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   Study Design.     Parallel-group randomized controlled trial. 
   Objective.   Establish the short-term effectiveness of chiropractic 
therapy for spinal pain compared with a sham intervention and 
explore the predictors of chiropractic treatment satisfaction. 
   Summary of Background Data.   Chiropractic treatment is 
widely used for spinal pain. However, a lack of sound evidence 
precludes conclusions about the effectiveness of chiropractic for 
spinal pain. 
   Methods.   Participants were adults experiencing spinal pain, 
randomized to receive 2 treatments of chiropractic or sham 
therapy. Participants and outcome assessors were blinded to group 
allocation. Primary outcomes at 2 weeks were pain intensity (0–10 
scale) and function (0–40 Functional Rating Index). Secondary 
outcomes were global change, minimum acceptable outcome, and 
treatment satisfaction. Treatment effects were estimated with linear 
mixed models for the primary outcomes. We used logistic regression 
to identify differences in the secondary outcomes and explore for 
predictors of treatment satisfaction. 
   Results.   One hundred eighty three participants (chiropractic, n  =  
92; sham, n  =  91) were recruited and included in the analyses. 
Participants receiving chiropractic therapy reported greater 
improvements in pain (mean difference, 95% confi dence interval 
[CI]  =  0.5 [0.1–0.9]), physical function (mean difference [95% 
CI]  =  2.1 [0.3–4.0]), and were more likely to experience global 
improvement (48%  vs . 24%,  P   =  0.01) and treatment satisfaction 
(78%  vs . 56%,  P   <  0.01). There was no between-group difference 
in achieving a minimally acceptable outcome (34% sham  vs . 29% 
chiropractic,  P   =  0.42). Awareness of treatment assignment and 
achieving minimally important improvement in pain intensity were 
associated with chiropractic treatment satisfaction. 
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  According to the 2010 Global Burden of Disease study, 
musculoskeletal disorders were the second leading 
cause of disability throughout the world. 1  In terms of 

individual disorders, the 2 most common forms of spinal pain, 
low back pain and neck pain, ranked respectively as the lead-
ing and fourth leading cause of disability-adjusted life years. 1  
This level of disability results in a substantial socioeconomic 
burden in both direct medical costs and indirect costs such as 
work absence and decreased productivity. 1  –  4  Hence, effective 
management of spinal pain is an important issue for patients, 
clinicians, and health care policy makers. 

 In high-income countries chiropractic treatment is widely 
used for spinal pain. 3  ,  5  However, recent systematic reviews 
have reported that small effect sizes of treatment and meth-
odological limitations in published studies raise uncertainty 
about the value of chiropractic treatment. 6  –  9  A primary limita-
tion of previous studies is the lack of randomized controlled 
trials comparing the effects of chiropractic treatment to inert 
interventions for spinal pain. 6  –  9  

 Accordingly, our primary aim was to examine the compara-
tive effectiveness of a brief chiropractic intervention compared 
with sham treatment for participants with spinal pain. The 
secondary aim was to explore the clinical and demographic 
variables associated with treatment satisfaction.  

 MATERIALS AND METHODS  

 Study Design 
 In this article, we report the secondary analysis of a 2-arm 
parallel-group randomized trial that compared the effective-
ness of usual chiropractic treatment to a sham intervention. 
The primary analysis examined the occurrence of adverse 
events and this has been published elsewhere. 10  The  protocol 
for this trial was published and the trial was registered 

   Conclusion.   Short-term chiropractic treatment was superior to 
sham; however, treatment effects were not clinically important. 
Awareness of treatment assignment and clinically important 
reductions in pain were associated with chiropractic treatment 
satisfaction.   
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with the Australian New Zealand Clinical Trials Registry 
(ACTRN12611000542998). 11  All data were collected dur-
ing the 3 months between August 2012 and October 2012 in 
12 Western Australian metropolitan chiropractic clinics.   

 Ethics 
 Ethics approval was obtained from Murdoch University’s 
Human Research Committee (2011/109). The information 
letter provided to potential participants stated that the study 
will compare one type of chiropractic treatment that has 
unknown benefi ts for back pain with another type of chiro-
practic treatment that is not thought to be benefi cial for back 
pain. These words were accepted by the Human Research 
Ethics Committee and written informed consent was obtained 
from all participants prior to inclusion in this study.   

 Recruitment and Eligibility Criteria 
 We recruited participants from the local community using news-
paper advertisements. All included participants were 18 years or 
older; English literate; had current spinal pain (neck, midback, 
or low back pain) of at least 1-week duration; and scored at 
least 3 out of a maximum 10 on the Numerical Rating Scale 
(NRS) for pain, 12  and 12 out of a maximum 40 on the Func-
tional Rating Index (FRI). 13  

 Participants were excluded if they thought they would be 
unable to tolerate any intervention potentially provided in usual 
chiropractic care including: manipulative therapy, mobilization, 
traction, massage, ultrasound, and physical modalities. 

 Participants were also excluded if they had: spinal pain 
related to cancer or infection, spinal fracture, spondyloarthropa-
thy, known osteoporosis, progressive upper or lower limb weak-
ness, symptoms of cauda equina syndrome or other signifi cant 
neurological condition, recent disc herniation, known severe 
cardiovascular disease, uncontrolled hypertension, cognitive 
impairment, blood coagulation disorder, previous spinal surgery 
in the past year, previous history of stroke or transient ischemic 
attacks, pacemaker or other electrical device implanted, sub-
stance abuse issues, pregnancy, or a current compensation claim.   

 Interventions 
 Participants were assigned to either a sham group or a usual 
chiropractic care group, whereupon 2 treatments were pro-
vided with approximately 1-week between treatments. Chi-
ropractors providing either the sham or usual chiropractic 
treatment attended a 3-hour training session in which the trial 
protocols were detailed and the administration of the sham 
intervention was demonstrated. Ongoing guidance was also 
provided to the chiropractors throughout the trial. To be eli-
gible, all chiropractors were required to practice within the 
Western Australian metropolitan region of Perth and were 
registered with the Chiropractic Board of Australia.  

 Sham Group 
 Four chiropractors in this group delivered the following pro-
cedures at each visit (1) detuned ultrasound 14 ; (2) an Activator 
instrument (Activator Methods International, Ltd., Phoenix, 
AZ), 15  a hand held device that delivers a low impulse thrust, 

but was delivered at its lowest output and randomly admin-
istered on or around the spine through a tongue depressor to 
disperse any remaining force; and (3) a randomly placed hand 
on the spine while the detuned ultrasound head was placed on 
the participant’s back/neck to give a “hands on” experience. 
As part of their training, the 4 chiropractors were instructed 
to show equal enthusiasm for the sham therapy as they would 
for usual care.   

 Usual Chiropractic Care 
 Eight chiropractors in this group administered individualized 
chiropractic care in line with their usual treatment approach. 
All chiropractors were asked to adhere to Australian evidence-
based guidelines for acute musculoskeletal pain regarding the 
use of imaging. 16     

 Randomization 
 A random number generator was used to create a permuted 
block randomization list with variable block sizes of 8 to 12. 
Allocation was concealed with group assignment sealed in 
sequentially numbered, opaque envelopes. Staff not adminis-
tering baseline or outcome measures opened the envelope and 
allocated eligible participants to 1 of the intervention groups.   

 Outcome Assessment 
 Staff administering baseline or outcome measures were 
blinded to group allocation. 17  For this effectiveness analysis, 
the primary outcomes were pain intensity, measured on an 
11-point NRS and derived by averaging current, best, and 
worst pain intensity in the preceding 48 hours 12 ; and physi-
cal function assessed by the FRI. 13  Secondary outcomes were 
treatment satisfaction (5 response options ranging from 
very dissatisfi ed to very satisfi ed), 18  global perceived change 
(11-point scale ranging from  − 5 to 5), 19  and minimal accept-
able outcome (MAO). 20  We also administered at baseline the 
Pain Catastrophising Scale, 21  STarT Back Screening Tool, 22  
and the Fear Avoidance Beliefs Questionnaire. 23  Participants’ 
ability to determine which group they had been allocated to 
was assessed by the Bang Blinding Index. 17  All outcome mea-
sures were assessed at 2-week follow-up.   

 Statistical Analysis 
 Our  a priori  sample size estimation for the primary analysis 
was based on detecting a 20% difference in the occurrence of 
adverse events between the 2 treatment groups. This analysis 
required the recruitment of 180 study participants as neces-
sary to achieve 80% power. In this analysis, we were inter-
ested in measuring differences in treatment outcome compris-
ing the minimal clinically important differences (MCIDs) of 
9 points on the FRI 24  and 2 points on the NRS. 25  Considering 
variance estimates from previous studies, 24  ,  25  and alpha equal 
to 0.05, we achieved 82% and 99% power to detect clinically 
important between-group differences in physical function and 
pain intensity, respectively. 

 Data were analyzed using SPSS version 21 (IBM Corp., 
Armonk, NY). Treatment effects were estimated using sepa-
rate, random-intercept linear mixed models for the outcomes 
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of pain intensity and physical function. Time (baseline and 
2-week follow-up) and treatment group (sham or usual chi-
ropractic) were modeled as fi xed effects. The hypothesis of 
interest was the time by group interaction, which we exam-
ined with pair-wise comparisons of the estimated marginal 
means. We included sex and the baseline score of the outcome 
variable as covariates. Consistent with the intention to treat 
principle, the linear mixed models estimated values for miss-
ing data based on available scores; therefore all assigned par-
ticipants were included in the analyses. 

 Global perceived change was dichotomized by using a cut-
off point of 2 or more, leaving 2 categories “improved” and 
“not improved.” We assessed MAO by calculating the propor-
tion in each group who achieved their MAO value. 20  Treat-
ment satisfaction was dichotomized by combining “satisfi ed” 

and “very satisfi ed” and combining “no preference,” “dissat-
isfi ed,” and “very dissatisfi ed,” leaving 2 categories “satisfi ed” 
and “not satisfi ed.” The proportions of participants report-
ing global improvement, achieving a MAO and experiencing 
treatment satisfaction were compared using logistic regression. 
Participant sex was modeled as a covariate. Missing data were 
handled with multiple imputation using Rubin rules. 26  

 Finally, we used bivariate logistic regression to examine the 
relationship between treatment satisfaction and the following 
clinical and outcome variables: group assignment; age; sex; 
baseline pain intensity; baseline physical function; Pain Cata-
strophising Scale summary scale total, along with rumination, 
magnifi cation, and helplessness subscale totals; Fear Avoid-
ance Beliefs Questionnaire Work and Physical Activity subscale 
scores; low, moderate, and high-risk STarT Back subgroups 22 ; 

Assessed for eligibility (n = 272)

Excluded  (n = 89)
♦ Not meeting inclusion criteria (n = 74)
♦ Declined to participate (n = 6)
♦ Other reasons (n = 9)

Analyzed  (n = 92)
♦ Excluded from analysis (n = 0)

Appointment 1
Lost to follow-up (uncontactable n = 3)
Discontinued intervention (red flag withdrawn = 1; 
unable to schedule n = 1)

Allocated to usual care (n = 92)
♦ Received allocated intervention (n = 92)
♦ Did not receive allocated intervention (n = 0)

Appointment 1
Lost to follow-up (uncontactable n = 1)
Discontinued intervention ((changed mind n = 1; 
specialist recommended against n = 1)

Allocated to sham (n = 91)
♦ Received allocated intervention (n = 91)
♦ Did not receive allocated intervention (n = 0)

Analyzed  (n = 91)
♦ Excluded from analysis (n = 0)

Allocation

Analysis

Follow-up

Randomized (n = 183)

Enrollment

Appointment 2
Lost to follow-up (questionnaire lost in mail n = 1;
uncontactable n = 3)
Discontinued intervention (treatment ineffectual  
n = 1)

Appointment 2
Lost to follow-up (questionnaire lost in mail n = 1; 
uncontactable n = 1)
Discontinued intervention (adverse event reaction 
n = 2; treatment ineffectual n = 1)

 Figure 1.    Participant fl ow through study.  
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adverse event occurrence (Yes/No, based on participant’s sub-
jective assessment); meeting MCID threshold for the NRS and 
FRI; meeting the MAO; and blinding success.    

 RESULTS  

 Study Population  

 Participants 
 Of the 272 potential participants we screened, 198 satisfi ed 
selection criteria. One hundred eighty three participants were 
randomized to the sham intervention group (n  =  91) or usual 
care group (n  =  92). Participant fl ow through the study is 
displayed in  Figure 1 .  

 There were no important baseline differences in demo-
graphic details or clinical characteristics, except for a higher 
percentage of females in the usual care group (42% compared 
with 31%). Participant baseline demographic details and clin-
ical characteristics are displayed in  Table 1 .  

 At baseline, the overwhelming majority of patients (98%) 
had experienced spinal pain for more than 3 months. Three-
quarters had experienced spinal pain for more than 5 years 
(75% in the sham group; 73% in the usual care group). The 
vast majority indicated that it had been more than 1 year since 
last experiencing a 4-week pain-free period (89% in the sham 
group; 98% in the usual care group), and more than two-
thirds reported it had been more than 1 year since experienc-
ing a pain-free period of at least 1 week (71% in the sham 
group; 68% in the usual care group).   

 Chiropractors 
 In total, 8 chiropractors (5 males) provided usual care and 
4 chiropractors (2 males) delivered the sham intervention. 
Chiropractors in the sham group had an average 3.6 (SD, 
1.1) years clinical experience whereas chiropractors delivering 
usual care had an average 12.6 (SD, 2.3) years clinical expe-
rience. Most chiropractors had obtained their qualifi cations 
from Australian universities (8/11). All chiropractors were 
registered with the national regulatory board and practiced 
fulltime.    

 Type of Therapies Used in Usual Care Group 
 Details about the specifi c therapies applied to participants in 
the usual care group are displayed in  Table 2 . The frequency 
of manipulation and mobilization at each spine region are 
displayed in  Table 3 .     

 Outcomes at 2 Weeks 
 Participants receiving usual chiropractic care experienced 
greater improvements in pain intensity and physical function 
than participants receiving the sham intervention ( Table 4 ). 
However, the observed differences in treatment outcome were 
not clinically important. More participants experienced global 
improvement when receiving the usual chiropractic care than 
the sham intervention (48% improved  vs . 24% improved, 
 P   =  0.012). For MAO, 34% of the sham group, and 29% of 
the usual care group, participants met their specifi ed thresh-
old. There was no signifi cant difference between groups in the 
proportion of participants who met their MAO ( P   =  0.42).  

 TABLE 1.    Participant Baseline Demographics and Clinical Characteristics*  
Usual Care Group (n  =  92) Sham Group (n  =  91)

Demographics

 Age, mean (SD) (yr) 56.9 (14.6) 53.0 (14.3)

 Females 39 (42.4) 28 (30.8)

 Low income 31 (34.4) 24 (27.2)

 Middle/high income 59 (65.6) 66 (72.8)

 Did not complete secondary school 25 (27.2) 25 (28.1)

 Currently a smoker 26 (27.5) 25 (27.8)

 Moderate/heavy alcohol consumption 30 (32.6) 37 (40.7)

Clinical characteristics

 Numerical Rating Scale, mean (SD) 5.3 (1.7) 5.2 (1.9)

 Functional Rating Index, mean (SD) 18.3 (5.3) 18.3 (5.6)

 Pain Catastrophising Scale, mean (SD) 14.3 (10.1) 16.2 (12.0)

 Fear Avoidance Beliefs Questionnaire-Activity, mean (SD) 13.9 (5.9) 14.1 (5.5)

 Fear Avoidance Beliefs Questionnaire-Work, mean (SD) 15.3 (10.7) 16.5 (11.5)

 *Figures are number (percentage) unless stated otherwise. 

 SD indicates standard deviation. 
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 Greater treatment satisfaction was reported by those in 
the usual chiropractic group in comparison to those receiv-
ing the sham intervention (78% satisfi ed  vs . 56% satisfi ed, 
 P   =  0.004). For the usual care group, the only signifi cant 
predictors of treatment satisfaction were meeting the MCID 
threshold for pain intensity (odds ratio  =  5.6; 95% CI  =  
1.2–26.6) and correctly identifying group assignment (odds 
ratio  =  4.7; 95% CI  =  1.5–14.6) ( Table 5 ). For the sham 
group, the only signifi cant predictor of treatment success was 
meeting the MCID threshold for pain intensity (odds ratio  =  
4.6; 95% CI  =  1.5–15.5) ( Table 5 ).  

 The proportion of participants who correctly identifi ed 
their assigned treatment was 67% for the sham group and 

85% for the usual care group. Bang Index values showed that 
25% of the sham group (95% CI  =  10%–40%) and 61% 
of the usual care group (95% CI  =  48%–74%) guessed cor-
rectly beyond what would be expected by chance. 17  

 There were no serious adverse events. Common adverse 
events were increased pain (sham group, 29%; usual care 
group, 36%), muscle stiffness (sham group, 29%; usual 
care group, 37%), and headache (sham group, 17%; usual 
care group, 9%).    

 DISCUSSION 
 This seems to have been only the second study to use a sham-
controlled design to examine the effectiveness of chiropractic 
treatment. Our fi nding that chiropractic treatment for spinal 
pain produced a statistically signifi cant difference, but not a 
clinically meaningful difference, is consistent with the results 
of that previous study. 27  Considering spinal manipulation 
more broadly, the fi nding that usual chiropractic treatment 
is not superior to sham intervention is also consistent with 
some, 28  ,  29  but not all, 30  –  33  previous studies. Hence, this study 
adds to the body of knowledge exploring whether spinal 
manipulation for spinal pain provides an advantage com-
pared with sham intervention. 

 The small treatment effects observed in our study, and 
indeed others, may result from the chiropractors treating 
nonspecifi c spinal pain as a homogenous condition rather 
than a collection of conditions with differing etiologies. 34  
If nonspecifi c spinal pain does consist of heterogeneous 

 TABLE 2.    Types of Therapies Used Across Both 
Appointments  

Therapy Applied to Participants (%)

Manipulation 96.5

Soft-tissue therapy 67.4

Range-of-motion exercise 51.1

Mobilization 52.6

Strengthening exercise 5.5

Traction 1.1

Heating modalities 1.1

 TABLE 3.    Frequency of Mobilization and Manipulation Across Back Regions  
Appointment 1 Appointment 2

Region Manipulation Mobilization Manipulation Mobilization

 Cervical 46% (42) 13% (12) 46% (42) 20% (18)

 Thoracic 66% (60) 9% (8) 57% (52) 18% (17)

 Lumbar/pelvic 72% (66) 18% (16) 52% (48) 29% (27)

 TABLE 4.    Results of the Intention-to-Treat Analysis Comparing Clinical Outcome Between 
Treatment Groups  

Mean (SD) for Each Group

Sham Usual Chiropractic
Adjusted Mean Difference 
(95% CI) Between Groups

Pain intensity

 Baseline 5.1 (1.8) 5.1 (1.6)

 Two weeks 4.2 (2.1) 3.8 (2.1) 0.5 (0.1–0.9)

Physical function

 Baseline 18.2 (5.6) 18.1 (5.0)

 Two weeks 16.3 (7.1) 14.0 (6.7) 2.1 (0.3–4.0)

 CI indicates confi dence interval; SD, standard deviation. 
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conditions, then a specifi c intervention such as chiropractic 
treatment may be only effective in select cases. 6  ,  34  Previous 
studies have identifi ed a subgroup of patients with low back 
pain who are likely to achieve clinical success with SMT. 35  ,  36  
The topic of subgrouping patients with nonspecifi c spinal 
pain has been subject to much debate. 37  –  40  If additional stud-
ies are conducted it may or may not defi ne the subgroup of 
patients with spinal pain better suited to chiropractic therapy. 

 The MAO has been proposed as an alternative method to 
evaluate clinical outcome, based on a prospective minimum 
threshold established by each patient. 20  In comparison to the 
MCID, it provides a different perspective on treatment success 
because not all patients have the same goal, and it enables an 
evaluation of how frequently individual patient goals are met. 20  
In contrast to the other study outcomes, we found no between-
group difference in the proportion of participants achieving 
their MAO. This fi nding adds to the complexity of identifying 
the effectiveness of therapies for spinal pain and may highlight 
the natural fl uctuations experienced by patients with spinal 
pain and the impact of nonspecifi c treatment effects. 

 In line with previous studies, we found that treatment 
satisfaction was related to patients meeting the threshold 
for MCID. 41  ,  42  But it was surprising that reaching the MAO 
threshold was not associated with treatment satisfaction 
because a previous study had shown it to be a strong predictor 

of satisfaction. 20  However, that study was the only one to have 
examined the relationship between MAO and treatment satis-
faction, which suggests further studies are required to clarify 
this relationship. 20  

 The strengths of our study included a rigorous concealed 
randomization procedure, blinded outcome assessors, the use 
of valid, reliable outcome measures, and providing treatment 
in a typical chiropractic setting. There were also several limi-
tations. First, we were generally unsuccessful in our attempt 
to blind study participants to group allocation. This probably 
resulted from inherent diffi culties in identifying a credible sham 
intervention for use in a chiropractic trial, or indeed many 
types of randomized controlled trial. 43  Also, we did not ask the 
participants if they had previously received chiropractic treat-
ment. If the sham group contained a reasonable number of 
nonnaïve participants, then this may have impacted substan-
tially on the success of the blinding procedure. Nonetheless, 
short of using more aggressive blinding procedures such as 
conscious sedation, it may not be possible to blind partici-
pants successfully in trials involving treatments such as man-
ual therapy and exercise. 44  Second, offering only 2 treatments 
may not refl ect typical chiropractic practice and recommen-
dations from clinical guidelines. 45  –  47  However, other studies 
of chiropractic effectiveness have only provided 2 treatments 
and the evidence suggests that outcomes after 2 chiropractic 

 TABLE 5.    Results of the Analysis for Predictors of Treatment Satisfaction  
Variables Sham, OR (95% CI)  P Usual Care, OR (95% CI)  P 

Meeting FRI MCID * * 6.28 (0.76–50.90) 0.085

Meeting pain intensity MCID 4.68 (1.41–15.46) 0.012 5.62 (1.19–26.57) 0.029

MAO satisfi ed 0.85 (0.34–2.14) 0.740 3.81 (0.79–18.19) 0.094

Adverse event occurrence 0.45 (0.18–1.15) 0.095 0.61 (0.21–1.75) 0.353

Blinding success 0.48 (0.19–1.15) 0.102 4.72 (1.53–14.63) 0.007

Age 0.99 (.964–1.02) 0.715 1.0 (0.96–1.04) 0.987

Sex 1.76 (067–4.59) 0.246 0.70 (0.25–2.01) 0.511

Baseline pain intensity 1.28 (1.00–1.65) 0.048 0.95 (0.68–1.31) 0.742

Baseline physical function 1.07 (0.98–1.16) 0.132 0.92 (0.83–1.02) 0.121

PCS summary scale 1.02 (0.98–1.05) 0.366 1.00 (0.95–1.06) 0.901

PCS rumination 1.08 (0.97–1.20) 0.151 1.03 (0.89–1.19) 0.649

PCS helplessness 1.02 (0.95–1.11) 0.511 0.97 (0.86–1.08) 0.589

PCS magnifi cation 1.06 (0.92–1.22) 0.417 1.13 (0.88–1.44) 0.328

FABQ Work 1.03 (0.98–1.07) 0.186 0.97 (0.93–1.02) 0.271

FABQ Physical Activity 1.01 (0.39–1.09) 0.803 1.01 (0.92–1.10) 0.872

STarT Back high risk 0.51 (0.12–2.19) 0.370 4.45 (0.79–25.09) 0.090

STarT Back medium risk 0.49 (0.09–2.66) 0.408 2.25 (0.31–16.41) 0.424

 *Could not be computed because of small number. 

 FRI indicates Functional Rating Index; MCID, minimal clinically important difference; MAO, minimal acceptable outcome; PCS, Pain Catastrophising Scale; 
FABQ, Fear Avoidance Beliefs Questionnaire; OR, odds ratio; CI, interval. 
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  ➢  Key Points   

       Participants receiving chiropractic therapy reported 
greater improvements in pain and physical function.  

       Chiropractic therapy for spinal pain did not produce 
a clinically important eff ect.  

       Awareness of treatment assignment and achiev-
ing minimally important improvement in pain 
 intensity were associated with chiropractic 
therapy satisfaction.      

visits are predictive of subsequent improvement. 6  ,  9  ,  48  ,  49  Third, 
we did not assess either anxiety or depression, and differing 
levels of anxiety or depression may potentially have affected 
clinical outcomes in either group. However, no important dif-
ferences were observed between groups in the psychosocial 
characteristics measured at baseline including the Pain Cata-
strophising Scale and Fear Avoidance Beliefs Questionnaire. 
Finally, the chiropractors delivering the sham intervention 
were less experienced than the chiropractors providing usual 
care. However, clinician experience does not seem to infl uence 
clinical outcome among patients receiving spinal manipula-
tive therapy, 50  and in any event the chiropractors delivering 
sham did not provide spinal manipulative therapy.   

 CONCLUSION 
 Future research should concentrate on identifying clinically 
relevant spinal pain subgroups to which chiropractic and 
other manual therapy treatments may be best suited. It would 
also be worthwhile to identify credible sham interventions and 
to conduct studies examining how nonspecifi c effects, such as 
interpersonal attributes, contribute to treatment outcomes.     

 References 
     1.        Lim   SS  ,     Vos   T  ,     Flaxman   AD   , et al.    A comparative risk assessment 

of burden of disease and injury attributable to 67 risk factors 
and risk factor clusters in 21 regions, 1990–2010: a systematic 
analysis for the Global Burden of Disease Study 2010 .  Lancet  
 2012 ; 380 : 2224 – 60 .  

     2.        Dagenais   S  ,     Caro   J  ,     Haldeman   S   .  A systematic review of low back 
pain cost of illness studies in the United States and internationally . 
 Spine J   2008 ; 8 : 8 – 20 .  

     3.        Walker   BF  ,     Muller   R  ,     Grant   WD   .  Low back pain in Australian 
adults. Health provider utilization and care seeking .  J Manipulative 
Physiol Ther   2004 ; 27 : 327 – 35 .  

     4.        Cote   P  ,     van der Velde   G  ,     Cassidy   JD   , et al.    The burden and determi-
nants of neck pain in workers: results of the Bone and Joint Decade 
2000–2010 Task Force on Neck Pain and Its Associated Disorders . 
 Spine (Phila Pa 1976)   2008 ; 33 ( suppl 4 ): S60 – 74 .  

     5.        Lambeek   LC  ,     van Tulder   MW  ,     Swinkels   IC   , et al.    The trend in total 
cost of back pain in the Netherlands in the period 2002 to 2007 . 
 Spine   2011 ; 36 : 1050 – 8 .  

     6.        Walker   BF  ,     French   SD  ,     Grant   W   , et al.    Combined chiropractic 
interventions for low-back pain .  Cochrane Database Syst Rev  
 2010 ; 4 : CD005427 .  

     7.        Gross   A  ,     Miller   J  ,     D’Sylva   J   , et al.    Manipulation or mobilisation for 
neck pain: a Cochrane Review .  Man Ther   2010 ; 15 : 315 – 33 .  

     8.        Rubinstein   SM  ,     Terwee   CB  ,     Assendelft   WJ   , et al.    Spinal manipula-
tive therapy for acute low back pain: an update of the Cochrane 
review .  Spine (Phila Pa 1976)   2013 ; 38 : E158 – 77 .  

     9.        Rubinstein   SM  ,     van Middelkoop   M  ,     Assendelft   WJ   , et al.    Spinal 
manipulative therapy for chronic low-back pain: an update of a 
Cochrane review .  Spine (Phila Pa 1976)   2011 ; 36 : E825 – 46 .  

     10.        Walker   BF  ,     Hebert   JJ  ,     Stomski   NJ   , et al.    Outcomes of usual 
 chiropractic; harm (OUCH). A randomised controlled trial .  Spine  
 2013 . In Press.  

     11.        Walker   B  ,     Losco   B  ,     Clarke   B   , et al.    Outcomes of usual chiropractic, 
harm & effi cacy, the ouch study: study protocol for a randomized 
controlled trial .  Trials   2011 ; 12 : 235 .  

     12.        Katz   J  ,     Melzack   R   .  Measurement of pain .  Surg Clin North Am  
 2010 ; 79 : 231 – 52 .  

     13.        Feise   RJ  ,     Michael Menke   J   .  Functional rating index: a new valid 
and reliable instrument to measure the magnitude of clinical 
change in spinal conditions .  Spine (Phila Pa 1976)   2001 ; 26 : 78 – 86 ; 
discussion 87.  

     14.        Costa   LO  ,     Maher   CG  ,     Latimer   J   , et al.    Motor control exercise 
for chronic low back pain: a randomized placebo-controlled trial . 
 Phys Ther   2009 ; 89 : 1275 – 86 .  

     15.        Gemmell   H  ,     Miller   P   .  Comparative effectiveness of manipula-
tion, mobilisation and the activator instrument in treatment of 
non-specifi c neck pain: a systematic review .  Chiropr Osteopat  
 2006 ; 14 : 7 .  

     16.       Australian Musculoskeletal Pain Guidelines Group  .  Evidence-based 
management of acute musculoskeletal pain .  Natl Libr Aust   2003  
 2003 : 1 – 80 .  

     17.        Bang   N  ,     Ni   L  ,     Davis   C   .  Assessment of blinding in clinical trials . 
 Control Clin Trials   2004 ; 25 : 143 – 56 .  

     18.        Dworkin   RH  ,     Turk   DC  ,     Wyrwich   KW   , et al.    Interpreting the 
clinical importance of treatment outcomes in chronic pain clinical 
trials: IMMPACT recommendations .  J Pain   2008 ; 9 : 105 – 21 .  

     19.        Kamper   S  ,     Maher   C  ,     Mackay   G   .  Global rating of change scales: a 
review of strengths and weaknesses and considerations for design . 
 J Man Manip Ther   2009 ; 17 : 163 – 170 .  

     20.        Carragee   E  ,     Cheng   I   .  Minimum acceptable outcome after lumbar 
spinal fusion .  Spine J   2010 ; 10 : 313 – 20 .  

     21.        Sullivan   M  ,     Bishop   S  ,     Pivik   J   .  The pain catastrophizing scale: devel-
opment and validation .  Psychol Assess   1995 ; 7 : 524 – 32 .  

     22.        Hill   JC  ,     Dunn   KM  ,     Lewis   M   , et al.    A primary care back pain 
screening tool: identifying patient subgroups for initial treatment . 
 Arthritis Rheum   2008 ; 59 : 632 – 41 .  

     23.        Waddell   G  ,     Newton   M  ,     Henderson   I   , et al.    Fear Avoidance Beliefs 
Questionnaire (FABQ) and the role of fear-avoidance beliefs in 
chronic low back pain and disability .  Pain   1993 ; 52 : 157 – 68 .  

     24.        Childs   JD  ,     Piva   SR   .  Psychometric properties of the functional rating 
index in patients with low back pain .  Eur Spine J   2005 ; 14 : 1008 – 12 .  

     25.        Childs   J  ,     Piva   SR  ,     Fritz   JM   .  Responsiveness of the Numeric Pain 
Rating Scale in patients with low back pain .  Spine   2005 ; 30 : 1331 – 4 .  

     26.        Rubin   DB   .   Multiple Imputation for Nonresponse in Surveys  .  New 
York: John Wiley & Sons;  1997 .  

     27.        Waagen   GH  ,     Haldeman   S  ,     Cook   G   , et al.    Short term trial of 
chiropractic for the relief of chronic low back pain .  Manu Med  
 1986 ; 2 : 63 – 7 .  

     28.        Ghroubi   S  ,     Elleuch   H  ,     Baklouti   S   , et al.    Chronic low back pain and 
vertebral manipulation .  Ann Readapt Med Phys   2007 ; 50 : 570 – 76 .  

     29.        Licciardone   JC  ,     Stoll   ST  ,     Fulda   KG   , et al.    Osteopathic manipulative 
treatment for chronic low back pain: a randomized controlled trial . 
 Spine (Phila Pa 1976)   2003 ; 28 : 1355 – 62 .  

     30.        Cleland   JA  ,     Childs   JD  ,     McRae   M   , et al.    Immediate effects of tho-
racic manipulation in patients with neck pain: a randomized clinical 
trial .  Man Ther   2005 ; 10 : 127 – 35 .  

     31.        Gonzalez-Iglesias   J  ,     Fernandez-de-las-Penas   C  ,     Cleland   JA   , et al.   
 Thoracic spine manipulation for the management of patients with 
neck pain: a randomized clinical trial .  J Orthop Sports Phys Ther  
 2009 ; 39 : 20 – 7 .  

     32.        Vernon   HT  ,     Aker   P  ,     Burns   S   , et al.    Pressure pain threshold evalua-
tion of the effect of spinal manipulation in the treatment of chronic 
neck pain: a pilot study .  J Manipulative Physiol Ther   1990 ; 13 :
 13 – 6 .  

     33.        Licciardone   JC  ,     Minotti   DE  ,     Gatchel   RJ   , et al.    Osteopathic manual 
treatment and ultrasound therapy for chronic low back pain: a ran-
domized controlled trial .  Ann Fam Med   2013 ; 11 : 122 – 9 .  

Copyright © 2013 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

SPINE130779.indd   2077SPINE130779.indd   2077 10/23/13   11:55 PM10/23/13   11:55 PM



RANDOMIZED TRIAL Usual Chiropractic Care for Spinal Pain • Walker et al

2078 www.spinejournal.com November 2013

     34.        Hebert   JJ  ,     Koppenhaver   SL  ,     Walker   BF   .  Subgrouping patients with 
low back pain: a treatment-based approach to classifi cation .  Sports 
Health   2011 ; 3 : 534 – 42 .  

     35.        Childs   JD  ,     Fritz   JM  ,     Flynn   TW   , et al.    A clinical prediction rule 
to identify patients with low back pain most likely to benefi t 
from spinal manipulation: a validation study .  Ann Intern Med  
 2004 ; 141 : 920 – 8 .  

     36.        Flynn   T  ,     Fritz   J  ,     Whitman   J   , et al.    A clinical prediction rule for clas-
sifying patients with low back pain who demonstrate short term 
improvement with spinal manipulation .  Spine   2002 ; 27 : 2835 – 43 .  

     37.        Fitzgerald   GK   .  Invited commentary .  Phys Ther   2010 ; 90 : 855 – 8 ; 
author reply 858.  

     38.        Hancock   M  ,     Herbert   RD  ,     Maher   CG   .  A guide to interpretation of 
studies investigating subgroups of responders to physical therapy 
interventions .  Phys Ther   2009 ; 89 : 698 – 704 .  

     39.        Hebert   JJ  ,     Fritz   JM   .  Clinical decision rules, spinal pain classifi ca-
tion and prediction of treatment outcome: a discussion of recent 
reports in the rehabilitation literature .  Chiropr Man Therap   2012 ;
 20 : 19 .  

     40.        Stanton   TR  ,     Hancock   MJ  ,     Maher   CG   , et al.    Critical appraisal of 
clinical prediction rules that aim to optimize treatment selection for 
musculoskeletal conditions .  Phys Ther   2010 ; 90 : 843 – 54 .  

     41.        Dworkin   RH  ,     Jensen   MP  ,     Gould   E   , et al.    Treatment satisfaction in 
osteoarthritis and chronic low back pain: the role of pain, physi-
cal and emotional functioning, sleep, and adverse events .  J Pain  
 2011 ; 12 : 416 – 24 .  

     42.        Jensen   MP  ,     Martin   SA  ,     Cheung   R   .  The meaning of pain relief in a 
clinical trial .  J Pain   2005 ; 6 : 400 – 6 .  

     43.        Boutron   I  ,     Estellat   C  ,     Guittet   L   , et al.    Methods of blinding in 
reports of randomized controlled trials assessing pharmacologic 
treatments: a systematic review .  PLoS Medicine   2006 ; 3 : e425 .  

     44.        Kawchuk   GN  ,     Haugen   R  ,     Fritz   J   .  A true blind for subjects who 
receive spinal manipulation therapy .  Arch Phys Med Rehabil  
 2009 ; 90 : 366 – 8 .  

     45.       National Institute for Health and Care Excellence  .  Low back 
pain: early management of persistent non-specifi c low back pain . 
 London :  National Institute for Health and Care Excellence ;  2009 .  

     46.        Airaksinen   O  ,     Brox   JI  ,     Cedraschi   C   , et al.  ; COST B13 Working 
Group on Guidelines for Chronic Low Back Pain.  Chapter 4. Euro-
pean guidelines for the management of chronic nonspecifi c low 
back pain .  Eur Spine J   2006 ; 15  ( Suppl s2 ): S192 – 300 .  

     47.        Chou   R  ,     Huffman   LH   .  American Pain S, American College of P. 
Nonpharmacologic therapies for acute and chronic low back pain: 
a review of the evidence for an American Pain Society/American 
College of Physicians clinical practice guideline .  Ann Intern Med  
 2007 ; 147 : 492 – 504 .  

     48.        Gross   A  ,     Miller   J  ,     D’Sylva   J   , et al.    Manipulation or mobilisation for 
neck pain .  Cochrane Database Syst Rev   2010 ; 20 : CD004249 .  

     49.        Childs   JD  ,     Fritz   JM  ,     Piva   SR   , et al.    Proposal of a classifi cation 
system for patients with neck pain .  J Orthop Sports Phys Ther  
 2004 ; 34 : 686 – 96 ; discussion  697 – 700 .  

     50.        Whitman   JM  ,     Fritz   JM  ,     Childs   JD   .  The infl uence of experience and 
specialty certifi cations on clinical outcomes for patients with low 
back pain treated within a standardized physical therapy manage-
ment program .  J Orthop Sports Phys Ther   2004 ; 34 : 662 – 72 ; dis-
cussion  672 – 5 .  

Copyright © 2013 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

SPINE130779.indd   2078SPINE130779.indd   2078 10/23/13   11:55 PM10/23/13   11:55 PM


