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Abstract. [Purpose] In this paper, hamstring stretching and nerve mobilization are conducted on patients with
radicular lower back pain, and changes to pain levels, pressure thresholds, angles of knee joint extension, and dis-
order levels of lower back pain were studied. [Subjects and Methods] The subjects were divided into two groups:
one group conducted hamstring stretches and was comprised of 6 male and 5 female subjects, and the other group
received nerve mobilization treatment and was comprised of 5 male and 6 female subjects. [Results] Pain level and
the disorder index of lower back pain were significantly alleviated after the intervention in both groups. Pressure
threshold and angles of knee extension were significantly increased after the intervention in both groups. Compar-
ing the two groups, the alleviation of pain was more significant in the nerve mobilization group. [Conclusion] Pa-
tients with radicular lower back pain showed significant differences in pain level, pressure threshold, knee extension
angle, and disorder index of lower back pain for both the hamstring stretching group and nerve mobilization group
after the treatment. Hamstring stretching and nerve mobilization can be usefully applied for the therapy of patients

with radicular lower back pain.
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INTRODUCTION

There are various causes of lower back pain, such as innate, traumatic, inflammatory, degenerative, oncotic, metabolic,
and organic pain!. In addition, changes to body alignment and continuous movement are acknowledged as general risks of
lower back pain?. Changes to muscle flexibility directly affect epidemiologically connected functions of other joints, and
decreases of the range of joint movement cause epidemiologic changes that result in disorders of joint functions®. When
muscle changes and posture are imbalanced, forward pelvic tilting frequently occurs during the transposition of the pelvis
due to the weakened or slack hamstring muscle®. The increase of lumbar curvature while the body bends forward raises
the shearing force on the front part of the spine and increases the risk of spinal injury. Decreases of flexibility in hamstring
muscles raise the risk of injury because of the epidemiological stress put on the spine during the bending posture®. Since the
occurrence of lower back pain increases when lower spine muscles and hamstring muscles contract®, hamstring flexibility
exercises are good treatment options to alleviate lower back pain?).

Neuromuscular status is sensitive to any damage of the vertebral column, and it can especially cause damage to the neck
bone or thoracic vertebrae®. The first option of treatment for most patients with lower back pain is typically physical therapy.
Rest, medical treatment, injections, nerve blocks, traction therapy, execution of Williams exercise, focused abdominal train-
ing, and muscle stretching lead to the alleviation of such pain?. Major causes of pressure on the spine are herniated discs,
facet joints, uncovertebral joint osteophytes, and contraction of the spinal nerve hall, which delays blood circulation of neural
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muscles!?). In general, pain occurs as a result of microvascular change, which is caused by the positive feedback of inflam-
mation in response to pressure!!. Acute or sub-acute neuromuscular pressure increases neural conduction block, edema in
nerves, epidemiologic sensitivity, and sodium channel density'?. However, Bertolini et al. explained that nerve mobilization
decreased adhesion between the edema and the nerve with recovery of neuroepidemiologic sensitivity in their experiments
on animals'?,

Clinical viewpoint, nerve mobilization is effective for various musculoskeletal diseases, such as carpal tunnel syndrome,
brachial nerve pain in the neck, and lateral epicondylitis'¥; it is therefore being actively researched. In the research of Kim et
al., median NM of upper limbs improved the fatigue and pain threshold of biceps'). Also, Ha et al. explained that the applica-
tion of median nerve mobilization of the arms by a therapist led to greater increases in nerve conduction velocity than nerve
mobilization that was performed by the patient!®). In addition, Cha et al. illustrated that nerve mobilization of the lower limbs
in stroke patients was more effective for improving lower leg functions than other forms of non-operative physical therapy!”.

Nerve mobilization utilizes methods of imposing tension and utilizing slipping to treat lower back pain'®, and this therapy
alleviates and disperses the tension on the nerve'?). However, few studies have been conducted on its effects in treating
radicular lower back pain. Therefore, in this paper, hamstring stretching and nerve mobilization are conducted on patients
with radicular lower back pain, and changes to pain levels, pressure thresholds, angles of knee joint extension, and disorder
levels of lower back pain were studied.

SUBJECTS AND METHODS

This research targeted outpatients who were diagnosed with radicular lower back pain at K-Hospital located in Andong-si
of Gyeongsangbuk-do under the agreement of their participation in the experiment. Selection criteria was patients between
the ages of 20 and 50 who had sought treatment for pain or paresthesia of the lower limbs or pelvis due to a diagnosis
of radicular lower back pain. Patients who had surgery or therapy for lower back pain with an active period of pain over
three months, as well as patients with other musculoskeletal disorders causing pain, injury, or neurological symptoms, were
excluded. A total of 22 subjects participated in the research, and they were randomly assigned to two subject groups. One
group conducted hamstring stretches and was comprised of 6 male and 5 female subjects, and the other group received nerve
mobilization treatment and was comprised of 5 male and 6 female subjects. Both groups executed basic physical therapy,
which included superficial thermal treatment for 20 minutes and interference wave treatment for 15 minutes, before the
intervention. All subjects were informed of the purpose and methods of the study, and their consent was approved by the
Institutional Review Board of Daegu University (1040621-201702-HR-012-02).

Subjects in the hamstring stretching group bent the hip joint to its maximum range in the lying position and fixed it with
a belt; the knee joint was then straightened to as far as the shortened muscle allowed; they maintained these positions for
10 seconds each. The muscle was then stretched to its maximum range for 10 seconds, the subjects were ordered to move
into the direction of the stretch, and antagonist muscle stimulation was conducted for 10 seconds. The sets took a total of 40
seconds each and five sets were executed for a subject. After a set, a break of 20 seconds was given, and another set was then
executed??).

Subjects in the nerve mobilization group used the slider method, in which they fixed a side of the head using the sling
device while lying on their side. In the starting posture, the neck joint was bent in its normal range without pain, and the
hip and ankle joints were then bent. After then the knee and neck joints were straightened generously, the whole process
was repeated. The bending was executed in a range that did not cause pain; the patients instead felt a slight pulling. A single
rep was set to be 2 seconds, and 20 reps for 40 seconds was defined as a set. After the execution of a set, a break of 20
seconds was given, and 5 sets were executed in total?!)). In addition, the nerve mobilization technique was performed by two
physiotherapists qualified with MT or more who were trained in the kaltenborn-evjenth concept. These interventions were
conducted three times a week for three weeks for both groups.

To evaluate the effect of the therapy in each group, the visual analogue scale, digital sense, angle of straightened knee,
and the index of backache disorder were compared before and after therapy. To measure the level of pain, the visual analogue
scale was been applied. On the level of pain for each subject, a painless status was defined as ‘0,” while unbearable pain
was defined as *10.” These pain levels were marked by the patients themselves®?. The change in pain level was reviewed by
comparing the pain status before and after executing three weeks of interventions.

The experimental pressure threshold on the gluteus medius caused by radicular lower back pain was measured by the
digital algometer in the unit of N/cm? (JTECH medical Industries Inc., UT, USA). When the pressure was indicated on the
screen of the digital algometer, it was numerically marked. The measurement index was 1 cm?, and it was applied on the
pressure spot of the gluteus medius. The subjects were lying face down in a relaxed position, and they said “Ah,” when they
felt pain during the experiment. The pressure at which subjects felt pain was measured three times, and an interval of a minute
was given. The spot was marked to ensure consistency for the next measurement, and the result was concealed to subjects.
The measurement reliability of the digital algometer using the interclass correlation coefficient in subject groups was 0.90%%.

The angle of the extension knee, which was influenced by radicular lower back pain, was measured by the goniometer
on the spot right above the ankle while subjects lied on their back, maintained the thigh perpendicularly to the ground, and
extension the knee*”. When the lower leg was perpendicular to the ground, the degree of the angle of the bent knee was
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Table 1. The general characteristics of the subjects Table 2. Comparison of within and between two group (unit=score)

HSG (n=11) NMG (n=11) Group Before After Change

Age (yrs) 37.6+4.4 36.8+5.6 HSG  VAS 54 +£0.8 21407 -33+0.5

Height (cm) 166.2+9.3 167.6 + 8.0 PPT 146+29 17.3£3.1" 26+13

Weight (kg) 63.4+11.1 065.5+15.1 KEA 46.3+8.9 51.6+9.7" 54+21

Mean + SD. HSG: hamsring stretching group; NMG: ODI 29.7+£89 178 +5.I° —11.9+4.6
nerve mobilization group NMG  VAS 56+1.0 14£08" —4.2+0.67

PPT 145+4.6 184+3.9* 39+14

KEA 49.4+10.7 55.8 £10.2" 6.5£1.6

ODI 264+49 142 +£3.8" -122+29

Mean + SD. *p<0.05, {Significant difference between groups (p<0.05)
HSG: hamstring stretching group; NMG: nerve mobilization group;
VAS: visual analogue scale; PPT: pain pressure threshold; KEA:
knee extension angle; ODI: Oswestry disability index

perpendicular in the beginning posture. As the knee was straightened, the angle increased, and the angle at which subjects
could not straighten any more was measured three times. The average value of the measurements was used.

To measure the functional disorder level, the Oswestry Disability Index (ODI) was used. The ODI is composed of 10 items
that gauge the pain caused by backache, lifting, sitting, sleeping, social life, personal management, walking, standing, sexual
life, and traveling. The painless status is defined as the ‘0’ point, and the worst status of pain is marked by ‘5’ points. Lower
points can be analyzed as less influential, and the higher point mean that the pain is more disruptive to daily life. According
to the research, the test-retest reliability of the ODI is 0.99, which is very reliable?). Before and after the intervention during
the three weeks, a break of 30 minutes was given before the measurement to minimize the influence of fatigue.

The collected data of this research was analyzed by the statistics program SPSS Version 18.0 for Windows (SPSS Inc.,
Chicago, IL, USA). The differences between before and after intervention were compared with Wicoxon signed-rank tests
and differences within a group before and baseline score, change score of dependent variable of were tested using the Mann-
Whitney U test. A p<0.05 was considered to indicate significance for all analyses.

The significance level (o) was set to be 0.05.

RESULTS

Table 1 shows the general characteristics of the subjects.

Pain level and the disorder index of lower back pain were significantly alleviated after the intervention in both groups.
Pressure threshold and angles of knee extension were significantly increased after the intervention in both groups. Comparing
the two groups, the alleviation of pain was more significant in the nerve mobilization group; however, the pressure threshold,
angle of knee straightening, and the disorder index of lower back pain were not notably different (Table 2).

DISCUSSION

The most common symptom of targeted patients in this research with radicular lower back pain was a decrease in lower
subluxation, which is the angle of knee straightening caused by pain in the pelvis or leg. The original purpose of this research
was to compare the influence of hamstring stretching that is generally applied in clinics to the influence of nerve mobilization,
which is being newly implemented. Also, the research intended to review the influence of two treatments and the degrees of
change in pain levels, knee stretching angle, and disorder index of lower back pain.

Clinically, the measurement of hamstring muscle length is used to measure lower back pain®®, and the correlation be-
tween lower back pain and hamstring muscle length has been explained by the report—patients with lower back pain had
significantly decreased hamstring muscle length??. In this experiment, the diagnosis of radicular pain significantly decreased
in both groups after therapy was performed. In the case of hamstring stretching, the intervention increased the degraded
flexibility of patients with lower back pain to finally alleviate the pain”). The nerve mobilization group showed greater effects
from therapy than the hamstring stretching group, which suggests that nerve mobilization decreases the nerve adhesion of
patients with radicular lower back pain, blocks the diffusion of harmful substances, and expands the nerve blood vessels?®.

Pressure threshold define as the minimum (force) required to cause pain. pressure threshold measurements are usually
performed over areas of muscle tenderness (sometimes referred to as trigger points) Trigger points, fibrositis, myalgic spots,
activity of arthritis as well as assessment of sensitivity to pain can be diagnosed by pressure threshold®”). In previous research
on pressure threshold’s role as an indication of the measurement index of pain, nerve mobilization that was conducted on a
patient with lateral epicondylitis led to a significant increase in pressure threshold??. In this research, the hamstring stretching
group also significantly increased their pressure thresholds, which also increased in the nerve mobilization group after the in-
tervention. However, there was no significant difference between the groups in pressure thresholds. The application of nerve
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mobilization to patients with lower back pain decreases the pressure on the peripheral nerve and increases the flexibility,
which increases blood flow and nerve conduction velocity?!. Alleviating muscle fatigue also lessens the pain of the patient!>).

For the knee extension angle, the subjects without lower back pain were more flexible than others with lower back pain®?.
Both maintaining positions and relaxing, as well as static stretching methods, were effective for improving the flexibility
of the hamstring muscle3?. In this research, the flexibility of the hamstring muscle improved after the intervention of the
stretching. This suggests that static stretching of the hamstring muscle contributed to the viscoelasticity of the muscle and
increased the tolerance to stretching; thus, flexibility was improved>?). Also, applying the nerve slip and tension methods of
nerve mobilization, the same effect of improvements to the knee extension angle was observed>®. Both Bulter’s nerve mobi-
lization and Mulligan’s bent leg raise methods for lower back pain show significant improvement in the range of leg lifts, as
this research showed. Also, this study showed significant differences before and after the intervention of nerve mobilization
treatment. This is because nerve mobilization can alleviate the tension and pressure in neighbor muscles, which improves
movement!¥. However, there was no significant difference between the two groups.

For the disorder index of lower back pain, the short period of hamstring stretches for patients with lower back pain
significantly decreased the index®®). The self-execution of nerve mobilization for patients with lower back pain promoted the
recovery of nervous tissue by stimulating soft tissues, which increased the adaptability of nerves and decreased the sensitiv-
ity, thus alleviating the symptom3®. In this study, both the hamstring stretching group and nerve mobilization group showed
improvement after the intervention. However, there was no significant difference between the two groups.

In this research, 22 patients with lower back pain into hamstring stretching and nerve mobilization groups. Therapy was
conducted three times a week for three weeks, and the pain level, pressure threshold, knee extension angle, and disorder
index of lower back pain were compared before and after intervention. According to the results, patients with lower back
pain showed significant differences in pain level, pressure threshold, knee extension angle, and disorder index of lower back
pain for both the hamstring stretching group and nerve mobilization group after the treatment. Comparing the two groups,
the nerve mobilization group showed more significant changes in pain level. Hamstring stretches and nerve mobilization
are effective interventions for patients with lower back pain, and nerve mobilization is superior to hamstring stretching in
alleviating lower back pain of patients. Therefore, both hamstring stretching and nerve mobilization can be usefully applied
for the therapy of patients with lower back pain.

REFERENCES

1)  Maheswari J: Fracture healing essential orthopaedics. Mehta Publishers, 2005.

2)  Norris C, Matthews M: Correlation between hamstring muscle length and pelvic tilt range during forward bending in healthy individuals: an initial evaluation.
J Bodyw Mov Ther, 2006, 10: 122-126. [CrossRef]

3) Law RY, Harvey LA, Nicholas MK, et al.: Stretch exercises increase tolerance to stretch in patients with chronic musculoskeletal pain: a randomized controlled
trial. Phys Ther, 2009, 89: 1016—-1026. [Medline] [CrossRef]

4)  Kendall FP, McCreary EK, Kendall HO: Muscles, testing and function: testing and function. Lippincott Williams and Wilkins, 1983.

5)  McGill S: Low back disorders: evidence-based prevention and rehabilitation. Arch Phys Med Rehabil, 2007, 76: 1365-1568.

6)  Arnheim DD, Prentice WE: Principles of athletic training. McGraw-Hill, 2000.

7)  Sady SP, Wortman M, Blanke D: Flexibility training: ballistic, static or proprioceptive neuromuscular facilitation? Arch Phys Med Rehabil, 1982, 63: 261-263.
[Medline]

8)  Konstantinou K, Dunn KM: Sciatica: review of epidemiological studies and prevalence estimates. Spine, 2008, 33: 2464-2472. [Medline] [CrossRef]

9)  Buchbinder R, Jolley D, Wyatt M: Population based intervention to change back pain beliefs and disability: three part evaluation. BMJ, 2001, 322: 1516-1520.
[Medline] [CrossRef]

10) Kobayashi S, Shizu N, Suzuki Y, et al.: Changes in nerve root motion and intraradicular blood flow during an intraoperative straight-leg-raising test. Spine,
2003, 28: 1427-1434. [Medline]| [CrossRef]

11) Kobayashi S, Yoshizawa H, Yamada S: Pathology of lumbar nerve root compression. Part 2: morphological and immunohistochemical changes of dorsal root
ganglion. J Orthop Res, 2004, 22: 180—188. [Medline] [CrossRef]

12) Chen C, Cavanaugh JM, Song Z, et al.: Effects of nucleus pulposus on nerve root neural activity, mechanosensitivity, axonal morphology, and sodium channel
expression. Spine, 2004, 29: 17-25. [Medline] [CrossRef]

13) Bertolini GR, Silva TS, Trindade DL, et al.: Neural mobilization and static stretching in an experimental sciatica model: an experimental study. Braz J Phys
Ther, 2009, 13: 493-498. [CrossRef]

14) Ellis RF, Hing WA: Neural mobilization: a systematic review of randomized controlled trials with an analysis of therapeutic efficacy. J Manual Manip Ther,
2008, 16: 8-22. [Medline] [CrossRef]

15) Kim MK, Cha HG, Ji SG: The initial effects of an upper extremity neural mobilization technique on muscle fatigue and pressure pain threshold of healthy
adults: a randomized control trial. J Phys Ther Sci, 2016, 28: 743-746. [Medline] [CrossRef]

16) HaM, Son Y, Han D: Effect of median nerve mobilization and median nerve self-mobilization on median motor nerve conduction velocity. J Phys Ther Sci,
2012, 24: 801-804. [CrossRef]

17) Cha HK, Cho HS, Choi JD: Effects of the nerve mobilization technique on lower limb function in patients with poststroke hemiparesis. J Phys Ther Sci, 2014,
26: 981-983. [Medline] [CrossRef]

18) Maitland GD: The slump test: examination and treatment. Australian Physiotherapy Association, 1985.

1581


http://dx.doi.org/10.1016/j.jbmt.2005.06.001
http://www.ncbi.nlm.nih.gov/pubmed/19696119?dopt=Abstract
http://dx.doi.org/10.2522/ptj.20090056
http://www.ncbi.nlm.nih.gov/pubmed/7082151?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18923325?dopt=Abstract
http://dx.doi.org/10.1097/BRS.0b013e318183a4a2
http://www.ncbi.nlm.nih.gov/pubmed/11420272?dopt=Abstract
http://dx.doi.org/10.1136/bmj.322.7301.1516
http://www.ncbi.nlm.nih.gov/pubmed/12838102?dopt=Abstract
http://dx.doi.org/10.1097/01.BRS.0000067087.94398.35
http://www.ncbi.nlm.nih.gov/pubmed/14656678?dopt=Abstract
http://dx.doi.org/10.1016/S0736-0266(03)00132-3
http://www.ncbi.nlm.nih.gov/pubmed/14699271?dopt=Abstract
http://dx.doi.org/10.1097/01.BRS.0000096675.01484.87
http://dx.doi.org/10.1590/S1413-35552009005000062
http://www.ncbi.nlm.nih.gov/pubmed/19119380?dopt=Abstract
http://dx.doi.org/10.1179/106698108790818594
http://www.ncbi.nlm.nih.gov/pubmed/27134351?dopt=Abstract
http://dx.doi.org/10.1589/jpts.28.743
http://dx.doi.org/10.1589/jpts.24.801
http://www.ncbi.nlm.nih.gov/pubmed/25140078?dopt=Abstract
http://dx.doi.org/10.1589/jpts.26.981

19)
20)
21)
22)
23)
24)
25)
26)

27)

28)
29)

30)

31)
32)

33)

34)

35)

36)

Lundborg G, Rydevik B: Effects of stretching the tibial nerve of the rabbit. A preliminary study of the intraneural circulation and the barrier function of the
perineurium. J Bone Joint Surg Br, 1973, 55: 390—-401. [Medline]

Eyjenth O, Hamberg J.: Muscle stretching in manual therapy: a clinical manual. The spinal column and the TM joint 2, 1988.

Shacklock M: Clinical neurodynamics: a new system of musculoskeletal treatment: Elsevier Health Sciences, 2005.

Jensen MP, Chen C, Brugger AM: Interpretation of visual analog scale ratings and change scores: a reanalysis of two clinical trials of postoperative pain. J
Pain, 2003, 4: 407-414. [Medline] [CrossRef]

Nussbaum EL, Downes L: Reliability of clinical pressure-pain algometric measurements obtained on consecutive days. Phys Ther, 1998, 78: 160—169. [Med-
line] [CrossRef]

Davis DS, Quinn RO, Whiteman CT, et al.: Concurrent validity of four clinical tests used to measure hamstring flexibility. J Strength Cond Res, 2008, 22:
583-588. [Medline] [CrossRef]

McDowell I: Measuring health: a guide to rating scales and questionnaires. Oxford University Press, 2006.

Petty N, Moore A: Neuromusculoskeletal examination and assessment. London: Churchill Livingstone, 2001.

Fasuyi FO, Fabunmi AA, Adegoke BO: Hamstring muscle length and pelvic tilt range among individuals with and without low back pain. J Bodyw Mov Ther,
2017, 21: 246-250. [Medline] [CrossRef]

Shacklock M: Neurodynamics. Physiotherapy, 1995, 81: 9-16. [CrossRef]

Fischer AA: Pressure algometry over normal muscles. Standard values, validity and reproducibility of pressure threshold. Pain, 1987, 30: 115-126. [Medline]
[CrossRef]

Vicenzino B, Collins D, Wright A: The initial effects of a cervical spine manipulative physiotherapy treatment on the pain and dysfunction of lateral epicon-
dylalgia. Pain, 1996, 68: 69-74. [Medline] [CrossRef]

Maitland GD: The slump test: examination and treatment. Aust J Physiother, 1985, 31: 215-219. [Medline] [CrossRef]

Ahmed H, Igbal A, Anwer S, et al.: Effect of modified hold-relax stretching and static stretching on hamstring muscle flexibility. J Phys Ther Sci, 2015, 27:
535-538. [Medline] [CrossRef]

Magnusson SP: Passive properties of human skeletal muscle during stretch maneuvers. A review. Scand J Med Sci Sports, 1998, 8: 65-77. [Medline] [Cross-
Ref]

Sharma S, Balthillaya G, Rao R, et al.: Short term effectiveness of neural sliders and neural tensioners as an adjunct to static stretching of hamstrings on knee
extension angle in healthy individuals: a randomized controlled trial. Phys Ther Sport, 2016, 17: 30-37. [Medline] [CrossRef]

Cleland JA, Childs JD, Palmer JA, et al.: Slump stretching in the management of non-radicular low back pain: a pilot clinical trial. Man Ther, 2006, 11:
279-286. [Medline] [CrossRef]

Jeong UC, Kim CY, Park YH, et al.: The effects of self-mobilization techniques for the sciatic nerves on physical functions and health of low back pain patients
with lower limb radiating pain. J Phys Ther Sci, 2016, 28: 46—50. [Medline] [CrossRef]

J. Phys. Ther. Sci. Vol. 29, No. 9, 2017 1582


http://www.ncbi.nlm.nih.gov/pubmed/4707307?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14622683?dopt=Abstract
http://dx.doi.org/10.1016/S1526-5900(03)00716-8
http://www.ncbi.nlm.nih.gov/pubmed/9474108?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9474108?dopt=Abstract
http://dx.doi.org/10.1093/ptj/78.2.160
http://www.ncbi.nlm.nih.gov/pubmed/18550977?dopt=Abstract
http://dx.doi.org/10.1519/JSC.0b013e31816359f2
http://www.ncbi.nlm.nih.gov/pubmed/28532865?dopt=Abstract
http://dx.doi.org/10.1016/j.jbmt.2016.06.002
http://dx.doi.org/10.1016/S0031-9406(05)67024-1
http://www.ncbi.nlm.nih.gov/pubmed/3614975?dopt=Abstract
http://dx.doi.org/10.1016/0304-3959(87)90089-3
http://www.ncbi.nlm.nih.gov/pubmed/9252000?dopt=Abstract
http://dx.doi.org/10.1016/S0304-3959(96)03221-6
http://www.ncbi.nlm.nih.gov/pubmed/25026106?dopt=Abstract
http://dx.doi.org/10.1016/S0004-9514(14)60634-6
http://www.ncbi.nlm.nih.gov/pubmed/25729210?dopt=Abstract
http://dx.doi.org/10.1589/jpts.27.535
http://www.ncbi.nlm.nih.gov/pubmed/9564710?dopt=Abstract
http://dx.doi.org/10.1111/j.1600-0838.1998.tb00171.x
http://dx.doi.org/10.1111/j.1600-0838.1998.tb00171.x
http://www.ncbi.nlm.nih.gov/pubmed/26482098?dopt=Abstract
http://dx.doi.org/10.1016/j.ptsp.2015.03.003
http://www.ncbi.nlm.nih.gov/pubmed/16380286?dopt=Abstract
http://dx.doi.org/10.1016/j.math.2005.07.002
http://www.ncbi.nlm.nih.gov/pubmed/26957726?dopt=Abstract
http://dx.doi.org/10.1589/jpts.28.46

