S. Uthaikhup
Journal
et al.ofJournal
Associated
of Associated
Medical Sciences
Medical2018;
Sciences
51(1):
2018;
1-551(1): 1-5

1

Thai-Journal Citation Index Centre (TCI) & ASEAN Citation Index (ACI)
Journal of Associated
Medical Sciences

Journal of Associated Medical Sciences
Journal homepage: https://www.tci-thaijo.org/index.php/bulletinAMS/index

Change in gait speed using the timed 10 meter walk test in individuals with neck pain
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ABSTRACT
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Background: Gait speed is an informative marker of individual’s functional capacity and
health status. Neck pain is suggested to be associated with impaired gait speed.
However, there is limited evidence for a clinical assessment of gait speed in
patients with neck pain.
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Objectives: To investigate maximum gait speed using the timed 10 meter walk test
in individuals with and without neck pain. Relationships between gait speed and
characteristics of neck pain were also determined.
Materials and methods: Twenty six men and women aged between 18 and 59 years
with chronic neck pain and 26 healthy controls of similar age and gender were
recruited into the study. Participants were instructed to walk barefoot at their
maximum speed along a 10 meter walk way. Time was recorded for the intermediate
6 meters. Test was performed twice and mean maximum gait speed was calculated
for analysis.
Results: Participants with neck pain demonstrated a slower gait speed during
walking at maximum speed compared to the control group (p<0.001). Maximum
gait speed was moderately correlated with neck pain intensity (p<0.001) and
disability (p<0.01).
Conclusions: Individuals with neck pain walked slower than those without neck
pain at maximum speed, indicating that gait is compromised in individuals with
neck pain. Gait assessment should be considered in patients with neck pain and
the timed 10 meter walk test can be used as a clinical test.

Introduction
Control of balance and gait is complex and depends on
sensory inputs from visual, vestibular and somatosensory
systems including cervical proprioception. 1,2 It is well
documented that abnormal cervical afferent input contributes
to postural instability.2,3 Several studies demonstrated that
patients with neck pain had decreased stability during
both static and dynamic standing balance.4-6 There is also
a growing body of research suggesting that patients with
neck pain had altered gait characteristics.7-9 Poole et al.
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investigating gait parameters during walking with and
without head turns using a stride analyzer found that elders
with neck pain had a decrease in self-selected gait speed
and cadence when walking with head turns.8 Likewise,
Uthaikhup et al. using GAITRite instrumentation demonstrated
that patients with chronic neck pain had slower gait speed,
shorter step length, and narrower step width during walking
with head movements and at maximum speed compared
to healthy controls.9 These findings indicate that patients with
neck pain have gait disturbances. However, implementing
such research results in clinical practice is still limited as
only sophisticated equipment like GAITRite and stride
analyzer was used.8,9
A timed 10 meter walk test is a frequently used
measurement for gait speed. It has been recommended as an
important indicator of physical performance and associated
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with risk for falls.10-12 It is a simple, quick, and inexpensive
gait evaluation.13 It was also shown to have good validity
and reliability.14 Timed 10 meter walk test has been widely
used to measure gait speed in various populations such as
elderly,15 and patients with neuromuscular,16 neurological,17
and orthopedic conditions. 18 It can be performed at
preferred walking speed or fastest speed possible. However,
evidence suggests that the fastest gait speed provide a better
assessment when compared to self-selected speed as it
measures the ability to adapt gait speed to environmental
demands.19
As there is a limited evidence for a clinical assessment of
gait speed in persons with neck pain, this study aimed to
investigate gait speed in individuals with neck pain
compared to healthy controls using timed 10 meter walk
test. Gait disturbances associated with neck pain are
frequently observed during challenging gait tasks.7,20 Thus,
maximum gait speed was chosen to be measured in this
study. The relationships between maximum gait speed and
characteristics of neck pain (intensity, duration and
disability) were also determined as a previous study found
a significant relationship between postural sway and
pain intensity in patients with non-specific neck pain.21 The
findings of this study would support the contribution of
cervical afferent input to postural control system and have a
direct application to patients with neck pain.
Materials and methods
Participants
Twenty six participants (age range 18-59 years) with
idiopathic neck pain and 26 healthy controls of a similar
age and gender participated in the study. All participants
were recruited from local hospitals, physical therapy clinics,
universities and communities. To be included in the neck
pain group, participants had to have neck pain for morer
than 3 months with a score of at least 10 out of 100 on
Thai version of the Neck Disability Index (NDI-TH). 22
They might have either dizziness or headache associated
with neck pain. The control group had no history of neck pain,
headache or dizziness in the past 6 months. Participants
were excluded if they had a previous history of neck injury,
known or suspected vestibular pathology, neurological
and musculoskeletal conditions that could affect postural
control, and taking more than four medications.23 All eligible
participants were asked to refrain from consuming alcohol
and taking analgesic/muscle relaxant medications for at
least 24 hours prior to testing.
Ethical approval for the study was obtained from
the ethical review committee for research in humans,
Faculty of Associated Medical Sciences, Chiang Mai University
(Ref. no AMSEC-60EX-023). All participants signed a written
informed consent before the commencement of the study.
Questionnaires
All participants completed a general questionnaire
designed to collect demographic data, characteristics of
neck pain, dizziness symptoms and treatment, if relevant.
Participants with neck pain also completed a 10 cm Visual
Analogue Scale (VAS) and the NDI-TH. VAS was used to

measure intensity of neck pain24 while NDI-TH was used to
determine how neck pain affects an individual’s daily life.25
NDI-TH consists of 10 items including pain intensity, personal
care, lifting, reading, headaches, concentration, work, driving,
sleeping, and recreation.25 Total possible score ranges from
0 to 50 and can be expressed as percentage. A higher score
indicates greater disability.25 NDI-TH was shown to be a
reliable measure of functional limitation and disability in
Thai persons with neck pain.22
Gait speed measure
The timed 10 meter walk test (TMW) was used to
measure gait speed. Color tape was placed on the floor to
mark the beginning and end of a 10 meter distance, with
additional marking line at 2 and 8 meters. Participants
were asked to walk barefoot with their maximum speed.
Specific verbal instructions were given prior to the test:
“I will say: ready, set, go. When I say ‘Go’, walk as fast as
you safely can until I say stop”.26 Time for the intermediate
6 meters was measured to allow for acceleration and
deceleration by a digital stopwatch. 27 Each participant
performed the test twice.28 Maximum gait speed (m/s) was
calculated by dividing distance walked (6 m) by time (s)
required to complete the trial. Maximum gait speed was
computed for each trial and mean value was used for analysis.
Statistical Analysis
Sample size calculation was based on our pilot study
(5 participants with neck pain and 5 controls). The means
of maximum gait speed were 1.93±0.59 m/s for the neck
pain group and 2.53±0.81 m/s for the control group.
The sample size required for each group was 26 (effect size
=0.80, power =0.80 and significant level =0.05).
All data were presented by descriptive statistics.
Kolmogorov-Smirnov test was used to test a normal distribution
of gait speed data. Independent t-tests were used to analyze
differences in demographics and maximum gait speed
between the neck pain and control groups. Pearson’s
correlation coefficients were used to determine the
relationships between maximum gait speed and pain
intensity (VAS score), disability (NDI-TH score) and pain
duration. Significance was set at 0.05. All statistical analyses
were conducted using SPSS statistical package.
Results
Demographic characteristics of the participants are
presented in Table 1. There were no significant differences
between the groups with respect to age, gender, weight,
height, and body mass index (all p>0.05). Thirteen (50.00%)
participants with neck pain received treatment (i.e.
medicine, modalities, massage and acupuncture) to relieve
their pain.
Mean and standard deviation (SD) values of maximum
gait speed for the neck pain and control groups were
1.49±0.17 m/s and 1.79±0.17 m/s, respectively. Independent
t-test revealed that the neck pain group had significantly
slower gait speed than controls (p<0.001).
Results of Pearson’s correlation coefficients revealed
that maximum gait speed was moderately negatively
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correlated with VAS and NDI-TH scores (p<0.001 and p<0.01,
respectively) (Table 2). There was no correlation between
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maximum gait speed and pain duration (p>0.05).

Table 1 Demographic data for the neck pain and control groups.
Neck pain (n=26)

Controls (n=26)

31.80±11.10

29.54±10.26

57.69

57.69

Weight (kg)

63.77±14.83

59.23±12.35

Height (cm)

163.31±8.10

162.42±9.13

Body mass index (kg/m2)

23.87±5.28

22.42±4.12

Neck pain and disability (% NDI)

22.00±13.30

-

Neck pain intensity (0-10 VAS)

4.90±1.97

-

Neck pain duration (months)

26.46±26.36

-

Pain on the testing day (%)

84.62

-

Dizziness (%)

26.92

0

Age (years)
Gender (% female)

Note: Data are presented as mean±SD unless otherwise indicated. VAS: Visual analogue scale. NDI: Neck disability index.

Table 2 Correlations between neck pain characteristics and gait speed .
Gait speed
Pain intensity (VAS score)

- 0.67**

Neck pain and disability (NDI score)

- 0.59*

Pain duration

- 0.22

Note: *p<0.01, **p<0.001, VAS: Visual analogue scale, NDI: Neck disability index.

Discussion
The study demonstrated that participants with neck
pain had slower gait speed during walking at their maximum
speed compared to healthy controls. There were also
relationships between higher levels of pain intensity and
disability and slower gait speed. Our results support the
notion that patients with neck pain have altered gait
characteristics which may be resulted from abnormal cervical
affferent inputs.2
A slower gait speed in individuals with neck pain in
this study is consistent with previous findings which gait speed
was measured with sophicated equipments.8,9 This may
imply that timed 10 meter walk test as a clinical assessment
is useful for assessing gait speed in individuals with neck
pain. The mean of maximum gait speed in our neck pain
participants was relatively similar to that reported in patients
with neck pain in Uthaikhup et al’ s study9 (1.49±0.17 m/s in
this study and 1.55±0.18 m/s in Uthaikhup et al’s study).
However, our participants with neck pain tend to walk
slower at maximum speed compared to caucasian people
with a similar age (2.34±0.34 m/s).28 Evidence suggests
that slower gait is associated with increased risk of falls.29,30
Although the prevalence of falls in people with neck pain is
unknown, decreased maximum gait speed may be associated
with falls in this population, especially in more challenging
enviroment.
Altered cervical afferent input may contribute to

decrease in maximum gait speed in our participants with
neck pain.1,2 It is well known that afferent information from
vestibular, visual, and proprioceptive systems is important
for control of postural stability and locomotion.1,31 If one
source of information is disrupted, it can cause declines in
the maintainance of postural stability and locomotion.1,2
Cervical spine has a high percentage of muscle spindles
providing proprioceptive information.32,33 Previous studies
suggested that pain originating in the neck could alter muscle
spindle sensitivity and cervical afferent input.2,34 Thus,
decreased maximum gait speed may be due to a mismatch
between aberrant cervical proprioception and other normal
sensory afferent inputs, or changes in sensorimotor
integration.1,2 Alternatively, maintaining dynamic balance
is suggested to be an important component of walking
function.31 A previous study demonstrated that patients
with neck pain had an impaired dynamic balance when
compared with healthy controls.6 While maximum gait
speed is progressively more challenged and requires
greater dynamic stability,9 a slower gait speed may be
a compensation related to postural instability during walking
in participants with neck pain. However, it was noted that
about 27% of our individuals with neck pain reported
dizziness associated with neck pain. Dizziness symptom
may influence slower gait speed in our participants with
neck pain. Further research in this area is warranted.
In this study, decreased gait speed was moderately
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correlated to pain intensity and disability. Participants with
highers level of neck pain and disability tended to walk
slower than controls at their maximum speed. This result
is in accordance with a previous study which demonstrated
a moderate correlation between maximum gait speed and
pain intensity and disability using GAITRite instrumentation.9
No correlation between maximum gait speed and neck
pain duration was found in this study. Likewise, decrease in
postural stability was found to be related to a higher level
of pain intensity but not pain duration in patients with neck
pain.21
There are some limitations of this study. A few
participants had dizziness associated with their neck pain.
However, previous studies found impaired postural stability in
neck pain patients either with or without dizziness but to
a different extent.4,35 Additionally, individuals may adjust
their gait speed based on their strength. Lower extremity
muscle strength was not measured in this study but our
participants were relatively young and active and had no
other musculoskeletal problems. Further investigation
is required to clarify influence of dizziness on gait speed
in patients with neck pain. A relationship between gait
speed and falls in patients with neck pain should also be
addressed in future research.
Conclusions
This study suggests that timed 10 meter walk test is
a clinically useful measurement for assessing gait speed in
individuals with neck pain. Individuals with neck pain had
decreased gait speed during walking at maximum speed.
Additionally, decrease in maximum gait speed was
moderately correlated with higher levels of neck pain intensity
and disability. Maximum gait speed should be considered
in clinical assessment and mangement of neck pain.
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