
�8�I�P�M�F�� �#�P�E�Z�� �7�J�C�S�B�U�J�P�O���� �"�O�� �&�G�G�F�D�U�J�W�F�� �5�S�F�B�U�N�F�O�U�� �G�P�S�� �1�B�J�O�G�V�M�� �%�J�B�C�F�U�J�D��
�/�F�V�S�P�Q�B�U�I�Z
Gianni F. Maddalozzo 1*, Ruben J. Guzman 1



Citation: Maddalozzo GF, Guzman RJ, Dvorak RV



Citation: Maddalozzo GF, Guzman RJ, Dvorak RV, Maddalozzo WA, Milroy DA, et al. (2015) Burden of Chronic Low Back Pain with a Neuropathic 
Pain Component: Retrospective Chart Review and Cross-sectional Survey among Adults Seeking Treatment in the United States. J Pain 
Relief 4: 171. doi:10.4172/21670846.1000171

Page 3 of 4

�©�½�º�Ã�»�³�������Ú���œ�Á�Á�Ã�³�������Ú����������������
J Pain Relief
�œ�¦�¦�¡�������������������������•�£�”�¥���¯�¼���½�¾�³�¼���¯�±�±�³�Á�Á���¸�½�Ã�À�¼�¯�º��

mono�lament examination, it is possible that these new tingling 
sensations were initially interpreted as pain. Unfortunately we did not 
attempt to distinguish di�erences between tingling and pain. By the 
12th week, NRS pain levels were �ve points (6.0 versus 1.0) lower when 
compared to the values reported during the �rst week of the intervention 
(Figure 1) and correspond with the decreases observed from the BPI-sf 
pain severity index (Table 1). �is is considered clinically signi�cant 
given the change of pain severity classi�cation from moderate (4-6) to 
mild (1-3) [6,13]. 

Although we do not identify a speci�c mechanism for the change 
in the sensory aspect of pain, painful symptoms related to neuropathy 
in diabetics have been strongly associated with poor blood glucose 
control [14]. Our patient noted signi�cant improvements in her fasting 
glucose and HbA1c or glycated hemoglobin (Table 1). Hemoglobin 
A1c levels between 5.7% and 6.4% indicate increased risk of diabetes 
whereas, levels between 4% and 5.6% are considered normal. Our 
patients, Hemoglobin A1c level decreased from a baseline measure 
of 6.1 to 5.1 at the conclusion of the intervention. �e decrease our 
patient observed in her HbA1c support the �ndings of Lee et al. [15] 
who also report signi�cant decreases in HbA1c in the elderly with DNP 
following WBV training. 

Our results indicate that consistent use of WBV is associated 
with an increase in walking function, as de�ned by walking speed. 
Our patients’ baseline walking speed of 1.068 m/s classi�ed her at a 
higher risk for all cause mortality. Women with walking speeds <1.09 
m/s are associated with a higher risk of death [12]. Post-intervention, 
her walking speed increased to 1.214 m/s, a 13.7% improvement thus 
reducing her risk of death. In healthy older adults, a change in walking 
speed of 0.05 m/s is considered clinically meaningful [16], our patient 
observed an increase in walking speed of 0.146 m/s. �is improvement 
is consistent with changes observed in elderly adults [17] and 
individuals with Parkinson’s disease [18] receiving WBV therapy. �e 
application of WBV has been shown to increase muscular activation 
[19], strength and power [20,21], peripheral blood �ow circulation [22-
24], acutely decreases arterial sti�ness in healthy young men (age 26.6 
± 1.9 years) [25], and acutely improve skin blood �ow when directly 
applied to the forearm in diabetics [24] Additionally, WBV has been 
shown to increase blood �ow and activate muscle activity in patients 
with Friedreich’s ataxia and neurodegenerative disease [26] that causes 
damage to the nervous system. With increased muscle activity, blood 
�ow rate to the active muscles will increase by as much as 20 times the 
resting rate. We attribute the improved walking function directly to the 
signi�cant decrease in pain and edema, potentially a result of improved 
blood circulation in the lower legs resulting from the WBV therapy. 

At the completion of the WBV intervention, our participant 

reported that as the pain in her feet decreased, her physical activity 
levels increased and she eventually joined a �tness center. �is in turn, 
lead to other signi�cant health bene�ts including a decrease in fasting 
glucose (121 to 106), hypertriglyceridemia (drop of 287 points), and a 
decrease in peripheral edema. Moreover, her pain and hypertension 
symptoms improved to the extent that her Lyrica and Benazepril HCl 
were stopped, and her Metformin was reduced by 50%. Additionally, 
our patient observed a weight loss (15.91 kg) and decrease in percent 
body fat of 36.5%. We have shown experimentally that WBV has 
bene�cial e�ects related to weight gain prevention in female rats [27].

Conclusions

�is case study provides �rst evidence that WBV could be an 
e�ective and relatively inexpensive therapeutic modality compared to 
prescription drugs to treat patients with painful diabetic neuropathy. 
Of course, appropriately powered studies are needed to fully elucidate 
its therapeutic potential. However, the magnitude and broad spectrum 
of improvements provides a basis to expeditiously embark on such an 
investigation.

Acknowledgment

John C. Erkkila, M.D. Endowment For Health and Human Performance.

References

1.	 NIH N.I.O.H. (2009) Diabetic neuropathies: The nerve damage of diabetes. NIH 
Publication No. 09-3185. 

2.	 Rittweger J (2010) Vibration as an exercise modality: how it may work, and 
what its potential might be. Eur J Appl Physiol 108: 877-904.

3.	 Alentorn-Geli E, Padilla J, Moras G, Lázaro Haro C, Fernández-Solà J (2008) 
Six weeks of whole-body vibration exercise improves pain and fatigue in 
�Z�R�P�H�Q���Z�L�W�K���¿�E�U�R�P�\�D�O�J�L�D�����-���$�O�W�H�U�Q���&�R�P�S�O�H�P�H�Q�W���0�H�G��������������������������

4.	 Iwamoto J, Takeda T, Sato Y, Uzawa M (2005) Effect of whole-body vibration 
exercise on lumbar bone mineral density, bone turnover, and chronic back pain 
in post-menopausal osteoporotic women treated with alendronate. Aging Clin 
Exp Res 17: 157-163.

5.	 Dworkin RH, Turk DC, Wyrwich KW, Beaton D, Cleeland CS, et al. (2008) 
Interpreting the clinical importance of treatment outcomes in chronic pain 
clinical trials: IMMPACT recommendations. J Pain 9: 105-121.

6.	 Deborah L. Hoffmana, Alesia Sadosky B, Ellen M. Dukesb, Jose Alvirb (2010) 
How do changes in pain severity levels correspond to changes in health status 
and function in patients with painful diabetic peripheral neuropathy? Pain 149: 
194-201. 

7.	 �&�O�H�H�O�D�Q�G�� �&�6���� �*�R�Q�L�Q�� �5���� �+�D�W�¿�H�O�G�� �$�.���� �(�G�P�R�Q�V�R�Q�� �-�+���� �%�O�X�P�� �5�+���� �H�W�� �D�O���� ��������������
Pain and its treatment in outpatients with metastatic cancer. N Engl J Med 330: 
592-596.

8.	 Cleeland CS, Ryan KM (1994) Pain assessment: global use of the Brief Pain 
Inventory. Ann Acad Med Singapore 23: 129-138.

9.	 Jensen MP, Chodroff MJ, Dworkin RH (2007) The impact of neuropathic pain on 
health-related quality of life: review and implications. Neurology 68: 1178-1182. 

10.	Cooper R, Kuh D, Hardy R; Mortality Review Group; FALCon and HALCyon 
Study Teams (2010) Objectively measured physical capability levels and 
mortality: systematic review and meta-analysis. BMJ 341: c4467.

11.	Dumurgier J, Elbaz A, Ducimetière P, Tavernier B, Alpérovitch A, et al. (2009) 
Slow walking speed and cardiovascular death in well functioning older adults: 
prospective cohort study. BMJ 339: b4460.

12.	Elbaz A, Sabia S, Brunner E, Shipley M, Marmot M, et al. (2013) Association of 
walking speed in late midlife with mortality: results from the Whitehall II cohort 
study. Age (Dordr) 35: 943-952.

13.	Diane C. Zelman, Ellen Dukes, Nancy Brandenburg, Alan Bostrom, Mugdha 




	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Case Overview 
	Intervention and Assessment 
	Whole-body vibration intervention 
	Outcome measures 
	Immediate effect of WBV: numeric rating scale 
	Walking speed 

	General Clinical Characteristics 
	Results
	Discussion 
	Conclusions

	Acknowledgment
	Figure 1
	Table 1
	References



