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Background

»  Low Back Pain (LBP) has a high prevalence rate and has
been increasing (3.9%- 10.2% from 1992-2006).

»  LBP has also shown to produce changes in
the primary and secondary somatosensory cortices. These
changes have shown to reduce tactile acuity and impact the

sensory ability to distinguish the quality and location of touch.

There is evidence that these changes may be a factor
that relates to the persistent symptoms of LBP.

Purpose

»  Purpose of this study was to observe grid localization testing
(GLT) with different grid sizes in patients without back pain.

Study Design

»  Cohort Observational Study

Methods

Procedure

» Informed consent and demographic data intake.

»  Randomly assigned grid order and touch point sequence.

»  Participant put in prone testing position with posterior
superior iliac spine (PSIS) exposed.
Grid aligned with PSIS and spine with orientation to the grid
by gently blanching the skin and participant observing the
paper copy of the grid.
The participant was oriented to each grid prior to testing.
A series of 20 touches was performed followed by a 5-minute
washout period.
Repeat with remaining 2 grids.
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Data Analysis

Data was analyzed with the IBM SPSS Statistics for Windows, Version 25 (IBM Corp., Armonk,
N.Y., USA). Means and frequency counts were recorded for the demographics data. One-way
ANOVA was used to determine if there was a difference between subjects comparing the
small, medium (standard), and large grid sizes. Bonferroni correction utilized to
determine significance. Pearson correlation calculated for comparison of grid size and
accuracy scores with two-point discrimination test result. Strength of correlation coefficient
was valued at good to excellent (above 0.75), moderate to good (0.50 to 0.75), fair (0.25 to
0.50) and little or no relationship (less than 0.25). A p-value of <0.05 was set for significance
level.
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Results

Grid localization mean error rate values for participants with the different sized grids

are presented in table 2 below.
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Characteristics Mean (SD) | Minimum | Maximum Grid Size | Mean Error Rate (SD)
Gender (Female) 17 Small 8.63 (2.79)

Age (Years) 24.77 (4.23) 21 44 Medium 4.03 (2.67)
Race (White) 28 Large 3.53(2.73)

One-way ANOVA revealed a significance difference in mean error rate of the small
grid to both the medium and large grids. No difference was found between the
medium and large grid sizes (table 3). Bonferroni correction was applied to adjust for
multiple comparisons.

Table 3: Pairwise Comparison of Mean Error Rate

95% Confidence Interval for Difference
Lower Bound Upper Bound
Small vs Medium 4.60 <.001 3.08 6.13

Small vs Large 5.10 <.001 3.52 6.68
Medium vs Large 0.50 0.996 -0.79 1.79
We did not observe order of grid size tested nor touch point sequence having a

significant effect on mean error rates.

Grid Comparison | Mean difference | p-value

Conclusion

» Grid size at 25 mm (2 SD) smaller than previous research at 50
mm size produced significantly more errors in GLT

» Grid size at 75mm- (2 SD) larger did not change the error rate
from the 50 mm grid

» Similar error rate was found with 50 mm grid compared to
previous research

» Order of testing or touch point sequence did not affect error rate
during GLT

Limitations

» Small sample size of 30 participants.

» Limited diversity

» |Inaccurate sample image as the image depicted only the medium
sized grid.

» Grid outside of lumbar spine on petite participants and did not
account for anatomical differences in size between participants.

References

. Morf R, Pfeiffer F, Hotz-Boendermaker S, Meichtry A, Luomajoki H. Prediction and trend of tactile acuity, pain and disability in acute LBP: A six-month prospective
Cohort Study. BMC Musculoskeletal Disorders. 2021;22(1). doi:10.1186/s12891-021-04530-z

. Freburger, J. K., Holmes, G. M., Agans, R. P., Jackman, A. M., Darter, J. D., Wallace, A. S., Castel, L. D., Kalsbeek, W. D., & Carey, T. S. (2009). The rising
prevalence of chronic low back pain. Archives of Internal Medicine, 169(3), 251.

. Ma, V.Y, Chan, L., & Carruthers, K. J. (2014). Incidence, prevalence, costs, and impact on disability of common conditions requiring rehabilitation in the United
States: Stroke, Spinal Cord Injury, traumatic brain injury, multiple sclerosis, osteoarthritis, rheumatoid arthritis, limb loss, and back pain. Archives of Physical Medicine
and Rehabilitation, 95(5).

. Magnusson, Marianne L. DrMedSc; Bishop, Jeffrey B. MS; Hasselquist, Leif MS; Spratt, Kevin F. PhD; Szpalski, Marek MD; Pope, Malcolm H. DrMedSc, PhD.
Range of Motion and Motion Patterns in Patients With Low Back Pain Before and After Rehabilitation. Spine 23(23):p 2631-2639, December 1, 1998.

. Luomajoki, H., & Moseley, G. L. (2009). Tactile acuity and lumbopelvic motor control in patients with back pain and healthy controls. British Journal of Sports
Medicine, 45(5), 437-440.

. Costanzo, L. S. (2018). Physiology (6th ed.). Wolters Kluwer.

. Catley, M. J., O'Connell, N. E., Berryman, C., Ayhan, F. F., & Moseley, G. L. (2014). Is tactile acuity altered in people with chronic pain? A systematic review and
meta-analysis. The Journal of Pain, 15(10), 985-1000.

. Wand BM, O'Connell NE, Di Pietro F, Bulsara M. Managing chronic nonspecific low back pain with a sensorimotor retraining approach: Exploratory multiple-baseline
study of 3 participants. Physical Therapy. 2011;91(4):535-546.

. Moseley, G. L., & Wiech, K. (2009). The effect of tactile discrimination training is enhanced when patients watch the reflected image of their unaffected limb during
training. PAIN®, 144(3), 314-3109.

10. Adamczyk, W., Luedtke, K., & Saulicz, E. (2018). Lumbar tactile acuity in patients with low back pain and healthy controls. The Clinical Journal of Pain, 34(1), 82-
94. Number 12

11. Wand, B. M., Catley, M. J., Luomajoki, H. A., O'Sullivan, K. J., Di Pietro, F., O'Connell, N. E., & Moseley, G. L. (2014). Lumbar tactile acuity is near identical
between sides in healthy pain-free participants. Manual Therapy, 19(5), 504-507. Number 13

12. Hotz-Boendermaker, S., Marcar, V. L., Meier, M. L., Boendermaker, B., & Humphreys, B. K. (2016). Reorganization in secondary somatosensory cortex in chronic
low back pain patients. Spine, 41(11).

13. Craig, J. C., & Johnson, K. O. (2000). The two-point threshold: Not a measure of tactile spatial resolution. Current Directions in Psychological Science, 9(1), 29-32.

14. Harvie, D. S., Kelly, J., Buckman, H., Chan, J., Sutherland, G., Catley, M., Novak, J., Tuttle, N., & Sterling, M. (2017). Tactile acuity testing at the neck: A comparison
of methods. Musculoskeletal Science and Practice, 32, 23-30.

15. Kory Zimney., et al. “Inter-Rater Reliability of Grid Localization Test of Tactile Spatial Localization for the Low Back™. EC Orthopaedics 12.6 (2021).

16. Catley MJ, Tabor A, Wand BM, Moseley GL. Assessing tactile acuity in rheumatology and musculoskeletal medicinef--how reliable are two-point discrimination tests
at the neck, hand, back and foot? Rheumatology (Oxford). 2013 Aug;52(8):1454-61.




	Slide 1

