults [46], which could imply that the procedure
in this study is consistent with those in other studies and
that the changes detected after climbing 12 steps are real
and observable.

Concerning body mass index (BMI), the significant
correlations between participants’ BMI and H.R., RPP, time
to ascend, and personal satisfaction when ascending stairs
with an 18-cm step height could be due to an abnormal
alteration in the biomechanical functions of the muscles
and joints in the lower limb that forces participants to
exert more energy and put more stress on the heart to cope
with the biomechanical alteration. The BMI of overweight
and obese people substantially impacts the joint loading
of the lower limbs when ascending stairs with a 17.8 cm
step height, generating a more significant joint load on
the lower limbs [5]. Moreover, the BMI values of obese
people are reported to produce significantly higher peak
hip adduction moments and peak knee anterior shear
force than the BMI values of normal subjects when
ascending stairs with a 20.5-cm step height, indicating that
participants with a high BMI adopt different kinematic and
kinetic strategies when ascending stair with a high step
height, as excess body mass reduces gait velocity [47].

In contrast, participants’ BMI when ascending stairs with a
14-cm step height had no significant correlation with RPP,
the time to ascend stairs, and personal satisfaction, which
could be related to the fact the biomechanical changes in
the lower extremities when ascending stairs with a 14-cm
step height are not significant enough to influence RPP,
time to ascend, or satisfaction with step height. This may
imply that the higher the step height, the more negative the
impact of BMI and physical performance when ascending
stairs. In the same contest, it was reported that an 18-
cm step height requires excessive energy and presents
difficulties in maintaining body balance in older people,
for whom it was thus determined that a step height of 15
cm or less is appropriate.

Moreover, stairs in buildings and public sites are critical
for safe evacuation and reducing fatalities. In contrast,
evacuations via stairs with low step heights are crucial to
increase movement speed with low physical effort [21].
As shown in this study, a 14-cm step height could be
appropriate for an evacuation route compared to a 17.78-
cm step height, which agrees with the suggested step height
of 15 cm or less for older people [15,22].

This study is limited by its small sample size, which

prevents the generalizability of its results. We also included
only healthy participants to gain a baseline understanding
of the impact of step height on individuals without specific
limitations or disabilities. Therefore, the sample size should
be increased in the future, and the study population should
be diversified to include individuals of different ages
and medical conditions so researchers can enhance the
robustness and validity of their conclusions and contribute
to developing knowledge in the desired field.

CONCLUSION

A 14-cm step height is the most comfortable and satisfying
for healthy adults, though an 18-cm step height can be used
gently to increase H.R., B.P,, and RPPs in healthy adults.
As such, clinicians should consider the biomechanical and
physiological suitability of home/public building steps for
therapeutic purposes. Moreover, step height in homes,
schools, or public places should not be neglected under
the pretext of saving money at the expense of our health,
as it is crucial to quick emergency evacuation routes to
save lives. Moreover, developing safer, more efficient step
heights in building practices worldwide necessitates more
study to determine whether uniformity in building codes
is possible.
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