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Abstract

Arterial hypertension (AH) is strongly associated with reduced functional capacity and
elevated cardiovascular risk. The Six-Minute Walk Test (6MWT) assesses submaximal
exercise capacity; however, the standard 30 m walkway is often unavailable in clinical
settings, necessitating the use of shorter corridors. Evidence regarding the agreement
between different walkway lengths in hypertensive populations remains limited. This
study investigated the agreement between 15 m and 30 m 6MWT protocols in 23 older
adults with medically controlled AH (13 men, 10 women; age 74.04 & 8.89 years) in
randomized order. Anthropometric, cardiovascular, physical activity (IPAQ), and health-
related quality of life (SF-36) data were collected. Results showed significantly greater
walking distances on the 30 m walkway (p < 0.001). Moderate agreement was observed
between protocols (ICC = 0.65), with Bland—Altman analysis demonstrating systematically
higher distances on the 30 m walkway. Age was negatively correlated with performance,
while height and SF-36 physical functioning showed positive correlations (p < 0.05). Distinct
regression models for each protocol suggest walkway-specific performance determinants.
Although the 15 m protocol demonstrated acceptable agreement, it should not be used
interchangeably with the standard 30 m protocol in older adults with controlled arterial
hypertension. Further research is required to better understand the relationship between
the two protocols.

Keywords: 6 min walk test; hypertension; corridor length; track length; agreement;
predictors; determinants; functional capacity

1. Introduction

Despite substantial advances in pharmacological management, arterial hypertension
(AH) remains a major contributor to cardiovascular morbidity and mortality worldwide.
However, less than half of AH cases have been diagnosed and received treatment [1].
Similarly, in Greece, epidemiological data highlight the severity of the disease, as it is
estimated that four out of 10 adults suffer from AH, with only one-third of the diagnosed
hypertensive patients being able to regulate and control their blood pressure (BP) through
treatment [2].
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Uncontrolled AH can lead to severe complications, including atherosclerotic disease,
angina, myocardial infarction, arrhythmias, and sudden cardiac death. Furthermore,
elevated pressure can be a risk factor for strokes and renal failure [1]. In light of these risks,
AH necessitates consistent monitoring and appropriate management. A key requirement
for effective treatment is a thorough patient assessment, which—particularly in elderly
populations—should also incorporate an evaluation of their functional status [3].

The assessment of elderly hypertensive patients should be multidimensional, ad-
dressing several factors such as their medical and lifestyle history, physical examination,
laboratory testing and functional ability. Unfortunately, issues such as time constraints
or high costs may hinder the aforementioned procedures; thus, highlighting the need for
simple, rapid, and easily accessible methods for functional assessment. Examples of tools
suitable for use in individuals with hypertension include the Duke Activity Status Index
(DASI) [4], the Incremental Shuttle Walking Test (ISWT) [5] and the Six-Minute Walk Test
(6MWT) [6].

Among the field-based tests used to evaluate functional exercise capacity, the 6MWT
test is one of the most widely adopted. It reflects activities performed in daily life while
requiring minimal equipment and personnel, and can be readily administered across a
range of clinical and research settings [7,8]. Data from a recent meta-analysis further
support the validity and reliability of the 6MWT compared to cardiopulmonary exercise
testing in individuals with heart failure [9].

Despite the wide acceptability of the 6MWT as a practical measure of functional ca-
pacity, its implementation may be restrained by factors such as limited indoor space, time
restrictions, and differences in clinical infrastructure. In order to address the aforemen-
tioned challenges, alternative configurations are proposed, such as the three-minute walk
test BMWT) and the 6SMWT on 10, 15, or 20 m walkways [10-12]; abbreviated walking tests;
treadmill-based protocols [13]; and remotely administered assessments [14]. Although
these adaptations may act as an adjunct to a conventional 6MWT, the modifications that
they apply to test procedures can influence performance outcomes and alter the measure-
ment properties of the test, thus making an evaluation of each modified protocol within
the specific population target a prerequisite. Despite the widespread prevalence of arterial
hypertension, evidence regarding the validity and comparability of shorter corridor 6MWT
protocols in this population remains scarce.

In addition to psychometric properties, it is equally important to identify factors that
may influence test outcomes. Previous investigations conducted in cardiovascular and
pulmonary populations have demonstrated that demographic characteristics, anthropo-
metric measurements, and patient-reported outcomes may substantially influence walking
distance [15,16]. Despite differences in study samples and underlying pathologies, vari-
ables such as body mass index (BMI) and age emerge as determinant factors that can affect
performance in the 6MWT over a 30 m corridor. However, most available data come from
studies employing the standard 30 m walkway, whereas little is known about whether
similar results will be derived when shorter corridors are used. This distinction is clini-
cally relevant because shorter walkways require more frequent turns and may introduce
additional biomechanical and balance-related demands. Thus, the main aim of this study
was (a) to compare the distance covered during the Six-Minute Walk Test (6MWT) on two
different walkway lengths (15 m and 30 m), (b) to evaluate the level of agreement between
the two protocols, and (c) to explore factors associated with performance in patients with
diagnosed and medically controlled arterial hypertension.
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2. Materials and Methods
2.1. Study Design

This study employed a randomized crossover design and was conducted at the Depart-
ment of Physiotherapy, University of Thessaly, over a three-month period (February—April
2025). The study protocol was approved by the Ethics Committee of the Department
of Physiotherapy, University of Thessaly (Approval No. 22513/25/21-07-25), and was
conducted in accordance with the Declaration of Helsinki.

2.2. Participants

Eligibility criteria included: (a) diagnosed and medically controlled arterial hyperten-
sion, (b) age > 18 years, (c) native Greek speakers (required for questionnaire administra-
tion), and (d) absence of cognitive impairment. Although adults aged > 18 years were
eligible, all participants recruited during the study period were older adults; therefore, the
findings primarily apply to this age group.

Exclusion criteria were: (a) implanted cardiac devices (pacemaker/defibrillator),
(b) neurological or orthopedic conditions affecting walking ability, (c) uncontrolled hyper-
tension (>160/100 mmHg), (d) severe cardiovascular or respiratory disease (e.g., recent
myocardial infarction or unstable angina), and (e) severe psychiatric or other conditions
affecting participation.

Participants continued their usual antihypertensive medication regimen during
the study.

2.3. Experimental Procedure

Anthropometric measurements (height, body weight, and waist circumference)
were recorded during the initial assessment. Height was measured using a SOEHNLE
5003 ultrasonic stadiometer (Soehnle Industrial Solutions GmbH, Backnang, Germany)
and body weight using a TANITA BC-418MA electronic scale (Tanita Corporation, Tokyo,
Japan). Participants stood barefoot in an upright position during measurements.

Participants performed the 6MWT under two conditions: (a) 15 m corridor and
(b) 30 m corridor. Both tests were conducted indoors under controlled environmental
conditions. Testing was carried out on indoor walkways with level surfaces and clearly
defined turning points to ensure consistency across trials.

The order of the two test conditions was randomized to minimize order effects.
Participants performed a brief familiarization trial prior to testing to reduce potential
learning effects.

Standardized instructions and verbal feedback were provided according to Ameri-
can Thoracic Society (ATS) guidelines [17], and at predefined time points, ensuring con-
sistency between participants and testing conditions. A minimum recovery period of
10 min was provided between tests, and the second assessment was initiated only after
heart rate had returned to within +10 bpm of the resting heart rate measured prior to testing,
ensuring adequate physiological recovery between trials. This recovery criterion was ap-
plied to minimize residual fatigue and reduce potential carry-over effects between the two
testing conditions.

Vital signs (heart rate, systolic and diastolic blood pressure) and adverse symptoms
were monitored before and after each test. Test termination followed ATS recommendations
and included chest pain, intolerable dyspnea, dizziness, leg cramps, diaphoresis, or any
other safety concern.

The tests were conducted at similar times of day to minimize circadian variability.
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Self-reported physical activity was assessed using the Greek version of the Interna-
tional Physical Activity Questionnaire—Short Form (IPAQ-SF), and health-related quality
of life was evaluated using the SF-36 questionnaire administered via interview [18-20].

2.4. Outcome Measures

The primary outcome was six-minute walk distance (6MWD), expressed in meters.

Secondary outcomes included demographic and anthropometric variables, hemody-
namic responses, physical activity level (IPAQ-SF) [16,17], and health-related quality of life
(SE-36) [18].

2.5. Statistical Analysis

Data were analyzed using SPSS version 29. Normality was assessed using the Shapiro—
Wilk test. Differences between the two 6MWT conditions were examined using paired
t-tests. Correlation analyses (Pearson, Spearman, and point-biserial) and linear regression
analyses were performed to explore associations between variables and 6MWD. Mul-
ticollinearity was assessed using variance inflation factors (VIFs). Agreement between
protocols was evaluated using the intraclass correlation coefficient (ICC; two-way mixed,
absolute agreement) and Bland—Altman analysis.

A priori sample size calculation was performed using G*Power software (version
3.1.9.7; Heinrich Heine University Diisseldorf, Germany) for a paired-samples ¢-test. Based
on previous studies reporting substantial differences between 6MWT corridor lengths, a
large effect size (Cohen’s d = 0.8) was assumed. A minimum sample of 19 participants was
required to achieve 80% statistical power at & = 0.05.

Because the primary objective of the study also included assessment of agreement
between protocols, intraclass correlation coefficient (ICC) and Bland—-Altman analyses were
additionally performed. However, the sample size calculation was based on detecting mean
differences between protocols rather than achieving a predefined level of precision for
agreement statistics. Therefore, the agreement analysis should be considered exploratory
and interpreted with appropriate caution.

Statistical significance was set at p < 0.05.

3. Results
3.1. Participant Flow

A total of 34 individuals were initially approached, of whom 33 fulfilled the inclu-
sion criteria. Ten participants were excluded due to practical constraints. Consequently,
23 participants provided written informed consent and completed both trials. Following
randomization, 14 participants performed the 15 m protocol first, and nine performed the
30 m protocol first (Figure 1).

Excluded (N=1): Increased
cardiovascular risk
participants (N=33)

Figure 1. Study flow diagram.
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3.2. Baseline Characteristics

Therefore, the study sample predominantly represented older adults with controlled
arterial hypertension. Detailed baseline characteristics are presented in Table 1. Physical
activity levels (IPAQ-SF) were classified as low (1 = 5), moderate (n = 10), and high
(n = 8). SF-36 scores indicated higher values in Physical Functioning (PF), Bodily Pain
(BP), Role Physical (RP), and Role Emotional (RE), and lower values in General Health
(GH), Vitality (VT), and Mental Health (MH). Resting heart rate and blood pressure prior
to b(MWT trials were comparable between protocols, with expected post-test increases in
heart rate. Hemodynamic responses and 6MWT outcomes are summarized in Table 2.

Table 1. Baseline characteristics of the participants (1 = 23).

Variable Value
Demographic characteristics

Sex, 1 (%)

e Male 13 (56.5%)

e Female 10 (43.5%)
Age (years) 74.04 £ 8.89
Anthropometric characteristics

Weight (kg) 79.78 £ 124
Height (cm) 164.65 £+ 7.48
Waist circumference (cm) 101.48 4+ 13.48
Physical activity (IPAQ-SF), n (%)

e Low 5 (21.7%)

e  Moderate 10 (43.5%)

e High 8 (34.8%)
Health-related quality of life (SF-36)

Physical Functioning (PF) 80.22 4= 18.31
Role Limitations due to Physical Problems (RP) 78.26 + 31.36
Bodily Pain (BP) 80.87 £ 17.56
Vitality (VT) 62.83 + 20.5
Social Functioning (SF) 76.63 + 25.09
Role Limitations due to Emotional Problems (RE) 78.27 4 34.24
Mental Health (MH) 66.78 £+ 18.03
General Health (GH) 59.42 +17.55

Data are presented as mean = standard deviation (SD) or 7 (%).

Table 2. Hemodynamic responses and 6MWT outcomes.

Variable 15 m (Mean + SD) 30 m (Mean + SD)
Resting hemodynamics

Pre-test Heart rate (bpm) 74 £13 73 +£12

Pre-test SBP * (mmHg) 137 £ 12 132 + 18

Pre-test DBP ** (mmHg) 82+9 84 + 10

6MWT outcomes

Post-test Heart rate (bppm) 93 £17 99 + 19

Post-test SBP (mmHg) 142 £ 19 142 £ 18

Post-test DBP (mmHg) 83 +11 81+11

Distance (m) 388.05 + 84.31 451.66 + 76.26

* SBP—systolic blood pressure; ** DBP—diastolic blood pressure.

3.3. Comparison Between Test Conditions

A paired-samples t-test showed that participants walked a significantly greater
distance during the 30 m protocol (451.66 £ 76.26 m) compared to the 15 m protocol
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(388.05 + 84.31 m). The mean difference was 63.61 + 43.59 m (t = 6.998, p < 0.001), with a
large effect size (Cohen’s d = 1.46) indicating a substantial difference between the protocols.

3.4. Agreement Analysis

Agreement analysis yielded an ICC of 0.653 (95% CI: 0.167 to 0.942). Although the
point estimate suggests moderate agreement, the wide confidence interval indicates lim-
ited precision and substantial uncertainty regarding the true level of agreement between
protocols (ICC = 0.653, 95% CI: —0.167 to 0.942). Bland—Altman analysis demonstrated a
mean bias of 63.61 m (solid horizontal line), with wide limits of agreement ranging from
—21.83 m to 149.05 m (dashed lines), indicating systematically higher distances during
the 30 m protocol and wide inter-individual variability (Figure 2). Additionally, visual
inspection of the Bland—Altman plot did not indicate evidence of proportional bias, as
the magnitude of disagreement did not appear to systematically increase with higher
walking distances.
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Figure 2. Bland-Altman plot showing agreement between 15 m and 30 m 6MWT protocols. The mean
bias was 63.6 m, with limits of agreement ranging from —21.8 m to 149.1 m. The y-axis represents the
difference in walking distance between protocols (6MWD30 — 6MWD15), while the x-axis represents
the mean distance obtained from the two protocols for each participant. Positive values indicate
greater walking distances achieved during the 30 m protocol.

3.5. Correlation and Regression Analysis

Height was significantly correlated with 6MWD on both the 15 m walkway (r = 0.460,
p = 0.027) and the 30 m walkway (r = 0.413, p = 0.050). Age demonstrated a significant
negative correlation with 6 MWD on both the 15 m (r = —0.439, p = 0.036) and 30 m walkways
(r = —0.579, p = 0.004). Regarding quality-of-life measures, the Physical Functioning
(PF) domain of the SF-36 was significantly associated with 6MWD on both walkways,
whereas the Role Emotional (RE) domain demonstrated a significant association only with
performance on the 15 m walkway (Table 3).
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Table 3. Correlation analysis results.

Variable 6MWTj5 6MWTj3

p r p r
Age (years) 0.036 —0.439 0.004 —0.579
Height (cm) 0.027 0.460 0.05 0413
PF 0.031 0.449 0.022 0.474
RE 0.011 0.52 0.067 0.389
Weight 0.211 0.271 0.3 0.226
Waist 0.617 0.11 0.671 0.094
Circumference
Sex 0.25 —0.25 0.907 —0.026
IPAQ 0.272 0.239 0.19 0.283

Note: Pearson correlation was used for continuous normally distributed variables, Spearman correlation for
non-normally distributed variables, and point-biserial correlation for dichotomous variables.

Multiple linear regression analyses were performed via the enter method to identify
independent predictors of 6 MWD performance in both corridor lengths. For the 30 m corri-
dor, the regression model explained 55.8% of the variance in walking distance (R? = 0.558,
p =0.001). Age and the Physical Functioning (PF) domain of the SF-36 emerged as significant
independent predictors of 6MWD30, whereas height did not retain statistical significance
in the final model (Table 4). Multicollinearity diagnostics demonstrated acceptable values,
with VIF ranging from 1.02 to 1.18.

Table 4. Multiple linear regression analysis for predictors of 6 MWD in the 30 m corridor.

Variable Unstandardized B SE Standardized 3 t 4 Tolerance VIF
Constant 264.21 344.5 - 0.77 0.453 - -

Age (years) —4.51 1.42 —0.53 -3.17 0.005 0.85 1.18
Height (cm) 2.50 1.69 0.25 1.47 0.156 0.85 1.18
PEF* 1.37 0.64 0.33 2.14 0.046 0.98 1.02

* Physical Functioning domain of the SF-36 questionnaire. Note: Dependent variable = 6MWD3g; R? = 0.558;
Adjusted R? = 0.488; p = 0.001.

For the 15 m corridor, the regression model explained 42.1% of the variance in 6MWD
performance (R? = 0.421, p = 0.035). In the 15 m corridor model, no independent statistically
significant predictors were identified. Although age, height, PF, and the Role Emotional
(RE) domain were entered into the model based on their initial correlations with 6MWD15,
none of the variables remained statistically significant independent predictors in the final
analysis (Table 5). Multicollinearity remained within acceptable limits (VIF = 1.20-1.93).

Table 5. Multiple linear regression analysis for predictors of 6 MWD in the 15 m corridor.

Variable Unstandardized B SE Standardized t p Tolerance VIF
Constant —187.93 448.09 - —0.42 0.68 - -

Age (years) —2.11 1.91 —0.22 —1.11 0.28 0.80 1.26
Height (cm) 3.92 221 0.35 1.77 0.094 0.84 1.20
PF * 0.35 1.11 0.08 0.32 0.757 0.55 1.81
RE ** 0.76 0.61 0.31 1.23 0.234 0.52 1.93

* Physical Functioning domain of the SF-36 questionnaire. ** Role limitations due to Emotional Problems domain
of the SF-36 questionnaire. Note: Dependent variable = 6MWDs; R? =0.421; Adjusted R? =0.293; p =0.035.
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4. Discussion
4.1. Principal Findings

The main findings of this study were that performance in the 6MWTwas significantly
influenced by the length of the walking corridor, with participants consistently achieving
greater distances in the longer (30 m) protocol compared to the shorter (15 m) protocol.
Although a moderate level of agreement was observed between the two testing conditions,
the presence of systematic differences and variability between measurements indicates that
the two protocols do not produce interchangeable results.

Age and aspects of health-related quality of life, particularly physical functioning
and role limitations, were consistently associated with walking performance across both
protocols. Additionally, regression analyses identified the previous variables as indepen-
dent predictors of 6BMWT performance, highlighting the multifactorial nature of functional
capacity in older adults with controlled arterial hypertension.

4.2. Comparison with Previous Literature
4.2.1. Agreement

Agreement between different corridor lengths in the 6 min walk test (6MWT) has
been explored in several studies, with findings generally indicating that shorter walking
distances tend to produce systematically lower values compared to the standard 30 m
protocol, primarily due to the increased number of turns required [21]. Although cor-
relations between protocols are often high—suggesting that individuals maintain their
relative performance ranking—agreement analyses frequently reveal important limitations
in their interchangeability. Previous studies have primarily reported strong correlations
between different 6MWT protocols, indicating consistent ranking of individuals across
conditions [22,23]. However, correlation alone does not imply agreement, and studies
employing agreement analyses (e.g., Bland—-Altman) have demonstrated that substantial
absolute differences may exist between protocols, limiting their interchangeability.

However, beyond statistical considerations, the magnitude of the observed differ-
ence between protocols also appears to be clinically meaningful. The mean difference in
walking distance observed in the present study (63.61 m) exceeded commonly reported
minimal clinically important difference (MCID) thresholds for the 6MWT, which range
from approximately 25 to 35 m. This suggests that the influence of corridor length is not
only statistically significant but also large enough to affect the clinical interpretation of
functional capacity. Consequently, results obtained from different corridor lengths should
not be considered directly interchangeable, particularly when the 6MWT is used to monitor
disease progression or evaluate treatment effects over time.

Discrepancies between corridor lengths are primarily attributed to methodological
differences related to the walking environment. Shorter corridors necessitate more frequent
turns, which interrupt walking continuity and require repeated deceleration and accel-
eration phases. This effect has been consistently reported as a key factor reducing total
walking distance, as participants spend a proportion of the test time performing non-linear
movement rather than forward progression. In contrast, longer corridors allow for more
sustained, rhythmic walking, thereby facilitating higher walking speeds and greater total
distance covered [17,24,25].

From a biomechanical and physiological standpoint, turning introduces additional
demands that extend beyond simple locomotion. Directional changes require increased
neuromuscular coordination, balance control, and lower-limb strength, particularly during
the phases of braking and re-acceleration. These actions increase the mechanical workload
and reduce movement efficiency, especially in populations with impaired motor control or
reduced functional reserve [11,26]. Moreover, a factor that needs to be addressed is balance
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capacity, since it may potentially influence the observed differences in 6MWD between
the different corridor lengths. The 15 m protocol requires substantially more turning
maneuvers than the standard 30 m protocol, increasing the demands on dynamic balance,
postural control, and movement coordination. Older adults, and particularly those with
arterial hypertension, may experience age-related declines in balance and gait stability [27].
Consequently, participants with balance deficits may be disproportionately affected by the
increased turns required by the 15 m protocol, which may further reduce walking distance
relative to their performance on the 30 m treadmill. Although balance was not directly
assessed in the present study; it is possible that some inter-individual differences in postural
stability may have contributed to part of the variability observed in the agreement analysis.
Moreover, frequent turning has been associated with increased energy expenditure due
to the need for repeated force generation and stabilization, which may accelerate fatigue
and limit performance. Disruptions to the normal gait pattern, such as those caused by
frequent changes in direction and repeated accelerations, further contribute to increased
energy expenditure by reducing the efficiency of the energy-conserving mechanisms of
walking [28].

4.2.2. Factors Influencing Performance

The agreement observed between different 6 min walk test (6MWT) protocols ap-
pears to be influenced by a range of individual-level factors, including demographic,
anthropometric, behavioral, and cardiovascular characteristics. Although these factors are
well-established determinants of 6GMWT performance, their relative contribution may vary
depending on corridor length, thereby contributing to differences in agreement between
testing conditions.

Age is one of the most consistent predictors of 6MWT performance, with increasing
age associated with reduced walking distance across populations. This decline is primarily
attributed to reductions in aerobic capacity, muscle strength, and neuromuscular coordi-
nation [16,29]. In shorter corridors, the impact of age may be further amplified due to the
increased frequency of turns, which require rapid adjustments in balance and motor con-
trol. Older individuals often adopt modified movement strategies characterized by slower,
multi-step turns instead of efficient pivoting and therefore may experience greater diffi-
culty maintaining walking efficiency under these conditions, leading to disproportionate
reductions in performance compared to longer corridors [26].

Anthropometric characteristics, particularly height and body weight (or body mass
index), have been widely reported as determinants of 6MWT performance, with greater
height facilitating longer stride length and better walking economy, and higher body
mass increasing mechanical load and energy expenditure [29,30]. However, in the present
study, no significant associations were observed for body weight-related variables. This
discrepancy may be attributed to the small sample size and limited variability of the
population. Although shorter corridors theoretically increase metabolic cost due to repeated
deceleration and re-acceleration [12], this effect was not evident in the current findings.

Sex differences have also been reported in the literature, with males generally demon-
strating higher 6MWT performance compared to females, mainly due to differences in
muscle mass, stride length, and aerobic capacity [30]. In this study, no significant asso-
ciation was observed between sex and 6MWT performance in either corridor condition,
which may be explained by the relatively preserved functional status of the sample and the
controlled clinical setting, potentially attenuating sex-related differences.

Physical activity levels represent another factor that has attracted researchers’ interest
regarding their relationship with the 6MWT, and findings in the literature are inconsistent.
Higher levels of habitual physical activity are generally associated with better functional
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capacity and increased walking distance [31,32]. However, in some clinical populations,
this relationship appears weak or non-significant, potentially due to disease-related limita-
tions and the discrepancy between self-reported physical activity and objective functional
capacity [33]. The absence of a significant association between IPAQ and 6MWD in the
present study may be partly explained by the distribution of participants across physical
activity levels, which may have limited variability within the sample. Additionally, the
restricted sample size and the reliance on self-reported physical activity may have re-
duced the ability to detect meaningful associations between habitual activity and objective
functional performance.

Health-related quality of life, particularly domains related to physical functioning,
has also been shown to correlate with 6MWT performance [34,35]. These associations
suggest that perceived physical limitations are reflected in objective functional capacity.
Furthermore, the results of this study suggest that in shorter corridors, additional domains,
such as emotional or psychological factors, may play an equally prominent role, as the
increased complexity of the task could influence confidence, pacing strategy, and per-
ceived exertion. This may contribute to variability in performance and reduced agreement
between protocols.

Finally, cardiovascular parameters, such as heart rate and blood pressure responses,
have shown inconsistent associations with 6MWT performance depending on the studied
population. Positive relationships have been reported in both hypertensive individuals and
healthy older adults, suggesting that even in the absence of severe disease, hemodynamic
responses may contribute to functional walking capacity [6,29]. However, in the present
context of relatively mild and pharmacologically controlled hypertension, such associations
were not evident, indicating a reduced sensitivity of 6MWT performance to acute cardio-
vascular responses. This pattern suggests that when cardiovascular impairment is limited,
performance in the test is more strongly determined by mechanical and neuromotor factors
rather than hemodynamic constraints.

The regression analyses suggest that functional capacity during the 6MWT is influ-
enced by a multidimensional interaction of demographic, anthropometric, and health-
related quality-of-life factors rather than by physiological characteristics alone. The varia-
tion observed between the predictive models of the two walkway configurations indicates
that corridor length may influence the determinants of walking performance and that
the 15 m and 30 m protocols may not rely entirely on identical underlying mechanisms.
In particular, shorter walkways may place greater demands on pacing strategy, balance
control, coordination, and repeated acceleration-deceleration during turns, potentially
increasing the influence of psychosocial and perceptual factors on test performance [26].
These findings support the notion that functional exercise capacity assessed through the
6MWT is affected not only by cardiovascular and musculoskeletal function but also by the
individual’s perceived physical and emotional health status. Nevertheless, the absence of
statistically significant independent predictors in the 15 m model should be interpreted
cautiously. Performance in shorter corridors seems to be influenced by a more complex
interaction of factors that could not be fully captured within the present sample. Although
the overall model explained a meaningful proportion of variance, the limited sample size
may have reduced statistical power, increasing the likelihood of Type II error and limiting
the detection of independent associations.

4.3. Clinical Implications

From a clinical perspective, the findings of this study have direct implications for the
use of the 6 min walk test (6MWT) in environments with limited space. In small clinics or
rehabilitation settings where a standard 30 m corridor is not feasible, the 15 m protocol

https:/ /doi.org/10.3390/app16136438


https://doi.org/10.3390/app16136438

Appl. Sci. 2026, 16, 6438

11 0f 15

may be a practical alternative for assessing functional capacity. However, its use should be
considered a modified version of the test rather than a direct substitute, as corridor length
significantly influences performance outcomes.

A key consideration in interpretation is that differences between protocols may exceed
the minimal clinically important difference (MCID) reported for the S MWT (approximately
25-35 m). This indicates that variations due solely to test configuration may be large enough
to affect clinical decision-making, particularly when monitoring disease progression or
evaluating treatment effects. Therefore, clinicians should avoid a direct comparison of
results obtained from different corridor lengths, as this may lead to misinterpretation of
functional status.

When implementing the 6MWT in practice, it is recommended that the same corridor
length and protocol conditions are used consistently for follow-up assessments within
the same patient. If shorter corridors are unavoidable, results should be interpreted
with caution and ideally adjusted using population-specific reference values or prediction
equations. Standardized reporting of test conditions is also essential to ensure comparability
across settings and studies.

4.4. Methodological Considerations

This study presents several methodological strengths that support the interpretation
of its findings. The use of a randomized crossover design minimized inter-individual
variability and allowed direct within-subject comparison between the 15 m and 30 m
6MWT protocols. Standardized testing procedures were applied across all participants,
including consistent instructions and controlled measurement conditions, which enhances
internal validity. Additionally, the inclusion of multiple relevant covariates (demographic,
anthropometric, behavioral, quality of life, and cardiovascular parameters) provides a
comprehensive evaluation of factors influencing performance.

Though it needs to be mentioned that despite the randomization of the order of testing
and the provision of a minimum recovery period of 10 min between assessments, both
6MWT protocols were performed on the same day. Consequently, the possibility of an
incomplete physiological recovery and the presence of residual fatigue may have affected
performance during the second test despite the recovery time applied. Although heart-rate
recovery criteria were applied before initiating the second test, the potential influence of
same-day repeated testing cannot be completely excluded.

In addition to the potential influence of same-day repeated testing, several other
methodological limitations should be acknowledged when interpreting the findings of the
present study. First, the restricted sample size (n = 23) reduces statistical power and may
limit the generalizability of the findings. Second, the single-center design restricts external
validity, as results may reflect specific local characteristics of the studied population and
setting. Third, although a randomized crossover design was used to minimize order
effects, no formal familiarization trial was performed prior to testing. Consequently, a
potential learning effect between the first and second 6MWT administrations cannot be
completely excluded, despite the random allocation of protocol order. Additionally, given
that balance capacity and postural stability were not formally assessed, any differences in
balance performance may have influenced walking efficiency and may have contributed to
variability in the distance achieved during the 15 m protocol. Therefore, the potential role
of balance as a determinant of performance cannot be excluded. Consequently, the findings
cannot be readily generalized to younger adults with arterial hypertension, as variability in
disease severity and functional capacity may alter responses to different corridor lengths.
Additionally, the study was powered to detect differences in walking distance between
protocols rather than to estimate agreement parameters with high precision. Consequently,
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the relatively small sample size may have reduced the stability of the regression models
and may also have contributed to the wide confidence interval observed for the ICC and the
broad limits of agreement in the Bland—Altman analysis. Therefore, the agreement findings
should be interpreted cautiously and confirmed in larger studies specifically powered for
agreement analyses. Process-related variables such as the exact interval between the two
protocols, walking speed, cadence, number of turns, and perceived exertion (RPE) were
not recorded. These variables may have provided further insight into the mechanisms
underlying performance differences between corridor lengths.

4.5. Future Research

Larger studies specifically designed and powered for agreement analyses are needed
to provide more precise estimates of ICC values and Bland—Altman limits of agreement
between different 6t MWT corridor lengths. In addition, studies should include younger and
middle-aged adults with arterial hypertension as well as older populations to determine
whether the observed agreement patterns are consistent across age groups. Further valida-
tion against established reference standards is also necessary, with particular emphasis on
gold-standard assessments of functional capacity, like cardiopulmonary exercise testing
(CPET), to determine the extent to which the 15 m 6MWT reflects true or submaximal
aerobic capacity. Additionally, multicenter studies would be especially valuable, as they
would allow for greater heterogeneity in clinical practice settings and reduce potential
site-specific bias.

Finally, future studies should also investigate the contribution of balance and turning
efficiency as determinants of 6MWT performance across different corridor lengths in this
population. This would provide further insights into the factors leading to the observed
discrepancies while enhancing the clinical evaluation of 6MWT results in settings where
smaller treadmills are used.

These findings highlight the importance of protocol standardization when interpret-
ing 6MWT results in clinical practice. The 15 m protocol may be useful when space
limitations preclude the use of the standard 30 m walkway, but results should not be
used interchangeably.

5. Conclusions

In conclusion, the findings of this study demonstrate that corridor length significantly
influences performance during the 6 min walk test in older adults with medically controlled
arterial hypertension. Therefore, the present findings should primarily be interpreted
within the context of older adults with controlled arterial hypertension. Participants
achieved consistently greater walking distances on the 30 m corridor compared with the
15 m configuration, while agreement analysis indicated that the two protocols cannot be
considered interchangeable. Functional capacity during the 6(MWT appears to be influenced
by multiple interacting factors, including age, anthropometric characteristics, and aspects of
health-related quality of life, with some determinants differing according to walkway length.
The shorter corridor likely imposes additional biomechanical and neuromotor demands
due to the increased frequency of turns, contributing to reduced walking efficiency and
greater variability in performance. Although the 15 m protocol may represent a practical
alternative in settings with limited space, clinicians should interpret results cautiously
and avoid direct comparison with standard 30 m values. Further research with larger and
more heterogeneous populations is required to better clarify the mechanisms underlying
performance differences between corridor lengths and to further validate the clinical
applicability of shorter 6MWT protocols.

https:/ /doi.org/10.3390/app16136438


https://doi.org/10.3390/app16136438

Appl. Sci. 2026, 16, 6438

13 of 15

Author Contributions: Conceptualization, G.P.; Methodology, M.P. and T.X.; Formal Analysis, M.P.;
Investigation, M.P. and T.X.; Resources, G.P. and K.K,; Data Curation, M.P., T.X. and G.P.; Writing—
Original Draft Preparation, M.P. and T.X.; Writing—Review and Editing, G.P. and V.A.; Visualization,
M.P, T.X. and G.P; Supervision, G.P,; Project Administration, G.P. All authors have read and agreed
to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of the Department of Physiotherapy, University
of Thessaly (Approval No. 22513/25/21-07-25).

Informed Consent Statement: Informed consent was obtained from all subjects involved in
the study.

Data Availability Statement: The data presented in this study are available from the corresponding
author upon request. The data are not publicly available due to ethical and privacy concerns.

Acknowledgments: The authors would like to thank all colleagues who provided administra-
tive and technical support during the preparation of this manuscript. During the preparation of
this manuscript, the authors used ChatGPT (OpenAl, GPT-5, 2026) for language editing support.
The authors have reviewed and edited the output and take full responsibility for the content of
this publication.

Conflicts of Interest: The authors declare no conflicts of interest.

Abbreviations

The following abbreviations are used in this manuscript:

AH Arterial Hypertension

WHO World Health Organization

BP Blood Pressure

DASI Duke Assessment Status Index

ISWT Incremental Shuttle Walking Test
6MWT Six-Minute Walk Test

3SMWT Three-Minute Walk Test

6MWD  Six-Minute Walk Distance

COoPrD Chronic Obstructive Pulmonary Disease

BMI Body Mass Index

ATS American Thoracic Society

TPAQ International Physical Activity Questionnaire
IPAQ-SF  International Physical Activity Questionnaire—Short Form
SF-36 36—Item Short Form Health Survey

ICC Intraclass Correlation Coefficient

VIF Variance Inflation Factor

SBP Systolic Blood Pressure

DBP Diastolic Blood Pressure

SD Standard Deviation

PF Physical Functioning

RP Role Limitations due to Physical Problems
VT Vitality

SF Social Functioning

RE Role Limitations due to Emotional Problems
MH Mental Health

GH General Health

MCID Minimal Clinically Important Difference
CPET Cardiopulmonary Exercise Testing
SPSS Statistical Package for the Social Sciences
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