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         Intervertebral Diff erential Dynamics (IDD) Therapy 
vs. Exercise Based Physical Therapy  –  Results from a 
Randomized Controlled Trial 
 Intervertebral Diff erenzial Dynamics (IDD) Therapie im Vergleich zur 
trainingsorientierten Physiotherapie  –  Ergebnisse einer randomisierten 
Studie    

  Zusammenfassung 
  ▼  
  Studien Design:       Prospective, randomisierte 
klinische Studie.   
  Ziel:       Die Eff ektivit ä t der Intervertebral Dif-
ferenzial Dynamics (IDD) Therapie wurde mit 
einer trainingsorientierten Krankengymnastik 
an Pa tienten mit chronischen, bandscheibenbe-
dingten R ü ckenschmerzen verglichen.   
  Hintergrund:       Die IDD Therapie ist eine weit 
verbreitete physikalisch-medizinische Behand-
lungsmethode, die bisher nur in wenigen kli-
nischen Studien kritisch untersucht wurde.   
  Methoden:       48 Patienten mit chronischen, 
mehr als 3 Monaten bestehenden spezifi schen 
R ü ckenschmerzen, bedingt durch leichte bis mit-
telschwere degenerativen Bandscheibenver ä n-
derungen, wurden in die Studie aufgenommen. 
Die Patienten wurden in einem 2:1 Verh ä ltnis 
IDD Therapie zu stabilisierender Krankengymna-
stik randomisiert. Die Patienten in beiden Grup-
pen mussten an mindestens 6 Behandlungen 
 ü ber einen Zeitraum von 6 Wochen teilnehmen.   
  Ergebnisse:       In der IDD Gruppe verbesserte sich 
der durchschnittliche Schmerzscore (VAS) von 
43,1 auf 27,4 nach Behandlungsabschluss (95    %  
Vertrauensintervall 2,3 – 29,1, durchschnittliche 
Verbesserung 36,4    % , p    <    0,05) und auf 22,1 nach 
einem Jahr (95    %  Vertrauensintervall 7,8 – 34,1, 
durchschnittliche Verbesserung 48,6    % , p    <    0,01). 
In der KG Gruppe verbesserte sich der durch-
schnittliche Schmerzscore von 58,5 auf 36,9 nach 
Behandlungsabschluss (95    %  Vertrauensintervall 
0 – 43,3, durchschnittliche Verbesserung 37,0    % , 
p    =    0,05) und auf 26,0 nach einem Jahr (95    %  Ver-
trauensintervall 13,1 – 51,9, durchschnittliche 
Verbesserung 55,6    % , p    <    0,01). Zu keinem Zeit-
punkt gab es signifi kanten Unterschiede in den 
Schmerzscores zwischen den Gruppen. In der 
IDD Gruppe verbessert sich der durchschnitt-
liche Oswestry Score (ODI) von 26,8    %  auf 20,4    %  
nach Behandlungsabschluss (95    %  Vertrauensin-
tervall     −    1,0 – 13,8, durchschnittliche Verbesse-
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  Abstract 
  ▼  
  Study Design:       Prospective, randomized con-
trolled trial.   
  Objective:       To compare the eff ectiveness of In-
tervertebral Disc Dynamics (IDD) therapy with 
an exercise-based physical therapy program in 
patients with chronic low back pain caused by 
degenerative disc disease.   
  Background:       IDD therapy is commonly used in 
clinical practice, but has not been studied exten-
sively in a controlled trials.   
  Methods:       48 patients with chronic low back 
pain     >    3 months secondary to mild to moderate 
degenerative disc disease were included. Patients 
were randomized in a 2:1 ratio to IDD therapy or 
a physical therapy program based on lumbar sta-
bilization exercises (PT). Patients in both groups 
had to complete a minimum of 6 treatments over 
a 6-week period.   
  Results:       In the IDD group, the mean Visual 
Analog Scale (VAS) score improved from 43.1 
to 27.4 (95    %  CI 2.3-29.1, average 36.4    %  decre-
ase, p    <    0.05) after completion of treatment to 
22.1 after 1 year (95    %  CI 7.8-34.1, av. 48.6    %  de-
crease, p    <    0.01). In the PT group the mean VAS 
score improved from 58.5 to 36.9 (95    %  CI 0-43.3, 
av. 37.0    %  decrease, p    =    0.05) after completion of 
treatment to 26.0 (95    %  CI 13.1 – 51.9, av. 55.6    %  
decrease, p    <    0.01) after 1 year. There were no 
signifi cant diff erences in mean pain scores bet-
ween groups at any follow-up interval. The mean 
Oswestry Disability Index (ODI) improved signi-
fi cantly in both groups only at the 1 year follow-
up. There were no signifi cant diff erences in mean 
ODI scores between the groups at any follow-up 
interval.   
  Conclusions:       Patients in both groups expe-
rienced a mild to moderate improvement in pain 
symptoms after completion of treatment, with 
further improvement at 1 year. There was sig-
nifi cant improvement in back-related function 
only at 1 year. However, there were no signifi -
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 Introduction 
  ▼  
 Degeneration of the intervertebral discs is one of the most com-
mon structural causes of chronic low back pain. The pain is ge-
nerated by degenerative changes within the disc (e.   g., annular 
fi ssures), but degenerative changes in other collateral structures 
of the spine, such as the zygapohysial joints, also can contribute 
to the pain syndrome  [1 – 5]  .
 Multiple non-surgical treatment options represent the fi rst line 
of therapy for pain suff erers including relative rest, activity mo-
difi cation, medication such as anti-infl ammatories and muscle 
relaxants, physical therapy modalities (e.   g., heat, ice electrical 
stimulation, ultrasound, TENS units, traction), chiropractic care, 
and spinal injections. 
 One of these commonly used treatments for back pain is lumbar 
traction, which has a long history of use. It is frequently used in 
modern spine medicine, but the scientifi c evidence for its use in 
low back pain remains inconclusive. While one study has shown 
that traction had a positive, although moderate treatment eff ect 
for patients with sciatica  [6] , other studies investigating the effi  -
cacy of traction to treat chronic low back pain have been of poor 
methodologic quality  [7] . The only high quality randomized trial 
of traction for patients with chronic low back pain showed no 
statistically signifi cant diff erence in improvement between trac-
tion with 35 – 50    %  body weight (65    %  improvement in Visual 
Analog Scale (VAS) scores) and traction with sham therapy with 
25    %  body weight (59    %  improvement in VAS scores)  [8] . There 
are no clear indications, however, that traction is an ineff ective 
therapy for back pain  [9] . Since many studies lack methodologic 
rigor, the prevailing opinion is that further clinical trials are 
need ed before any fi rm conclusions and recommendations can 
be made about the therapeutic eff ects of traction  [7] . 
 Recently, several advanced therapeutic modalities based on the 
principle of traction have been developed for the treatment of 
painful spinal conditions. These treatments are widely available, 
but are controversial because of the limited scientifi c evidence 
to support their claimed benefi ts, which are widely promoted. 
 One of these treatments is Intervertebral Diff erential Dynamics 
(IDD) therapy. Through a motorized cable / harness system (1), 
the system applies a computer controlled distraction force to the 
lumbar spine. The specifi c biomechanical eff ects of IDD therapy 
on the lumbar spinal segments are unclear and have not been 

studied. In theory, the distraction of the intervertebral segments 
may cause a decompressive eff ect on the intervertebral discs. 
Previous studies using lumbar traction have demon strated that 
forces in excess of 26    %  body weight have a distraction eff ect on 
the lumbar spine  [10] . 60 – 80 pounds of weight result in an ave-
rage vertebral distraction of 0.5   mm per lumbar spinal segment 
 [11]  and can result in negative intradiscal  pressures  [12] . It may 
also decrease the pressure on nociceptors in the discs, zygapo-
physial joint capsules, ligaments and muscle tissues and poten-
tially can mobilize  “ hypomobile ”  segments, through angulation 
of the treatment force delivery system  [13] . While these propo-
sed mechanisms suggest short-term rather than long-term ef-
fects or benefi ts, the IDD treatment protocol recommends addi-
tional physical rehabilitation with a course of stretching and 
strengthening exercises to improve the neuromuscular control 
of the spinal column. 
 Claimed improvements of the IDD treatment over conventional 
traction devices include: A free fl oating bed to minimize eff ects 
of gravity; treatment angles directing the primary force varying 
from 0 to 30 degrees; computer monitored sensors to assure ac-
curate and repeatable dosing of the therapeutic force; stabiliza-
tion harnesses to provide comfort and support during treatment; 
and multiple treatment wave forms to deliver varying forces and 
the ability to generate secondary oscillation waveforms design-
ed to target surrounding musculature. In one small controlled 
study this type of therapy was compared with conventional 
traction for lumbosacral pain. Of 49 patients with symptoms for 
less than 1 year, 86    %  of patients with a herniated disc achieved 
 “ good ”  (50 – 89    %  improvement) to  “ excellent ”  (90 – 100    %  improve-
ment) results with IDD therapy. In the conventional traction 
group, only 55    %  of patients achieved  “ good ”  improvement with 
traction, and none  “ excellent ” . In patients with facet arthrosis, 
75    %  obtained  “ good ”  to excellent ”  results with IDD therapy and 
only 50    %  of these patients achieved  “ good ”  to  “ excellent ”  results 
with traction. The study did not employ standardized outcome 
measures and failed to provide statistical comparisons between 
treatment groups  [14] . 
 A more recent randomized trial compared IDD therapy with 
sham traction of 4.45   kg. It showed no diff erence in pain and 
functional outcome measures between the treatments  [15] . 
 However, no previous study has compared IDD therapy with a 
standardized exercise program. The primary objective of the 

rung 24,1    % , n.   s.) und auf 13,8    %  nach einem Jahr (95    %  Vertrau-
ensintervall 4,8 – 21,2, durchschnittliche Verbesserung 48,5    % , 
p    <    0,05). In der KG Gruppe verbesserte sich der durchschnitt-
liche ODI von 33,0    %  auf 29,1    %  nach Behandlungsabschluss (95    %  
Vertrauensintervall     −    15,1 – 22,8, durchschnittliche Verbesse-
rung 11,7    % , n.   s.) und auf 17,6    %  nach einem Jahr (95    %  Vertrau-
ensintervall     −    1,9 – 32,7, durchschnittliche Verbesserung 46,8    % , 
p    <    0,05). Zu keinem Zeitpunkt gab es signifi kanten Unterschiede 
in den ODI scores zwischen den Gruppen.   
  Zusammenfassung:       In beiden Gruppen wurden signifi kante 
Verbesserungen in den Schmerzscores nach Therapieabschluss 
festgestellt, die sich ein Jahr nach Therapieabschluss noch wei-
ter verbesserten. Die funktionellen Scores verbesserten sich nur 
nach einem Jahr, aber nicht unmittelbar nach dem Therapieab-
schluss. Es gab keine signifi kanten Unterschiede in den Ergeb-
nissen im Gruppenvergleich. Diese Studie zeigte keine Unter-
schiede in den Behandlungsergebnissen zwischen IDD Therapie 
und stabilisierender Krankengymnastik.           

cant diff erences in outcomes between the groups. IDD therapy 
off ers similar clinical improvement compared to exercise-based 
physical therapy in patients with symptomatic lumbar degene-
rative disc disease.    
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current randomized controlled trial was to compare the changes 
in pain, function, quality of life scores using a battery of standar-
dized outcome instruments in patients with chronic low back 
pain secondary to mild to moderate degenerative disc disease, 
treated with either IDD or exercise-based physical therapy (PT). 
We chose an exercise based PT program based on the principles 
of lumbar stabilization as control group  [16] . These exercises are 
the most accepted PT program for painful lumbar degenerative 
disease, and have been shown to provide clinical symptom relief 
in the mild to moderate range  [17] . 
 Our hypothesis was that IDD therapy would result in better pain 
reduction and function compared to exercise based PT for chro-
nic low back pain secondary to mild to moderate degenerative 
disc disease. We targeted patients who had not exhausted non-
surgical treatments and for whom surgery would be considered 
too aggressive.   

 Methods 
  ▼   
 Patients 
 Approval for this study was obtained from the institutional re-
view board of the University. Inclusion Criteria included: Chro-
nic axial low back pain without radicular pain     >    3 months secon-
dary to mild to moderate disc degeneration and lumbar spondy-
losis, based on a spine physiatrist ’ s history and physical and at 
least anterior-posterior and lateral x-rays of the lumbar spine; 
age     >    18 years. The patients ’  history and physical demonstrated 
symptoms and signs typically associated with lumbar discogenic 
pain: Pain worse with sitting, relieved by rest and reproduction 
of pain with lumbar fl exion as well as localized tenderness over 
the aff ected lumbar segment. Exclusion criteria included: infec-
tion, lower extremities neurological defi cits, systemic disease 
that would aff ect treatment outcome; malignancies undergoing 
treatment or any malignancies with involvement of the muscu-
loskeletal system; evidence of severe neural compression on ad-
vanced imaging studies (if available), spondylolisthesis; uncon-
trolled mood disorders, such as depression, anxiety; history of 
drug or substance abuse; lumbar spine pathology requiring sur-
gical intervention; previous spine surgery of the lumbar spine, 
except discectomies     >    12 months; chronic pain syndrome; chro-
nic opioid therapy; physical therapy, traction or traction related 
therapies in the last 3 months; active litigation; workers com-
pensation; and pregnancy. 
 Patients were recruited from our practice in 2005 and 2006, a 
large multidisciplinary academic spine center. The patients were 
informed about the trial by their physician, fl iers and through 
the clinical trials offi  ce at the University.   

 Sample size and randomization procedures 
 The study was designed as a pilot trial to determine if a larger 
trial would be needed to prove the hypothesis of the study. The 
available literature was insuffi  cient for a power analysis to de-
termine the appropriate sample size for this trial. Therefore, the 
initial study size was arbitrarily set at 48 patients with a 2:1 ran-
domization in favor of the IDD group. We chose this randomiza-
tion ratio to increase the number of patients in the IDD group, a 
technique that has been previously used for another randomized 
trial for a novel spine treatment  [18] . Randomly-allocated treat-
ment assignments were computer generated. Both the patient 
and physician were blinded to assignments prior to enrollment.   

 Interventions 
 In the IDD group, patients were treated with the Accu-Spina de-
vice for a minimum of 6, and up to a total of 20 treatments over 
a 6-week period. For the treatment, the patient was positioned 
in a stabilization harness in the upright position. The patient 
was then positioned with the back facing the bed cushions and 
lowered into the supine position, with the lumbar spine in a 
neutral position (      ●  ▶      Fig. 1  ). A calibrated strap was attached to 
the pelvic stabilization harness which was connected to the 
equipment ’ s tower electronics. Depending on the pathology, af-
fected vertebral level and patient tolerance, the therapeutic pa-
rameters were entered by the physical therapist. The treatment 
force was gradually increased to approximately 50    %  of the 
patient ’ s body weight to ensure mobilization and distraction of 
the aff ected intervertebral segment, but was allowed to be in-
creased or decreased depending on the patient ’ s tolerance. The 
treatment force was constantly monitored by computer sensors 
and allowed a gradual build-up over a 2-minute period to the 
desired therapeutic force. The force was maintained for 1   min, 
and then the pressure was reduced to half the therapeutic force 
(or 45   lbs, whichever was less) for 30 – 60   s before the process re-
peated itself. Anecdotally, this temporary force release appears 
to decrease the occurrence of refl ectory muscle spasms during 
and after treatment. The total treatment time was approximate-
ly 25   min. The patients were treated with heat and ice before and 
after each treatment session, but other modalities and other ty-
pes of physical therapy and exercise therapy were not allowed. 
The patients did not receive any other treatment after comple-
tion of the IDD therapy and during the 1-year follow-up. They 
were told to remain active, but without instructions for a speci-
fi ce home exercise program to avoid introduction of a bias by 
adding another type of treatment. 
 In the PT group, patients were treated with a course of physical 
therapy with a minimum of 6 and up to 18 sessions. The focus of 
physical therapy sessions was on the implementation of an ac-
tive exercise program consisting of stretching, strengthening 
and lumbar stabilization exercises as well as instruction in a 
home exercise program  [17,   19,   20] . They were encouraged to 
stay active and not to restrict their activities. Modalities such as 
ice and heat were used at the discretion of the treating physical 
therapist, but other passive treatment modalities (such as TENS, 
electrical stimulation, and ultrasound) and manipulation /
 mobilization were not allowed. All patients were treated by the 
same physical therapists in the same location. They were encour-

   Fig. 1          IDD equipment.  
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aged to continue with the home exercise program during the 
1-year follow-up. 
 Both groups were treated during a 6-week time period. Anti-in-
fl ammatories and muscle relaxants were prescribed at the dis-
cretion of the treating physician; the prescription of opioids and 
spinal injections were not allowed. The patients were reevalua-
ted at 6 weeks, 3 months, 6 months and 12 months after treat-
ment initiation. Physician visits were scheduled after comp le-
tion of treatment and per physician ’ s discretion thereafter.   

 Outcomes 
 Patient reported outcomes were measured prior to treatment as 
well as at 6 weeks, 3, 6 and 12 months. Back pain severity was 
evaluated using a standard 100   mm visual analog scale (VAS). 
Condition-specifi c functional impairment was evaluated with 
the Oswestry Disability Index (ODI). Health-related quality of 
life was evaluated with the SF-36 Health Survey. After the initia-
tion of the randomly-assigned therapy, patients, physicians and 
therapists were unblinded treatment assignment.   

 Statistical methods 
 Background characteristics and clinical results are presented as 
descriptive statistics or frequency and percentage distributions, 
as appropriate. Within group changes from baseline in each out-
come were evaluated using the paired t-test, 2-tailed, and 95    %  
confi dence intervals are provided. The Wilcoxon Signed Rank 
test was used for between groups comparisons at each follow-up 
interval.    

 Results 
  ▼  
 Of the 48 patients enrolled in the trial and randomized to study-
specifi c treatment, 37 patients (28 IDD, 9 PT) started their as-
signed treatment. Patients withdrew their consent because of 
several reasons: dissatisfaction with the assigned treatment (3), 
cost of treatment because of health plan limitations (5), and tra-
vel limitations to treatment site (1) and unspecifi ed reasons (2). 
 31 of 37 (84    % ) patients completed the required minimum of 6 
treatments in their assigned group (      ●  ▶      Fig. 2  ). Overall, the aver-
age number of treatments in the IDD group was 17.6 and 13.8 in 
the PT group. The baseline pain scores of the 6 patients who did 
not complete their treatment did not diff er from the patients 
who completed their treatment. Drop out was proportional in 
the IDD group (n    =    4) as well as the PT group (n    =    2). Reasons for 
drop-out were not specifi ed. 
 The patient ’ s mean age was 50    ±    14 years in the IDD group and 
57    ±    13 years in the PT group. 43    %  (12 of 28) in the IDD group 
were female, 22    %  (2 of 9) in the PT group.  

 Pain severity 
 Both groups reported pain scores in the moderate range at the 
outset of the study. In the IDD group, the mean VAS pain score 
improved from 43.1    ±    22.4 to 27.4    ±    22.7 (95    %  CI 2.3 – 29.1), 
(    −    36.4    % , p    <    0.05) after completion of treatment to 22.1    ±    14.2 
after 1 year (95    %  CI 7.8 – 34.1), (    −    48.6    % , p    <    0.01). The PT group 
had a higher average pain score at baseline (p    =    0.09). The mean 
pain score in the PT group improved from 58.5    ±    17.9 to 36.9    ±    22.0 
(95    %  CI 0-43.3), (    −    37.0    % , p    =    0.05) after completion of treatment 
to 26.0    ±    16.7 (95    %  CI 13.1 – 51.9), (    −    55.6    % , p    <    0.01) after 1 year. 
There were no signifi cant diff erences between groups at any 
 follow-up interval (      ●  ▶      Fig. 3  ,       ●  ▶      Table 1  ).   

 Back function 
 Both groups had low back related disability in the moderate ran-
ge at the outset of the study. In the IDD group, the mean ODI 
score improved from 26.8    %     ±    13.9    %  to 20.4    %     ±    11.2    %  (95    %  CI 
    −    1.0 – 13.8), (    −    24.1    % , not signifi cant  –  n.   s.) after completion of 
treatment to 13.8    %     ±    9.5    %  after 1 year (95    %  CI 4.8 – 21.2), (    −    48.5    % , 
p    <    0.05). In the PT group, the mean ODI score improved from 
33.0    %     ±    17.9    %  to 29.1    %     ±    18.0    %  (95    %  CI     −    15.1 – 22.8), (    −    11.7    % , 
n.   s.) after completion of treatment to 17.6    %     ±    13.6    %  (95    %  
CI     −    1.9 – 32.7), (    −    46.8    % , p    <    0.05) after 1 year. There were no sig-
nifi cant diff erences between the groups at any follow-up inter-
val (      ●  ▶      Fig. 4  ,       ●  ▶      Table 2  ).   

 Quality of life 
 Analysis of the 2 subcategories of the SF-36 most relevant for 
this study population showed that in the IDD group the average 
Physical Functioning (PF) score improved from 59.8    ±    to 
70.9    ±    (95    %  CI     −    3.1 – 25.1), (    +    18.5    % , n.   s.) after completion of 
treatment to 69.4    ±    after 1 year (    +    16.0    % , n.   s.). The average  Bodily 
Pain (BP) score improved from 39.3    ±    to 52.0    ±    (95    %  CI 4.2 –
 21.4)(    +    32.6    % , p    <    0.01) after completion of treatment to 
73.5    ±    (95    %  CI 22.8 – 45.7 (    +    87.3    % , p    <    0.001) after 1 year. In the 
PT group, the average PF score improved from 42.8    ±    to 58.5    ±    (95    %  
CI     −    12.2 – 43.6), (    +    36.7    % , n.   s.) after completion of treatment to 

�������	�
���
���


��
������������

����

������
��
�������

����

����������������
����

 !!��������
���


"�
��#

������
��
�������

��$

����������������
��$

  Fig. 2          Randomization 
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59.8    ±    after 1 year (95    %  CI     −    12.5 – 46.6) (    +    39.9    % , n.   s.). The ave-
rage BP score improved from 27.0    ±    to 43.6    ±    (95    %  CI  – 0.5 – 33.6) 
(    +    61.4    % , p    =    0.05) after completion of treatment to 55.0    ±    (95    %  
CI 9.9 – 46.1), (    +    103.0    % , p    <    0.05) after 1 year. 
 There were no signifi cant diff erences between the groups at any 
time point, except for the BP scores at baseline (p    <    0.05). 
 In addition, there were no statistically signifi cant diff erences 
comparing the in-group improvements between the 2 groups 
for both VAS and ODI scores at any time point (      ●  ▶      Table 3  ). 
 No adverse events were observed during the study. A temporary 
increase in pain immediately after the IDD treatment was occa-
sionally observed, but subsided quickly.    

 Discussion 
  ▼  
 Degenerative changes of the intervertebral disc play an impor-
tant role in the development of low back pain, but it is still un-
clear which factors transform the physiologic aging process of 
the spine into a painful condition. A conservative course of treat-
ment is considered appropriate for the majority of patients dur-
ing the acute phase. Most spine practitioners agree that an  active 
exercise program with return to normal activities should be the 
primary treatment and standard of care for this condition, be-
fore more aggressive treatments, such as spinal injections and 
surgery, are considered. In general, such exercise-based thera-
pies provide moderate pain relief and functional improvement 
for most patients with chronic low back pain  [21] . Therefore, an 

exercise program based on the principles of lumbar stabilization 
was chosen as the most appropriate control treatment for this 
study. 
 IDD therapy and other, similar treatment modalities based on 
the principles of traction have become popular in the last sever-
al years and are commonly promoted as highly eff ective treat-
ments for low back pain. However, claims of therapeutic effi  cacy 
are not supported by acceptable scientifi c studies. Therefore, our 
goal for this study was to establish a baseline of treatment out-
comes for IDD therapy and to determine how the treatment ef-
fects compare to the current standard of care. 
 Our results indicate that IDD therapy provided similar clinical 
improvement to an exercise-based PT program through 1 year of 
follow-up. Outcomes were quite similar in both groups, showing 
a statistically signifi cant, mild to moderate improvement in low 
back pain. There was no statistically signifi cant diff erence bet-
ween groups in low back related disability on the ODI after com-
pletion of treatment, but there was statistically signifi cant im-
provement in both groups after 1 year. On the PF subscale of the 
SF-36, there was no statistically signifi cant improvement at any 
time point in either group. As a generic measure of quality of 
life, this scale is less sensitive to demonstrate back related disa-
bility than the ODI. The BP subscale of the SF-36 followed the 
outcomes of the VAS, with signifi cant improvement of scores af-
ter completion of treatment and after 1 year in both groups. 
 However, it is unclear if the observed improvements are true 
treatment eff ects or if they represent a placebo eff ect or a re-
gression to the mean. 
 Patients in the PT group were instructed to stay active and to 
continue their home exercise program. On the other hand, the 
patients in the IDD group were not given any specifi c instruc-
tions about a home exercise program. Interestingly, the treat-
ment eff ects in the IDD group were mostly maintained, and 
 sometimes continued to improve, at the 1-year follow-up. 
 IDD therapy may have a treatment eff ect comparable to PT. Thus, 
further research with this technology is warranted. In particular, 
it would be of interest to determine if the combination of PT 
with IDD therapy would lead to improved outcomes. We decided 
not to include any other treatment modalities in the IDD group 
(as recommended in the clinical IDD treatment protocol) to 
 avoid the introduction of potentially confounding interventions. 
However, in clinical practice, therapists often employ a combi-
nation of methods to achieve best results. 
 The true treatment eff ect of IDD remains unknown and a num-
ber of other questions about the technology were unanswered. 
The mechanism of action of the device is unclear, and radiogra-
phic studies and intradiscal pressure measurements are needed 
to determine the distraction eff ect and biomechanics on the 
lumbar segments  [12] . 
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  Fig. 4          Oswestry scores for IDD and PT groups.  

  Table 1       Comparision of Visual 
Analogue Scale (VAS) scores 
between IDD and PT groups by 
Visit Date. 

     Treatment Group 

     IDD  PT  P-Value, Wilcoxon Signed Rank 

Test for Diff erences (2-Sided) 

   Visit (week)  N  Mean 

(VAS) 

 Standard 

Deviation 

 N  Mean 

(VAS) 

 Standard 

 Deviation 

  

   baseline  28  43.1  22.4  9  58.5  17.9  0.09 
   6  24  27.4  22.7  7  36.9  22  0.21 

   12  16  29.4  22.5  6  37  26.1  0.53 
   26  15  28.1  21.4  6  27.8  12  0.46 
   52  16  22.1  14.2  7  26  16.7  0.34 
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 Further studies will need to investigate the optimal set-up and 
distraction-angle of the device, treatment force, treatment time, 
and number of treatments. Many IDD practitioners believe that 
each patient should undergo at least 10 – 20 treatments to achie-
ve optimal treatment results. We felt that such a high number of 
treatments would be diffi  cult for patients to complete if no sig-
nifi cant symptom improvement was appreciated during the 
treatment course. We therefore set the minimum required treat-
ment number at 6 to improve compliance. Patients were encour-
aged to continue with the therapy until at least 6 treatments 
were completed, regardless of the patient ’ s perceived improve-
ment. They were encouraged to continue with the treatment to 
20 treatments if the patients noticed improvement of symptoms. 
A sub-analysis of treatment outcomes in patients undergoing 
high-frequency IDD therapy (13 – 20 treatments) vs. low fre-
quency IDD therapy (6 – 12 treatments) did not show any signifi -
cant diff erence in pain scores between the groups.   

 Study Limitations 
  ▼  
 Unfortunately, we had a high drop-out after randomization, be-
fore the start of therapy and at 1 year. Reasons for withdrawal 
were primarily fi nancial, as we were unable to off er treatments 
free of charge to our patients. Patients received a thorough in-
struction prior to randomization that the cost of treatment in 
either group would be charged to their insurance company at 
standard rates, and that patients would be responsible for any 
balances. Several patients did not realize the limitations in 
health insurance coverage for physical therapy services until af-
ter the randomization, explaining a portion of the drop-outs. We 
did not intend to conduct a defi nite study on IDD therapy. Our 
goal was to obtain baseline data on this widely used, but scienti-
fi cally unproven treatment. 
 Compliance with the assigned treatments was good in both 
groups: 24 of 28 patients in the IDD group completed the re-
quired number of treatments (86    % ), and 7 of 9 patients in the PT 
group (78    % ). 1-year follow-up after completion of treatment 
was excellent for the PT group (100    % ), and acceptable in the IDD 
group (67    % ). Given the overall small sample size, the loss of any 
patient to follow-up may have an infl uence on the outcomes, 

and needs to be considered when evaluating the results of this 
study. 
 We did not require advanced imaging studies such as MRI or ad-
vanced diagnostic tests such as discography for a more specifi c 
structural diagnosis of symptomatic degenerative disc disease. 
The role of these diagnostic tools to determine the physiologic 
cause of low back pain remains unclear. Therefore, we elected 
not to require these studies in the inclusion criteria, particularly 
because the studied patient population presented with only 
 moderate pain and functional limitations before entering the 
study. 
 We did not keep a medication log, but only muscle relaxants and 
antiinfl ammatories were allowed in both study groups. It is un-
likely that these medications would have resulted in a signifi cant 
diff erence in outcomes between the groups, particularly at the 
1-year follow-up.   

 Conclusion 
  ▼  
 IDD therapy did not result in better pain or functional outcomes 
than physical therapy and a home exercise program for sympto-
matic, chronic low back pain due to degenerative disc disease. 
Patients in both groups experienced mild to moderate pain relief 
at all time points and improvement in back related function only 
after 1 year. There were no signifi cant diff erences between the 
groups in any outcome measure during the follow-up period. No 
signifi cant adverse events were observed. Further investigations 
should focus on identifying the magnitude of the placebo eff ect 
with this treatment, to evaluate the physiological mechanisms 
of IDD therapy, and to identify the optimal treatment frequency 
and therapeutic force.              
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