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Abstract

Background: The role of Nordic Walking in alleviation of low back, hip and knee pain while walking is
still uncertain. The purpose of this study was to examine the effect of Nordic Walking on pain on walking
and on distance walked in elderly people with chronic low back, hip and/or knee pain.

Methods: Participants included 100 ambulatory people aged 60 plus with chronic low back, hip, and/
or knee pain while walking (mean duration of pain 11.7+13.2 years) who were taught Nordic Walking.
Severity of pain during walking and the maximum distance they were able to walk were assessed before
starting and again after 1, 6 and 12 weeks of Nordic Walking. A Visual Analogue Scale was used to
assess the severity of pain, with zero being no pain and 10 being very severe pain. Distance walked was
estimated by each person.

Results: Ninety one participants continued to use the poles for the entire 12 week period and the other
nine dropped out because they felt they were not receiving sufficient pain relief with them. Of the ninety
one participants, the mean estimated walking distance at baseline before Nordic Walking was 504.7 +
591.4 meters (m), 1521.5+ 817.7 m after one week of Nordic Walking, 1778.3 + 885.7 m after 6 weeks
and 1851.7 + 940.0 m after 12 weeks. The differences between estimated walking distances between 1, 6
and 12 weeks were all significantly different from baseline, p<0.001. The mean Visual Analogue Score at
baseline was 6.8 £ 1.9, 1.8 + 1.9 after 1 week, 1.6 + 1.6 after six weeks and 1.5 + 1.6 after 12 weeks. The
differences in scores between 1, 6 and 12 weeks were all significantly different from baseline, p<0.001.
Conclusion: Nordic Walking reduced the severity of low back, hip and knee pain while walking and
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increased the distance walked in 91% of the subjects.

Introduction

Nordic Pole Walking (NPW) is a popular recreational sport [1-4]. It
incorporates two poles made of aluminum, or graphite and/or carbon
fiber. These poles should be adjusted in length to be at the level of the
navel or elbow. The two poles are gripped with the left and right hands
and directed backward at an angle of about 30-40 degrees. They are
pushed backwards as one walks, while swinging the arms. The arms
swing like a pendulum as if one is reaching out to shake someone's
hand. When one pushes downward on the poles this action thrusts
the person upward and forward during walking, forcing the person
to both straighten up (improving the posture) and speed up, because
one uses a longer step and a faster gait with NPW than with normal
walking.

NPW requires the use of the upper body including the muscles
of the arms, shoulders, neck, chest, abdomen and entire back for
pushing the poles backward, as opposed to ordinary walking that
uses only the lower limbs. The result is a strengthening of these upper
body muscles. This helps to straighten the spine, thus improving
posture, which helps alleviate physical pain and stiffness. In addition,
since the individual is required to push down on the poles, the upper
body supports part of the body weight so that the spine, hips and legs
are exposed to a much lower weight and therefore to much lower
physical stress, which also helps relieve the pain [1-4]. NPW use as
a form of therapy for back, hip, and knee pain from various causes
has received only scant attention in the literature [1-4]. Indeed recent
summaries of treatment of low back pain including professional
guidelines of therapy by various specialty groups have not mentioned
it at all [5-7]. However what little information is known about NPW
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for these conditions suggests that it might be useful in the treatment
of pain and function in the shoulder, neck, low back, hips, and knees
[1-4, 8-16].

We report here our experience with NPW on pain on walking and
on the distance walked in a community-based prospective study of
100 people aged 60 and over who had a history of low back, hip and/
or knee pain while walking for 0.5 or more years (mean duration of
pain 11.7 + 13.2 years) and who were started on NPW and who were
assessed for severity of pain and distance walked before NPW and 1,
6 and 12 weeks after initiating the study.

Methods

Participants

Participants included a total of 100 individuals comprised of;
52 females and 48 males, who were recruited when an article was
published by one of us (DSS) in a non-profit local community
magazine in Israel describing the health benefits of NPW,
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including its possible effects on reducing low back, hip and/or
knee pain (see the article in Google — Nordic Walking and Donald
Silverberg and ESRA). All 100 people suffered from pain on walking
in the low back, hips and/or knees for at least 6 months. 54 suffered
from chronic low back pain (LBP) from lumbar disc disease, 51 from
chronic knee pain from osteoarthritis, and 32 from chronic hip pain
due to osteoarthritis. In 61 only one area was involved (e.g. knees)
while in 39 more than one area was involved.

Procedures

The instruction on how to perform NPW was done individually
by a certified NPW instructor (AP) at their home and free of charge,
and took about one hour. All those interested in trying NPW (the 100
cases reported here) then purchased the poles and began using them.
In some cases a second free visit was needed if the person still felt
uncertain about how to walk with the poles.

Measurement protocol

Before the onset of NPW, and 1, 6 and 12 weeks after starting to use
them each person was interviewed by telephone (by DSS) as to how
long they had had pain, what they were told were the diagnoses of the
pain, and how far they estimated that they could walk. The severity
of pain on walking was assessed by a Visual Analogue Scale (VAS).
In this measurement the patient was asked to visualize a 10 cm line
with the number 10 at one end representing very severe pain and the
number zero at the other end representing no pain. The patient was
asked to estimate the severity of their pain on walking using this scale
before NPW was started and at the end of the first, sixth and 12th week
of performing NPW. They were also asked if any health professional
had ever in the past suggested using NPW for their pain. Finally they
were asked at 12 weeks whether they were planning to continue to use
NPW in the future. They were informed that their findings would be
included in a research study and all agreed.

Statistical analysis

Statistical analysis was performed using the Statistical Package for
the Social Sciences (SPSS). The Mean and Standard Deviation were
calculated for all parameters. Pain and distance walked before and 1,
6 and 12 weeks after NPW was started were compared using paired-
samples T-tests and repeated measures analysis. Statistical significance
was a p value <0.05.

Informed consent and ethical guidelines

All participants provided informed consent before involvement in
the study. The study was conducted according to the Declaration of
Helsinki (DoH) ethical principles regarding human experimentation
developed for the medical community by the World Medical
Association (WMA).

Results

There were 52 females and 48 males. The mean age of the
participants in the study was 75.4 +7.7years (range 60-100). The pain
on walking had been present for a mean of 11.7 + 13.2 years (range
0.5-60 years) before starting NPW (Table 1, Figures 1 and Figure 2).
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Figure 1. Change in distance walked (mean and Standard Deviation

) in meters (m) after starting Nordic Walking. There was a significant

improvement in distance walked in meters (m) which started in the first

week after starting Nordic Walking (p<0.001) and continued throughout

the 12 weeks.

Nine people stopped using the poles within the first few weeks
because they did not subjectively experience improvement in their
level of pain while walking.

Over the 12 week period, in the 91 remaining participants, all 91
experienced a reduction in pain on walking (by the VAS scale) and an
increase in distance walked compared to before using the poles. These
participants continued using them for the entire 12 weeks and stated
at this time that they would continue using the poles in the future.

Figure 2: Change in pain severity by VAS scale (Visual Analogue Scale)
(Mean and SD) after starting Nordic Walking. In the VAS for severity of
pain a score of 10 is very severe pain and a VAS of 0 is no pain. There was
a significant improvement in pain on walking which started in the first
week (p<0.001) and continued throughout the whole 12 weeks.

Time wks | VAS pain | sd Distance sd
walked m

0 6.8 1.9 504.7 591.4

1 1.8 1.9 1521.5 817.7

6 1.6 1.6 1778.3 885.7

12 1.5 1.6 1851.7 940

Table 1: The VAS (Visual Analogue Scale) (mean and standard
deviation) for severity of pain on walking and the distance walked
in meters (m) after starting Nordic Walking. A VAS score of 10
is very severe pain and a VAS score of 0 is no pain. sd is standard
deviation. There was a significant improvement in severity of pain
and in distance walked (p<0.001) which started in the first week after
starting Nordic Walking and continued throughout the 12 weeks.
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The mean estimated walking distance (Table 1 and Figure 1) at
baseline before NPW was 504.7+591.4 meters (m), was 1521.5+817.7
m after one week of NPW, 1778.3+885.7 m after 6 weeks and
1851.7+940.0 m after 12 weeks of NPW. The differences between
estimated walking distances between 1, 6 and 12 weeks were all
significantly different from baseline, p<0.001.

The mean VAS (Table 1 and Figure 2) at baseline was 6.8+1.9,
1.841.9 after 1 week, 1.6+1.6 after six weeks and 1.5+1.6 after 12
weeks. The differences in VAS scores between 1, 6 and 12 weeks were
all significantly different from baseline, p<0.001.

During the study, in all the 91 participants who completed the 12
weeks of NPW, when the participants walked without the poles the
pain and distance walked returned almost immediately to what it had
been without the NPW.

In none of the cases had any physicians (including general
practitioners, internists, orthopedic surgeons or chronic pain
specialists), physiotherapists, or chiropractors ever recommended the
use of NPW to them. They had all started using NPW because of the
article they had read about it.

Discussion

NPW was associated with reduced low back, hip and/or knee pain
on walking and increased estimated distance walked over a 12 week
period. Ninety one percent of the participants used the poles regularly
for the 3 month period while nine percent stopped them because of
lack of improvement in the pain. The 91% that used them regularly
had a marked reduction in pain on walking, the mean VAS scale
falling rapidly and significantly within a week, and the VAS remaining
at about this level for the whole 12 week period. In addition, the
ninety one percent of the participants that continued to use them
had a significantly marked increase in estimated distance walked,
the average increase for the 91 participants being from 504.7+ 591.4
meters (m) before NPW to 1851 + 940.0 m after 12 weeks of NPW.
This improvement started within the first week in most and was then
maintained over the entire 12 weeks. This improvement occurred
despite of the fact that they had had several years of chronic pain
(mean duration 11.7+13.2 years).

Our results are similar to those found by others [1-4, 8-19]. Relief
of pain with NPW in the shoulder [8], neck [9], back [10-13], hips
[14] and legs [15-19] (the latter occurring after trekking [15,16] or
in people with intermittent claudication [17-19] has been reported.
These studies, as well as our own, were done mostly with individuals
from middle to old age, suggesting that this form of therapy may be
suitable for a broad age range of people.

NPW has been demonstrated to cause an improvement in muscle
strength in the upper arms, shoulders, neck, abdomen, chest, back,
hips, knees and legs and to improve posture, flexibility, balance,
endurance and gait parameters, including an increase in the length
of each step and the number of steps taken per minute and therefore
the walking speed [1-4]. The improvement in back, hip and knee
pain seen by us and others [1-4, 8-14] is, as mentioned earlier, partly
because NPW reduces the impact of walking on the back, hips, knees
and ankles, since the two poles and upper body carry part of the
body weight and therefore there is less impact on these lower areas.
In addition, the use of the poles requires the use of muscles of the
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arms, shoulders, neck, chest, abdomen and back which causes the
strengthening of these muscles and the stabilization and straightening
of the spine, thus improving posture and also reducing muscle spasms,
thus alleviating the pain in all the areas [1-4].

Our results are very similar to those of Park et al. [13]. They
performed NPW in 16 elderly women with chronic low back pain,
evaluating its' severity by a VAS scale 6 and 12 weeks after starting
NPW. Their VAS results for pain were very similar to ours with a
steady reduction in back pain throughout the entire period , the VAS
score falling from 5.67 at onset to 2.93 at 6 weeks and 0.77 at the end
of the study at 12 weeks (10 being very severe pain and zero being no
pain.

In another study of 151 patients with chronic low back pain of
moderate to severe severity [10] the authors found no statistically
significant differences between 8 weeks of a) supervised NPW, b)
unsupervised NPW and c) advice to remain active . However the
greatest average improvement tended to favor the supervised NPW
group and people in this supervised group tended to use less pain
medication and to seek less care for their back pain.

A recent randomized controlled study of 152 patients with
osteoarthritis of the hip compared individuals using NPW as opposed
to either strength training or unsupervised home-based exercise
(HBE) over a period of 2, 4 and 12 months [8], NPW was found to
be superior to either of these type of exercises in terms of functional
performance, vigorous physical activity and mental health. NPW was
also superior to the other modalities in distance walked. In addition,
by two different pain scales, NPW was superior to unsupervised HBE.

Nordic Pole Walking (NPW) has also been used successfully as
a mode of therapy in individuals suffering from illnesses such as
Parkinsonism, to avoid falls in people with that tendency, chronic
obstructive pulmonary disease (COPD), heart failure, peripheral
vascular disease (intermittent claudication), Sjogren's Syndrome,
rehabilitation after acute coronary syndrome, fibromyalgia, pain and
stiffness in the shoulder after breast cancer surgery, obesity, diabetes,
hyperlipidemia, hypertension, sports injuries, bone and joint injuries,
and depression [1-4].

In NPW, the total body energy expenditure is increased by
approximately 45 percent more when compared with normal walking,
since normal walking requires the use of only about fifty percent of
the body's muscles whereas NPW requires the use of the upper body
as well as the lower body [1-4], so that a total of over ninety percentof
all the body's muscles are utilized [1-4]. Thus NPW increases peak
oxygen utilization, peak heart rate, endurance and caloric expenditure
more than ordinary walking and can thus help decrease obesity, total
fat mass, low density lipoproteins, triglycerides and HbAIC and
increase high density lipoproteins [1-4].

Despite this greater energy expenditure due to the extra exertion
in NPW, the individual, surprisingly, usually does not experience any
additional feelings of increased exertion [1-4].

Study Limitations

Major limitations of this prospective study are that it was both
short and uncontrolled and only conducted by telephone interviews.
Further studies should be prospective, controlled, and long-term,
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including a careful personal history and physical examination of the
individuals participating in the study. Insofar as details of the pain
experienced while walking and the distance walked, the patients
were asked to estimate how far they could walk, while the causes
of their pain and its' severity by VAS scale, were largely subjective.
No precise measurement was performed of distance walked as for
example by using a pedometer or by counting the number of steps
walked. In future studies a more comprehensive medical history
should be attained from pre-existing medical records and a physical
examination should be given by a qualified clinician. In addition, a
more accurate and standardized method of measurement of actual
distance walked should be used as well.

Despite these limitations, the preliminary results are noteworthy
considering that the majority reported marked, rapid and persistent
reduction in pain from NPW and a statistically significant increased
walking distance despite often suffering from many years of chronic
pain and limitation of distance walked despite having received a
broad range of pain treatments and alternative therapies for their pain
and limited walking distance. Ninety one percent of the participants
improved rapidly and maintained this improvement in both the pain
parameters and overall distance walked over the twelve weeks of
NPW, and only nine percent ceased participation in the initial stages
of the study due to the lack of subjectively perceived beneficial effects
on pain on walking.

Considering that only a handful of studies have investigated the
effects of NPW on the low back, hips and knees and the significant
and promising results of our pilot study, further research of this
topic by other researchers utilizing more comprehensive long-
term controlled studies could possibly confirm the importance
of NPW as a practical and beneficial form of rehabilitation. This is
especially relevant considering the rapidly growing elderly population
throughout the world, the considerably low cost of the Nordic poles
(ranging from $70-$130) and the ease and the simplicity of learning
and implementing NPW (it can usually be learned from an instructor
within a few minutes). If further studies confirm our findings of NPW 's
utility, it is conceivable that NPW might become a widespread and
commonly used form of therapy for lower back, hip and knee pain, all
of which are so prevalent in society and often so resistant to various
forms of other existing forms of therapy for the alleviation of chronic
suffering of pain experienced by elderly populations[6,7,20-22]. It is
widely known that lower back pain, compared to no low back pain
causes overall lower health status, greater absenteeism, greater work
impairment, larger direct and indirect costs, impairment of activity,
depression, increased physician visits, and increased emergency
room visits and hospitalizations [1-4,6,7,9,20-22]. Yet none of the
individuals in our study had ever received a recommendation to
try NPW from their physicians, physiotherapists or chiropractors.
In addition, published orthopedic and other medical guidelines for
diagnosis and treatment of low back pain do not mention NPW as
a possible therapy at all [6, 7]. Similarly recent studies of treatment
of back pain by physiotherapists in America [23] and Sweden [24]
also failed to mention NPW as a treatment modality for back pain.

Conclusions

NPW holds promise in the effective treatment of chronic back,
hip and knee pain when walking, both in degree of pain relief and in
distance walked, and is a relatively simple exercise to do which is easy
to learn and perform and is safe, convenient, inexpensive, and can be
a pleasant adjunct to the therapy for these conditions.

Int ] Phys Ther Rehab
ISSN: 2455-7498

Page 4 of 5
Acknowledgements
We wish to thank Dr. Tehilah Menes for statistical assistance.
Competing Interests

The authors declare that they have no competing interests.
References

1. Fritschi JO, Brown WJ, Laukkanen R, van Uffelen JG (2012) The effects
of pole walking on health in adults: a systematic review. Scand J Med Sci
Sports 22: e70-78.

2. Tschentscher M, Niederseer D, Niebauer J (2013) Health benefits of Nordic
walking: a systematic review. Am J Prev Med 44: 76-84.

3. Morgulec-Adamowicz N, Marczalek J, Jagustyn P (2011) Nordic walking-
A new form of adapted physical activity (A literature review). Human
Movement 12: 124-132.

4. Pérez-Soriano P, Encarnacién-Martinez A, Aparicio-Aparicio |, Vicente
Giménez J, Llana-Belloch S, et al. (2014) Nordic walking: a systematic
review. Eur J Human Movement 33: 26-45.

5. Manchikanti L, Hirsch JA (2015) What can be done about the increasing
prevalence of low back pain and associated comorbid factors? Pain Manag
25:149-152.

6. Airaksinen O, Brox JI, Cedraschi C, Hildebrandt J, Klaber-Moffett J, et al.
(2006) Chapter 4. European guidelines for the management of chronic
nonspecific low back pain. Eur Spine J 15 Suppl 2: $192-300.

7. Chou R, Qaseem A, Snow V, Casey D, Cross JT Jr, et al. (2007) Clinical
Efficacy Assessment Subcommittee of the American College of Physicians;
American College of Physicians; American Pain Society Low Back Pain
Guidelines Panel. Diagnosis and treatment of low back pain: a joint
clinical practice guideline from the American College of Physicians and the
American Pain Society. Ann Intern Med 147: 478-491.

8. Fischer MJ, Krol-Warmerdam EM, Ranke GM, Vermeulen HM, Van der
Heijden J et al. (2015) Stick together: a Nordic walking group intervention
for breast cancer survivors. J Psychosoc Oncol 33: 278-296.

9.  Henkel J, Bak P, Otto R, Smolenski UC (2009) Effect of selected prevention
concepts on functional health of persons with non-specific chronic recurrent
neck pain. Manuelle Med. 47:57-66.

10. Hartvigsen J, Morsg L, Bendix T, Manniche C (2010) Supervised and non-
supervised Nordic walking in the treatment of chronic low back pain: a
single blind randomized clinical trial. BMC Musculoskelet Disord 11: 30.

11.  Reuter |, Mehnert S, Leone P, Kaps M, Oechsner M, et al. (2011) Effects
of a flexibility and relaxation programme, walking, and nordic walking on
Parkinson's disease. J Aging Res 2011: 232473.

12.  Kukkonen-Harjula K, Hiilloskorpi H, Manttari A, Pasanen M, Parkkari
J et al (2007) Self-guided brisk walking training with or without poles: a
randomized-controlled trial in middle-aged women. Scand J Med Sci Sports
17: 316-323.

13. Park HS, Lee SN, Sung DH, Choi HS, Kwon TD, et al. (2014) The effect of
power nordic walking on spine deformation and visual analog pain scale in
elderly women with low back pain. J Phys Ther Sci 26: 1809-1812.

14. Bieler T, Siersma V, Magnusson SP, Kjaer M, Christensen HE, et al. (2016)
In hip osteoarthritis, Nordic Walking is superior to strength training and
home-based exercise for improving function. Scand J Med Sci Sports. 2016
Apr 30. doi: 10.1111/sms.12694 [Epub ahead of print].

15.  Howatson G, Hough P, Pattison J, Hill JA, Blagrove R, et al. (2011) Trekking
poles reduce exercise-induced muscle injury during mountain walking. Med
Sci Sports Exerc. 43: 140-145.

16. Cho SY, Roh HT (2016) Trekking poles reduce downhill walking-induced
muscle and cartilage damage in obese women. J Phys Ther Sci 28: 1574-
1576.

17. Bulinska K, Kropielnicka K, Jasinski T, Wojcieszczyk-Latos J, Pilch U et
al (2016) Nordic pole walking improves walking capacity in patients with
intermittent claudication: a randomized controlled trial. Disabil Rehabil 25:
1-8.

IJPTR, an open access journal
Volume 2. 2016. 122


https://doi.org/10.15344/2455-7498/2016/122
https://doi.org/10.15344/2455-7498/2016/122
http://www.ncbi.nlm.nih.gov/pubmed/22734947
http://www.ncbi.nlm.nih.gov/pubmed/22734947
http://www.ncbi.nlm.nih.gov/pubmed/22734947
http://www.ncbi.nlm.nih.gov/pubmed/23253654
http://www.ncbi.nlm.nih.gov/pubmed/23253654
https://www.degruyter.com/view/j/humo.2011.12.issue-2/v10038-011-0009-7/v10038-011-0009-7.xml
https://www.degruyter.com/view/j/humo.2011.12.issue-2/v10038-011-0009-7/v10038-011-0009-7.xml
https://www.degruyter.com/view/j/humo.2011.12.issue-2/v10038-011-0009-7/v10038-011-0009-7.xml
http://www.eurjhm.com/index.php/eurjhm/article/view/341
http://www.eurjhm.com/index.php/eurjhm/article/view/341
http://www.eurjhm.com/index.php/eurjhm/article/view/341
https://www.ncbi.nlm.nih.gov/pubmed/25971636
https://www.ncbi.nlm.nih.gov/pubmed/25971636
https://www.ncbi.nlm.nih.gov/pubmed/25971636
http://www.ncbi.nlm.nih.gov/pubmed/16550448
http://www.ncbi.nlm.nih.gov/pubmed/16550448
http://www.ncbi.nlm.nih.gov/pubmed/16550448
https://www.ncbi.nlm.nih.gov/pubmed/17909209
https://www.ncbi.nlm.nih.gov/pubmed/17909209
https://www.ncbi.nlm.nih.gov/pubmed/17909209
https://www.ncbi.nlm.nih.gov/pubmed/17909209
https://www.ncbi.nlm.nih.gov/pubmed/17909209
https://www.ncbi.nlm.nih.gov/pubmed/17909209
https://www.ncbi.nlm.nih.gov/pubmed/25751587
https://www.ncbi.nlm.nih.gov/pubmed/25751587
https://www.ncbi.nlm.nih.gov/pubmed/25751587
http://www.ncbi.nlm.nih.gov/pubmed/20146793
http://www.ncbi.nlm.nih.gov/pubmed/20146793
http://www.ncbi.nlm.nih.gov/pubmed/20146793
http://www.ncbi.nlm.nih.gov/pubmed/21603199
http://www.ncbi.nlm.nih.gov/pubmed/21603199
http://www.ncbi.nlm.nih.gov/pubmed/21603199
https://www.ncbi.nlm.nih.gov/pubmed/17038158
https://www.ncbi.nlm.nih.gov/pubmed/17038158
https://www.ncbi.nlm.nih.gov/pubmed/17038158
https://www.ncbi.nlm.nih.gov/pubmed/17038158
http://www.ncbi.nlm.nih.gov/pubmed/25435707
http://www.ncbi.nlm.nih.gov/pubmed/25435707
http://www.ncbi.nlm.nih.gov/pubmed/25435707
http://www.ncbi.nlm.nih.gov/pubmed/27129607
http://www.ncbi.nlm.nih.gov/pubmed/27129607
http://www.ncbi.nlm.nih.gov/pubmed/27129607
http://www.ncbi.nlm.nih.gov/pubmed/27129607
https://www.ncbi.nlm.nih.gov/pubmed/20473229
https://www.ncbi.nlm.nih.gov/pubmed/20473229
https://www.ncbi.nlm.nih.gov/pubmed/20473229
http://www.ncbi.nlm.nih.gov/pubmed/27313374
http://www.ncbi.nlm.nih.gov/pubmed/27313374
http://www.ncbi.nlm.nih.gov/pubmed/27313374
https://www.ncbi.nlm.nih.gov/pubmed/26305413
https://www.ncbi.nlm.nih.gov/pubmed/26305413
https://www.ncbi.nlm.nih.gov/pubmed/26305413
https://www.ncbi.nlm.nih.gov/pubmed/26305413

Citation: Silverberg DS, Goodman CA, Prejserowicz A (2016) The Effect of Nordic Pole Walking on Chronic Low Back, Hip, and/or Knee Pain on Walking and
on Distance Walked - A Prospective Community Study in Ambulatory People Over Age 60. Int ] Phys Ther Rehab 2: 122. doi: https://doi.org/10.15344/2455-
7498/2016/122

Page 5 0of 5

18. Spafford C, Oakley C, Beard JD (2014) Randomized clinical trial comparing
Nordic pole walking and a standard home exercise programme in patients
with intermittent claudication. Br J Surg 101: 760-767.

19. Oakley C, Zwierska |, Tew G, Beard JD, Saxton JM (2008) Nordic
poles immediately improve walking distance in patients with intermittent
claudication. Eur J Vasc Endovasc Surg 36: 689-694.

20. Takura T, Ushida T, Kanchiku T, Ebata N, Fuijii K, et al. (2015) The societal
burden of chronic pain in Japan: an internet survey. J Orthop Sci 20: 750-
760.

21. Katz JN (2006) Lumbar disc disorders and low-back pain: socioeconomic
factors and consequences. J Bone Joint Surg Am 88 Suppl 2: 21-24.

22. Carey TS, Freburger JK, Holmes GM, Castel L, Darter J, et al. (2009) A
long way to go: practice patterns and evidence in chronic low back pain
care. Spine (Phila Pa 1976) 34: 718-724.

23. Ladeira CE, Samuel Cheng M, Hill CJ (2015) Physical therapists' treatment
choices for non-specific low back pain in Florida: an electronic survey. J
Man Manip Ther 23: 109-118.

24. Bernhardsson S, Oberg B, Johansson K, Nilsen P, et al. (2015) Clinical
practice in line with evidence? Asurvey among primary care physiotherapists
in western Sweden. J Eval Clin Pract 21: 1169-1177.

Int ] Phys Ther Rehab IJPTR, an open access journal
ISSN: 2455-7498 Volume 2. 2016. 122


https://doi.org/10.15344/2455-7498/2016/122
https://doi.org/10.15344/2455-7498/2016/122
https://www.ncbi.nlm.nih.gov/pubmed/24760745
https://www.ncbi.nlm.nih.gov/pubmed/24760745
https://www.ncbi.nlm.nih.gov/pubmed/24760745
http://www.ncbi.nlm.nih.gov/pubmed/18835794
http://www.ncbi.nlm.nih.gov/pubmed/18835794
http://www.ncbi.nlm.nih.gov/pubmed/18835794
http://www.ncbi.nlm.nih.gov/pubmed/25963609
http://www.ncbi.nlm.nih.gov/pubmed/25963609
http://www.ncbi.nlm.nih.gov/pubmed/25963609
http://www.ncbi.nlm.nih.gov/pubmed/16595438
http://www.ncbi.nlm.nih.gov/pubmed/16595438
http://www.ncbi.nlm.nih.gov/pubmed/19282797
http://www.ncbi.nlm.nih.gov/pubmed/19282797
http://www.ncbi.nlm.nih.gov/pubmed/19282797
http://www.ncbi.nlm.nih.gov/pubmed/26109832
http://www.ncbi.nlm.nih.gov/pubmed/26109832
http://www.ncbi.nlm.nih.gov/pubmed/26109832
http://www.ncbi.nlm.nih.gov/pubmed/25988993
http://www.ncbi.nlm.nih.gov/pubmed/25988993
http://www.ncbi.nlm.nih.gov/pubmed/25988993

	Abstract
	Introduction
	Methods
	Participants
	Procedures
	Measurement protocol
	Statistical analysis
	Informed consent and ethical guidelines

	Results
	Table 1
	Figure 1
	Figure 2

	Discussion
	Study Limitations
	Conclusions
	Acknowledgements
	Competing Interests
	References



