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SUMMARY

Professional literature provides various studies discussing gait pathologies depending on the type of nervous system and skeleto-
muscular system. There are, however, no complex studies discussing aspects of gait, such as walking pace, step length or step duration
during the 6-minute walk test in patients with COPD. The objective of this work was, therefore, to analyse the gait of patients with
COPD during the 6-minute walk test. It attempted to answer the question how gait parameters change during physical effort in case
of patients with COPD.

The research included 33 in-patients with COPD (27 males and 6 females), with median age of 65.7 £ 10.4, treated in MSWiA
Hospital in Glucholazy. For the purposes of gait analysis, the GaitRite mat was used to measure walking pace, step length and step
duration. The mat was 4 meters in length and the active surface consisted of 14 thousand sensors. Pearson’s correlation index and

t test were used to calculate the relationships between the tested parameters.
The analysis of the results showed that as the distance covered in the 6-minute walk test increased, the pace of walking decreased
and the step duration and length significantly increased (p < 0.05). High correlations between the values of gait parameters and

distance covered were observed.

The research showed statistically significant differences in the values of parameters indicating walk pace, step duration and step

length between the first and the last tests.
Keywords: gait analysis, GBMWT, COPD.

INTRODUCTION

In case of patients with COPD, occurring dyspnoea
reduces their capability of undertaking greater effort. As
the disease progresses, dyspnoea increases limiting
patients’ effort tolerance. It reduces the mobility which
did not cause any difficulties earlier. Professional
literature provides a range of studies describing walking
pathologies depending on the type of nervous system
and skeleto-muscular system. There are, however, no

complex studies discussing aspects of gait, such as
walking pace, step length or step duration during the
6-minute walk test in patients with COPD.

The aim of this work was to analyse the gait of
patients with COPD during physical effort. The research
aimed to assess gait parameters, such as walk pace,
step length and step duration, in the 6-minute walk test.

MATERIAL AND METHODS

The research included 33 in-patients with diagnosed
COPD (27 males, 6 females) treated in the MSWiA
Hospital in Glucholazy. Patients who qualified for
adequate pulmonary rehabilitation model based on the
results of effort tolerance test, spirometry and functional
fitness test, were qualified for the research [1]. Pearson’s
correlation index was used to calculate the relationships
between the tested parameters. Student’s t-test was
used to calculate statistical differences.

All patients were given a 6-minute walk test. The walk
test is a simple and relatively reliable effort tolerance test
and as such gives the possibility of using it as a useful tool
for the evaluation of rehabilitation results and qualification
for an adequate rehabilitation model [2]. The section of
the corridor where the test was conducted was 30 meters
in length. Starting at 5th meter, the 4-meter GaitRite mat
was placed. Data was collected automatically in 6 trials
per patient. The first measurement was made after 5

meters and the following ones — every 60 meters. The
research required a stopwatch, Borg scale form and a
manometer.

Before the test, blood pressure, pulse and dyspnoea
level were recorded for each patient. The patients were
clearly instructed on how to move appropriately during
the test [3]. For 6 minutes the patients walked barefoot
on a specified section of the distance at their highest
possible pace. The patients were informed when they
were supposed to walk along the mat which constituted
an integral part of the corridor section. Every minute
they were also informed about the time of the test. On
completing the test, blood pressure, heart rate and
dyspnoea level were recorded.

For purposes of gait analysis, the GaitRite mat was
used to measure walking pace, step length and step
duration. The mat was 4 meters in length and the active
surface consisted of 14 thousand sensors.
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Figure 1. Patients’ moving pattern during the 6-minute walk test

RESULTS

Pearson’s correlation

index was calculated to

The results of the research were subjected to
comparative analysis. Average values of particular
gait parameters during the 6-minute walk test were
calculated. Average distance parameter value achieved
in the 6-minute walk test was 538.97 m £ 176.32 m. Gait
parameters recorded in 6 measurements on the 305 m
section (Table 1).

Table 1. Values of gait parameters in particular

assess the relationship between gait parameters and the
distance covered in the 6-minute walk test.

High correlation between pace of walking, step
duration and step length recorded in the effort tolerance
test and the distance covered in the test was observed
(Table 2).

Table 2. Pearson’s correlation index values

measurements
Gait parameter Step
Result Pace, Step duration, | Step length, Pace, m/s | duration, Stepclsqngth,
Measuremen m/s ° om Result S
| | 5m |156.50 + 23.6|0.478 £ 0.03 | 74.59 * 8.3 Distance covered ~0.99 0.98 0.97
I} 65m 15452+ 254/0.482 + 0.04| 74.89 £ 9.5 Correlation graphs were compiled to show the
n |12 151.66 + 23.7 | 0.485 * 0.04 | 74.86 + 11.7 relationships between the length of the distance covered
>m | 151.66 £ 23.710.485 0.0 86 = 11. and the tested parameters. It was observed that the
IV | 185m | 150.19 + 23.9|0.487  0.04| 75.28 + 16.1 relationships were of linear character (Figure 4-6). As
the distance increased, the pace of walking decreased,
V | 245m | 147.06 + 23.4|0.493 + 0.04 | 75.68 + 20.7|  but step duration and length increased.
Statistically significant differences were observed
VI | 305m | 146.45 £ 24.6|0.492 £ 0.04|76.11 £ 25.6 between the values of step length, step duration and
walk pace in the distance of 305 meters (Figures 2—7).
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Figure 2. The relationship between the covered distance and walk pace
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Figure 3. The relationship between the covered distance and step duration

76.2

76.0

758 ¢

- =
th Lh
E=S =2

Step length, cm
e |
Ln
to

74610

74.4

50

100

150 200 250 300 350
Distance, m

Figure 4. The relationship between the covered distance and step length
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Figure 5. The difference between step length in measurements | and VI
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Figure 6. The difference between walk pace in measurements | and VI
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Figure 7. Difference between step duration in measurements | and VI

DISCUSSION

Apart from extensive inflammatory reaction, COPD
also causes deterioration in patients’ general functional
state, a reduction in effort tolerance leading to skeletal
muscle impairment [4], loss of muscle mass and
bioenergetic disorders [5]. Itis particularly true of lower limbs
[6]. Research results related to lower limb dysfunctions in
patients with COPD, e. g. quadriceps femoris muscle in
the thigh have been reported by numerous authors [7, 8,
9]. They prove that both strength and endurance of this
muscle are significantly smaller in comparison with healthy
individuals of the same age. It is worth noting that the
strength of quadriceps femoris is highly correlated with
effort tolerance in case of patients with COPD.

In their research, S. Butcher et al. [10] made
an experimental attempt to assess coordination and
its particular aspect being balance maintenance in
standing position. Contrary to healthy individuals,

patients with COPD frequently display difficulties in
performing particular physical activities, including
balance maintenance problems [10]. This aspect is of
importance because balance maintenance ability allows
for adequate performance of other, more complex motor
activities, including walking.

N. A. Priest et al. [11] researched changes in walk
pace of healthy Americans in two age groups — 80 £ 9
and 23 = 2. The first test involved covering a specific
distance at the pace which felt comfortable for the person
tested. The second test involved covering the distance
and performing specific tasks at the same time. In both
age groups, smaller pace of walking was recorded during
the two-task test [11].

It seems that due to the changes in effort tolerance
tested walk parameters change in case of patients with
COPD.
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CONCLUSIONS

1. High correlation between the values of tested walk test performed by patients with COPD. The
parameters and covered distance was observed. longer the distance covered, the lower the walk
2. The research showed that walk pace, step duration pace but longer step duration and step length.
and step length change significantly with the 3. The research showed statistically significant
increase in the distance covered in the 6-minute differences in the values of parameters indicating

walk pace, step duration and step length between
the first and the last test.
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LIGONIY, SERGANé[U LETINE OBSTRUKQINEIPLAU(VDIU LIGA, EISENOS
ANALIZE ATLIEKANT 6 MINUCIY EJIMO TESTA
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SANTRAUKA

Profesiné literatdira aprago jvairius tyrimus, kuriy metu analizuojamos eisenos patologiju priezastys, susijusios su nervy ir griauciy-
raumeny sistemomis. Visgi néra kompleksiniy studijy, aptarianc¢iy serganciyjy létinémis obstrukcinémis plauciy ligomis (LOPL)
atskirus eisenos rodiklius (pvz., éjimo tempa, Zingsnio ilgj ar Zingsnio trukme) atliekant 6 minuciy éjimo testa. Tyrimo tikslas buvo
krdvio metu.

Buvo tiriami 33 ligoniai, sergantys létine obstrukcine plauciy liga (27 vyrai ir 6 moterys; vidutinis amzius — 65,7 £ 10,4 m.) ir
gydomi Glucholazy MSWiA ligoninéje. Analizuojant eisenos rodiklius (¢jimo tempa, Zingsnio ilgj, Zingsnio trukme) buvo naudojamas
GaitRite kilimélis. Kilimélio ilgis — 4 m, aktyvus pavirsius susidéjo i3 14 takst. jutikliy. Pirsono koreliacijos kofecientas ir t testas buvo
naudojamai priklausomybei tarp vertinty rodikliy skaiciuoti.

Rezultaty analizé parodé, kad didéjant nueitam atstumui testavimo metu éjimo tempas mazéjo, zingsnio trukme ir ilgis reik$mingai
padidéjo (p < 0,05). Stipri koreliacija nustatyta tarp eisenos rodikliy ir nueito atstumo.

Nustatytas statistiskai reik§mingas skirtumas tarp eisenos rodikliu (éjimo tempo, Zingsnio ilgio ir Zingsnio trukmés) pirmo ir
paskutinio testavimo metu.

Raktazodziai: eisenos analizé, 6 minuciy éjimo testas, LOPL.
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