Journal of Rehabilitation Research and

Practice

Original Research

Comparison of walking performance with
the 6-minute and the 2-minute walk tests

in elderly living in the community and ina
nursing home

Duy Thanh Nguyen'*", Massimo Penta“, Nguyen Van Chinh', Chloé Sauvage®®

Faculty of Medicine and Medical
technology, University of Medicine
and Pharmacy at Ho Chi Minh City, Ho
Chi Minh City, Vietnam

2Faculty of Human Movement
Sciences, Université Libre de
Bruxelles, Faculty of Human
Movement Sciences, Laboratory
of Applied Biology and Research
Unit in Applied Neurophysiology
(LABNeuro), Brussels, Belgium

3Institute of NeuroScience, Université
catholique de Louvain, Louvain-la-
Neuve, Belgium

“Arsalis SRL, Glabais, Belgium

Hépital Universitaire de Bruxelles,
Hopital Erasme, Université Libre
de Bruxelles, Department of
Physiotherapy, Brussels, Belgium

*Author for correspondence:
Email: thduypt@ump.edu.vn

Received date: March 10, 2025
Accepted date: March 27, 2025

Copyright: © 2025 Nguyen DT, et

al. This is an open-access article
distributed under the terms of the
Creative Commons Attribution License,
which permits unrestricted use,
distribution, and reproduction in any
medium, provided the original author
and source are credited.

Abstract

Purpose: The 6-minute walk test (6MWT) and the 2-minute walk test 2MWT) are common assessments of
walking performance. The study aims to investigate the walking performance in elderly individuals living
either in the community or in a nursing home.

Methods: A convenience sample of 77 elderly individuals was assessed with both tests to investigate the
test-retest reliability (ICC), to compare the performance between community and nursing home residents
(ANOVA) and to study the correlation (r) between participants’ performance on both tests with age and
physical activity.

Results: The 6MWT and 2MWT showed excellent test-retest reliability (ICC=0.99). There was no significant
difference in walking speed between the 6MWT and the 2MWT (p=0.320) and a strong correlation was
observed between both tests (r=0.96, p<0.001). ROC curve analysis showed an excellent discrimination for
both tests between community and nursing home residents, using cutoff values of 386.5 m for the 6MWT
and of 132.5 m for the 2MWT. Moderate correlations were observed between walking distances and age
(r=-0.61 for 2MWT and r=-0.69 for 6MWT, p<0.001).

Conclusions: The 2MWT demonstrated a high test-retest reliability, no significant difference in walking
speed, strong correlation and a comparable cutoff value to those of the 6MWT for assessing walking
performance in elderly participants. Similar results highlight the clinical utility of the 2MWT as a time-
effective alternative to the 6MWT to evaluate walking deterioration in elderly individuals.
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Key Summary Points

Aim: To compare walking performance in elderly individuals living either in the community or in a nursing
home using the 6-minute walk test (6MWT) and the 2-minute walk test 2MWT).

Findings: The 2MWT showed high test-retest reliability, no significant differences in walking speed, a
strong correlation and comparable cutoff values to the 6MWT for evaluating walking performance in
elderly.

Message: The 2MWT is comparable to the 6MWT in assessing walking deterioration among older adults,
offering a time-efficient alternative to the 6MWT.

This article is originally published by ProBiologists, and is freely available at probiologists.com
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Introduction

In 2021, older adults were making up about 13.5% of the
global population and projections indicated that by 2030, one in
six people would be aged 60 years or more [1]. Aging is associated
with a progressive decline in exercise capacity, along with changes
in physical function and walking ability [2], which can influence
the performance of daily activities and the preservation of personal
independence [3]. Walking limitation is highly prevalent among
older adults, with rates ranging from 58.1% to 93.2% [4], and it
is a risk factor for functional dependence in community-dwelling
older adults [5]. Moreover, improving walking ability significantly
enhances various aspects of health-related quality of life, including
physical, emotional, and social well-being [6].

Walking performance can reliably be assessed with the 6-minute
walk test (6MWT), a simple and inexpensive submaximal test of
walking capacity and cardiovascular fitness validated in people with
various conditions [7,8]. In healthy elderly people, the 6GMWT has
shown a moderate to strong correlation (0.71<r<0.82, p<0.001)
with a cardiopulmonary exercise test on treadmill. The 6GMWT has
also demonstrated a high test-retest reliability (ICC=0.96) in elderly
people with intellectual disabilities [9]. It is a practical alternative to
laboratory-based assessments and better reflects real-life functional
abilities [10]. Additionally, the 6MWT is used as an assessment tool
for older populations [10] and is included in the Senior Fitness Test
to evaluate functional fitness in older adults [11,12].

However, the 6MWT is time-consuming for clinicians and may
be impossible for older adults who have severe walking limitations
[13]. The 2-minute walk test 2MWT) has been proposed as a shorter
alternative, following a similar protocol and offering comparable
benefits to the 6MWT [14]. Studies have shown significant and
strong correlations between the distances covered in the 6MWT and
the 2MWT among healthy older adults (r=0.76, p<0.05) [15] and
in residents of long-term care facilities (r=0.93, p<0.05) [13]. The
2MWT has demonstrated excellent test-retest reliability in long-
term care residents (ICC>0.94) [13] and in healthy older adults
(ICC=0.94) [15].

Research indicates that older adults living in nursing homes
perform significantly lower on physical assessments compared to
those living in the community [16]. This difference is attributed
to better lower-limb function, balance and mobility, which impact
walking performance in community-dwelling elderly [13,16].
Comparing walking performance between living environments can
help determining target values for elderly living in nursing homes or
cut-off values that allow an easier interpretation in clinical practice
than age- or gender-matched normative values. For example, cut-
off values below which a clinically meaningful walking limitation is
declared for the GMWT are defined at 350 m for chronic obstructive

Table 1. Characteristics of community and nursing home participants.

pulmonary disease (COPD) [17], 300 m for heart failure [18] and
304 m for stroke [19]. While such cutoff values can be used to identify
individuals at higher risk of poor functional outcomes, no cut-off
value has been established to differentiate walking performance
between community-dwelling elderly and those in nursing homes.

The study aims to investigate walking performance in elderly
individuals living either in the community or in a nursing home.
Specifically, the study aims to (1) assess the test-retest reliability of
the 6MWT and 2MWT in elderly individuals, (2) compare walking
performance in elderly individuals living in the community and in
nursing homes using cut-off values, and (3) study the correlation
between participants’ performance on both tests with age and
physical activity.

Method
Participants

A convenience sample of 77 elderly individuals was recruited,
including participants living in the community or in a nursing
home. Participants had to be aged 60 or older, able to follow test
instructions and without any active neuromuscular, musculoskeletal,
or acute cardiopulmonary conditions that limited their walking
ability. Participants were allowed to use their usual technical walking
aids as described in ATS recommendations [20]. Seven participants
(17%) used a walker or a crutch in the nursing home group, while
no technical aid was used in the community group. The study
protocol was approved by the Ethics Committee of the hospital.
The demographic characteristics of the participants are presented in

(Table 1).
Procedures

Demographic data, including gender, age, height, and weight
was gathered before the walking tests. Physical activity was assessed
using the International Physical Activity Questionnaire — Short
Form (IPAQ-SF). Participants were instructed to wear comfortable
clothing, usual footwear and avoid doing vigorous exercises or eating
heavy meals within 2 hours before the walking tests. The participants
were instructed to sit near the starting point and rest for 15 minutes
before each test.

Six-minute and two-minute walk tests

The 6MWT and the 2MWT were administered according to the
American Thoracic Society guidelines [20,21] over a flat 30-meter
course. Participants were instructed to walk as far as they could and
were allowed to slow down or stop and continue to walk again after
they recovered during the test period. When 1 minute had elapsed,
the evaluator provided standard encouragement with an even tone
such as “You are doing well; you have 5-, 4-, 3-, 2-, or 1-minute left”.
Subject stopped at 2 minutes or 6 minutes, and the distance covered

All participants (n=77)

Community-dwelling group (n=37)

Nursing home group (n=40)

Age, years 74.7 (7.72) 70.1 (6.65) 79.1 (5.98)
Female, n (%) 52 (67.5%) 21 (56.8%) 31 (77.5%)
BMI, kg/m? 24.9 (4.63) 24.5(3.63) 25.2 (5.40)
IPAQ-SF, MET.min/week | 2260 (1790) 3060 (1790) 1520 (1460)

IPAQ-SF: International Physical Activity Questionnaire — Short Form
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was measured to the nearest meter. All participants performed both
walk tests without prior trial. The order of the 2MWT and the
6MWT was randomly assigned. The walking speed was computed
for both tests as the distance walked divided either by 120 or by 360

seconds.
Reliability

To investigate test-retest reliability, participants repeated the
2MWT and 6MWT after 1 to 3 days. Both walking tests were
repeated by the same evaluator, reversing the order of the tests
between sessions. To minimize influence of the first assessment on
the second, participants were not informed of the test results until
they had completed the test in the second session.

Data analysis

Demographic characteristics were compared between the
community-dwelling and the nursing home groups using the Mann-
Whitney U test for age, BMI, and level of physical activity and the

Chi-square test for sex.

A two-way ANOVA was conducted to assess the effects of group
(nursing home vs. community-dwelling) and test session (first and
second tests) on walking distance for the 6MWT and 2MWT. The
test-retest reliability of the 6GMWT and 2MWT was assessed with the
intraclass correlation coefficient (ICC2,1) using a two-way random
model with absolute agreement. Pearson’s correlation coefficients
were computed between the 2MWT and the 6MWT distances.

A two-way ANOVA was conducted to assess the effects of group
(nursing home vs. community-dwelling) and test type 2MWT vs.
6MWT) on walking speed. An independent sample t-test was used
to compare walking speed and distance between the community-
dwelling and the nursing home groups.

A receiver operating characteristic (ROC) curve was established
to determine the most sensitive and specific cutoff value for the
6MWT and the 2MWT to distinguish walking performance between
community-dwelling participants and nursing home residents. The
area under the ROC curve (AUC) was calculated to determine the
quality of the classifier defined with the cutoff value [22].
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Spearman correlation coefficients were computed between
walked distances and age or physical activity level, in both the
community-dwelling and nursing home groups. The strength of
relationships between variables was classified as either absent or weak
(r<0.25), weak to moderate (0.25 < r<0.5), moderate to strong (0.5
< 1<0.75), or strong (r = 0.75) [23]. The significance level was set
to 0.05 for all statistical analyses. All analyses were performed using
R (version 4.0.5; R Foundation for Statistical Computing, Vienna,
Austria).

Results

Seventy-seven participants were assessed in the study, including
37 community-dwelling individuals and 40 nursing home residents.
Nursing home residents were significantly older (p<0.001) and
had lower values for physical activity level (p<0.001) compared to
community-dwelling participants. Sex proportion and BMI were
not different between groups.

All the participants were re-assessed after a delay of 1 to 3 days.
The mean (SD) distances walked were 429 (200.0) m for the first and
433 (196.0) m for the second 6MWT and were 149 (65.9) m and
151 (67.8) m for the 2MWTT, respectively, indicating no significant
difference between assessments for both tests (both p>0.637). As
shown in Figure 1, the test-retest reliability for walking distance was
excellent, with an ICC of 0.99, (95%CI: 0.98-0.99) for the 6GMWT
and 0.98 (95% CI: 0.97-0.99) for the 2MWT.

The 2-way ANOVA showed no significant difference between
the 6GMWT and the 2MWT indicating that all participants walked
with the same speed during both tests (p=0.320). The Pearson
correlation coefficient between the 6MWT and 2MWT distances
measured in the whole sample was 0.96 (p<0.001), suggesting
a strong correlation between both tests whatever the participant’s
living environment.

Walking performance as well as comparisons between nursing
home residents and community-dwelling participants on the
6MWT and 2MWT, are reported in Table 2. Community-
dwelling participants showed better walking performance than
nursing home residents both on the 6MWT and on the 2MWT (all
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Figure. 1 Distance walked during the first and second assessment with the 6-Minute Walk Test (6MWT) and with the 2-minute walk test 2MWT). The
Intraclass Correlation Coefficient (ICC) shows excellent test-retest reliability for both tests in all participants.
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Table 2. Walking performance of the nursing home and community participants.

Community (n=37) Nursing home (n=40) Community vs. nursing home
Distance (m) 6MWT 606 (121) 266 (83.8) <0.001
2MWT 207 (40.9) 94.7 (26.6) <0.001
Speed (m/s) 6MWT 1.68 (0.335) 0.738(0.233) <0.001
2MWT 1.73(0.341) 0.789(0.221) <0.001

p-values<0.001). The mean difference in walking distance was 340.8
m (95% CI, 293.1 to 388.4) for the GMWT and 112.4 m (95% CI,
96.6 to 128.3) for the 2MWT. The mean difference in walking speed
was 0.95 m/s (95% CI, 0.74 to 1.68) for the 6GMWT and 0.94 m/s
(95% CI, 0.79 to 1.73) for the 2MWT.

A ROC curve analysis indicated that both the 6MWT and
2MWT effectively discriminated between community-dwelling and
nursing home participants based on walking performance (Figure
2). The optimal cutoff values were determined to be 386.5 m, with a
sensitivity of 0.95 and specificity of 0.97 for the 6MWT, and 132.5
m, with a sensitivity of 0.98 and specificity of 0.95 for the 2MW'T.
The AUC was 0.99 for both the 6MWT and 2MWT, demonstrating
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excellent discrimination between the community and nursing home
groups [22].

The relationships between walking distance, age, and level
of physical activity are presented in Figure 3. Moderate to strong
significant correlations were observed between walking distances and
age (p<0.001) where nursing home residents were significantly older
than the community-dwelling participants (mean age of 79 and 70
years, respectively, p<0.001). Levels of physical activity showed weak
to moderate significant correlations with walking distance where
community-dwelling participants demonstrated a two-fold level of
physical activity compared to nursing home residents (3060 vs. 1520
MET.min/week, respectively, p<0.001).
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Figure. 2 Walked distance as a function of age for the 6MWT (A) and 2MWT (B) for participants living at home (open symbols) or in a nursing home
(plain symbols). The optimal threshold (dashed line) differentiates both groups of participants. Receiver Operating Characteristic (ROC) curve for the
6MWT (C) and 2MWT (D) to classify walking performance between the community-dwelling and nursing home group.
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Figure 3. Correlation between walking distances and participants’ age and level of physical activity for the 6MWT (top row) and the 2MWT (bottom
row) for community-dwelling participants (open symbols) and for nursing home residents (plain symbols) including linear regressions (plain line).

Discussion

This study aimed to investigate the assessment of walking
performance among community-dwelling elderly individuals
and nursing home residents, revealing several key insights. Both
the 6MWT and 2MWT demonstrated high test-retest reliability
in elderly participants. The 6MWT and 2MWT were strongly
correlated in assessing walking performance, comparable in
measuring walking speed, and showed similar relationships with
age and physical activity levels in elderly participants. Therefore, the
2MWT is equivalent to the 6GMWT and can effectively replace it in
assessing walking performance in elderly individuals living in the
community and in nursing homes.

Both the 6MWT and 2MWT demonstrated high test-retest
reliability in elderly people who could walk independently both
in community and nursing home, with ICC values of 0.99 and
0.98, respectively. This indicates that both tests consistently yield
reproducible measurements in elderly people in both settings. These
findings align with previous studies, which reported an excellent
reliability of the 6MWT in elderly people with intellectual disability
(ICC = 0.96) [9] and of the 2MWT in elderly people in long term
care facility (ICC>0.94) [24] or in community (ICC=0.94) [15].

Despite studies suggesting that a familiarization test should be
administered due to a learning effect between tests in young and
healthy participants [21,25], the present study found no significant
difference between the first and second assessments of both the
6MWT and 2MWT (both p>0.637). Similarly, previous research has
shown that the learning effect is less pronounced in cardiopulmonary
patients who walk less than 300 meters [26] or in individuals with
lower cardiorespiratory function [27]. Although the participants
in the current study were apparently healthy according to the
inclusion criteria, elderly participants demonstrated lower walking
performance compared to a young, healthy population, making
any performance improvements in a second test less meaningful.
Therefore, these results suggest that administering the walking test
on one occasion only is sufficient in measuring walking performance
in elderly individuals in community and nursing home settings.

There was a strong correlation between the distances covered
in the 6MWT and the 2MWT among elderly participants
(r=0.955). This result aligns with previous studies involving frail
elderly individuals with dementia (r=0.92) [24] and older adults in
residential care facilities (r=0.93) [13]. Additionally, no significant
difference of speed was observed between the two assessments,
indicating that participants did not adapt their spontaneous walking

J Rehabil Res Pract. 2025;6(1):9-16.
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speed to the exercise duration for the 6MWT and 2MWT (p=0.320).
This finding is consistent with a previous study on healthy adults,
which also reported no difference in walking speed between the
2MWT and 6MWT (r=0.94) [28]. These findings support the use
of the 2MWT as a reliable alternative to the 6GMWT for assessing
walking performance in older adults residing in both community
and nursing home settings. In addition, the 2MWT is less time
consuming than the 6GMWT and easier to use in busy clinics which
makes it a more practical alternative in resource-limited settings.
Nevertheless, although the correlation between the 2MWT and
the 6MWT is strong and statistically significant, shorter tests may
overestimate walking endurance [29]. Moreover, other functional
assessments such as the Timed Up and Go Test [30], the 30 Second
Sit to Stand Test [31] or the Short Physical Performance Battery
[32], could provide a broader functional assessment framework.

The findings demonstrated that the walking performance of
both the GMWT and 2MWT was significantly lower in participants
living in a nursing home compared to older adults dwelling in the
community (all p-values <0.001). The 6MWT distance achieved by
community participants in this study (606 m) was very similar to
the distance reported for Belgian older adults of 603 m [33] but was
higher than the range reported for community-dwelling adults aged
60-89 years (392-572 m) in another study [34]. The differences in
distance walked may be attributed to the varying health conditions
and comorbidities of elderly participants in previous studies
compared to healthy elderly participants in this study.

The ROC curve analysis demonstrated that both the 6MWT
and 2MWT are effectively distinguished between the two groups,
community or nursing home, with only 3 out of 77 participants
(3.9%) misclassified. The AUC was greater than 0.94 for both tests,
indicating outstanding discrimination between both groups [22].
The findings of this study suggest that cutoff values of 386.5 m for
the 6GMWT and 132.5 m for the 2MWT could serve as practical
thresholds to assess walking performance in elderly people and identify
individuals who may be at increased risk of health consequences
related to a walking limitation. The threshold value of 386.5 m
for the 6MWT was higher than the values reported in previous
studies, where a cutoff 350 m was reported for COPD [17], 300 m
for heart failure [18], and 304 m for stroke [19]. The difference in
the 6MWT cutoff values between our findings and previous studies
may be attributed to the characteristics of this study’s participants,
who were healthy older adults without stroke or cardiorespiratory
diseases. Along with reference values, these thresholds may facilitate
the early identification of walking deterioration and support gait
rehabilitation by providing training goals to limit further health
deterioration in older adults with walking limitations.

Findings from this study are consistent with previous research,
indicating that age is the most important factor influencing walking
distance in healthy individuals, with the effect becoming more
pronounced in those over 60 years of age [35,36]. Physical activity
levels showed weak to moderate but significant correlations with
walking distance in both tests across all elderly participants (r=0.39
for the 6MWT and r=0.40 for the 2MWT). Previous studies
have reported that self-reported physical activity did not influence
walking distance [35,37]. This difference may be due to the distinct
and wide range of physical activity levels between community-
dwelling and nursing home residents in this study. Nevertheless,
the consistent relationship between walking distance in both tests

and factors such as age and physical activity levels suggest that the
6MWT and 2MWT are not only comparable in measuring walking
performance but also in reflecting the impact of age and physical
activity on walking ability.

This study has several limitations. Firstly, the relatively small
sample size and the fact that participants were volunteers and
relatively healthy older adults may not reflect the characteristics of
individuals living in geriatric nursing homes or community dwellings.
This may introduce selection bias, as volunteers may present a higher
functional capacity than the general elderly population. Moreover,
the exclusion of individuals with comorbidities or cognitive and
mobility impairments limits the applicability of these results to
geriatric populations with more various clinical conditions. Including
a broader range of participants beyond healthy individuals would
enhance the external validity of these results for elderly populations
with varying health conditions. Secondly, the factors measured for
analysis may not encompass all variables that explain the variability
in walking distance. Cogpnitive impairment, which was not assessed
in this study, could also influence gait performance and test
outcomes [38]. Indeed, nursing homes residents may also present
more frequent cognitive impairments than community dwellers,
which may affect the generalizability of our findings. To confirm
the findings of this study, future research should consider additional
factors, such as cardio-respiratory parameters and cognitive
impairment, which could explain the walking performance reported
in this study. Therefore, caution is warranted when interpreting
or generalizing these results, particularly for frail or functionally
impaired older adults. Finally, this study did not investigate potential
physiological benefits associated with longer exercise duration, such
as the activation of anti-aging pathways like Sirtuin 1, which may
represent an additional advantage of the 6MWT and should be

explored in future research [39].

In conclusion, this study provides evidence supporting the use
of the 2MWT as a simpler and equivalent alternative to the 6GMWT
for assessing walking performance in elderly individuals, both in the
community and in nursing homes. The study found that the 2MWT
demonstrated high test-retest reliability, was equivalent to the
6MWT in measuring age-related differences in walking performance
and was correlated with physical activity. Additionally, it highlighted
the clinical utility of the 2MWT in assessing walking deterioration
among elderly individuals, demonstrating performance as excellent
as that of the 6MWT. Its shorter duration and comparable reliability
make it a valuable tool for clinicians and researchers, particularly
in settings with limited time and resources. The 2MWT effectively
identifies older adults at risk of walking decline and suggests timely
interventions to prevent further deterioration.
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