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Abstract

Objectives: Chronic low-back pain (CLBP) is burdensome and costly, and a common condition for which
adults use integrative therapies. The effectiveness of multidisciplinary integrative approaches has not been well
studied. The purpose of this observational study was to compare characteristics and outcomes of CLBP patients
treated at the Osher Clinical Center (OCC) versus other clinics at Brigham and Women’s Hospital.

Design: Observational comparative effectiveness study.
Setting: Tertiary care hospital.
Subjects: Patients ‡21 years with 3+ months of CLBP or 6+ months of intermittent low-back pain.
Intervention: All patients were observed for 12 months. OCC patients received care at the integrative clinic

(7.3 visits on average over 13 weeks); non-OCC patients received usual care at other clinics of the same
hospital.

Outcome measures: Primary outcomes: change from baseline to 6 months in functional status (Roland
Disability Questionnaire [RDQ]) and bothersomeness of pain (BOP). Secondary outcomes: change in RDQ and
BOP at 3 and 12 months, percentages of patients with clinically meaningful (‡30%) improvements.

Results: One hundred fifty-six OCC and 153 non-OCC participants were enrolled; follow-up was 90.4 and
98.0%, respectively, at 12 months. There were substantial differences in baseline characteristics between
groups. For RDQ, the adjusted mean group difference was nonsignificant at 6 months; for BOP, the differences
were significant, but clinically small. At 12 months, the observed benefit on RDQ was significant and clinically
meaningful; for BOP, there were significant, but clinically small differences. Percentages of patients with ‡30%
improvements in RDQ were significantly greater in the OCC group only at 12 months, and both 6 and 12
months for BOP.

Conclusions: Baseline characteristics can differ between those who select different sources of healthcare for
CLBP. While benefits seen in the OCC versus non-OCC clinics were not large, further evaluation through
randomized trials might be warranted to provide a more definitive evaluation.
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Introduction

Despite widespread and growing popularity of com-
plementary and integrative medical therapies in the

United States, there currently exist significant gaps in our
knowledge regarding complementary therapy use, its clinical
effectiveness and safety, and its cost-effectiveness. Chronic
low-back pain (CLBP) is the most common medical condi-
tion for which adults use integrative medical therapies.1–6

CLBP is a prevalent, costly health problem.7–16 Despite
considerable investment over the past few decades, basic
and clinical research have not translated into a decreased
prevalence of CLBP nor in the development of unimodal
therapies that result in consistently and markedly improved
efficacy.17,18 CLBP is increasingly viewed as a complex
biopsychosocial phenomenon in which anatomical injury
interplays with psychosocial factors, including previous pain
experiences, beliefs and fears about CLBP, and general and
psychosocial health.19–22 This framework has catalyzed a
shift in the focus for treating CLBP to a multimodal and
multidisciplinary model, integrating pain management with
physical, psychosocial, and behavioral strategies that address
a patient’s welfare in a holistic context.23–25

Limitations in conventional care for CLBP have resulted
in patients seeking a combination of both conventional and
complementary or alternative therapies.1,2,26 Moreover, pa-
tients who seek complementary therapies frequently use more
than one complementary therapy for CLBP.27 Results from
controlled clinical trials have supported the benefit of individ-
ual complementary and integrative therapies in treating CLBP
symptoms, including chiropractic,28 acupuncture,29 massage,30

and mindfulness-based stress reduction (MBSR).31 However,
studies of users of combined conventional and multiple com-
plementary therapies have been varied.24,32–37 None has eval-
uated the comparative effectiveness of various methods of
delivery for complementary and integrative approaches for
CLBP in an academic medical center, in which complementary
therapies are combined with conventional care delivered by a
trained multidisciplinary team, and integration is made trans-
parent through shared medical records and interprofessional
referrals.

In 2007, the Brigham and Women’s Hospital (BWH) and
Harvard Medical School launched the Osher Clinical Center
(OCC) for Complementary and Integrative Medical Thera-
pies. The clinic is situated within the ambulatory center of
the hospital and can be utilized by any BWH patient without
referral, with insurance coverage as provided by their spe-
cific policy. The OCC is fully integrated with respect to
shared use of electronic medical records and physical plant.
OCC clinical services include chiropractic, acupuncture,
psychiatry, physician-administered integrative medicine
consultations, and multiple mind-body and movement-based
therapies. A unique feature of the clinic is its extensive
training of an integrated multidisciplinary team of clinicians
to enhance interprofessional communication and under-
standing, and to optimize shared care.38,39 A primary focus
of the clinic is the treatment of musculoskeletal pain.

The opening of the OCC clinic provided a unique op-
portunity to compare the characteristics of CLBP patients
attending an integrative care clinic with CLBP patients us-
ing other sources of care in the same hospital, and provide
preliminary evidence on the effectiveness of an integrative

model of care versus usual care on treatment for CLBP. As
the first study in this clinical setting and population, we
utilized an observational cohort design to compare outcomes
of self-selected patients seeking care for CLPB at the OCC,
with outcomes of CLBP patients obtaining their treatment at
other clinics at BWH. While definitive evaluation of the
efficacy of an OCC model of care for treatment of CLBP
would require a randomized comparative effectiveness trial,
data from this prospective observational study can provide
important information regarding characteristics and out-
comes of CLBP patients in different treatment settings,
which can inform the interpretation of existing studies and
the design of any future CLBP trial.

Materials and Methods

Study design

This observational prospective cohort study was designed
to examine the characteristics of patients and effectiveness
of CLBP care provided by the OCC team compared with
CLBP care provided in other settings in the same hospital
(non-OCC). All CLBP patients at BWH could choose to
receive care at the OCC, either by their personal choice or as
a referral from a BWH provider. Both the OCC (n = 156)
and the non-OCC (n = 153) patients were treated as per usual
care of the treating clinicians. No treatments were provided
by the investigators themselves. Patients were observed over
a 12-month period. Primary outcomes were CLBP-related
disability and bothersomeness of pain (BOP) assessed at 6
months postenrollment. Secondary outcomes included the
two primary outcomes also assessed at both 3 months (to
assess early effects) and 12 months (to assess maintenance
of effects); postenrollment percentages of patients with
clinically meaningful (‡30%)31,40 improvements at 3, 6, and
12 months; and additional measures of pain, worrisomeness
of pain, mood, quality of life, medication use, and satis-
faction with care, assessed at all outcome points.

The study was approved by Partners HealthCare institu-
tional review board and was registered at ClinicalTrials.gov
(Identifier NCT01355237).

Participants

Eligibility criteria. To reflect clinical care of CLBP in a
real-world setting, eligibility criteria were purposefully
broad. Patients were included if they had a diagnosis of non-
specific CLBP, or had herniated nucleus pulposus or ste-
nosis. CLBP was defined, as in prior studies, as 3 months or
more of chronic low-back pain or 6 months or more of
intermittent low-back pain.41 Participants with CLBP re-
lated to cancer, fracture, or infection were excluded. Parti-
cipants were ‡21 years of age and English speaking, and had
to agree to three follow-up assessments by phone over a
period of 12 months.

Identification, screening, and flow of participants. Partici-
pants were enrolled between February 2012 and November
2014. All patients coming to the OCC with a first-time
complaint of CLBP completed a clinic intake questionnaire,
which provided information on history of back pain, current
back pain, medical care received, current activities, and
general health, lifestyle, and demographics. On the basis of
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the clinic baseline questionnaire, clinicians completed an
eligibility screen; those eligible were invited to talk with an
onsite research assistant to learn more about the study, and if
willing, to sign a study consent form.

Potential non-OCC participants were identified using
programmed queries of electronic medical records at the
hospital. Non-OCC patients were required to have two or
more visits to BWH for their CLBP within the past 12
months, with one of these visits within the past 3 months, to
increase comparability between the non-OCC and OCC
groups with respect to currency of seeking care for CLBP.
Permission was obtained from the BWH physician of each
initially eligible non-OCC patient to send them a letter of
invitation and detailed study information. If interested, a
screening interview was administered by phone, and if
willing and eligible, based on the same criteria used in the
OCC group, a consent form and baseline questionnaire were
completed. Participants received $50 for each study as-
sessment.

CLBP treatment

Patients in both the OCC and non-OCC groups received
the chosen medical care of their treatment sites: none of the
patients in either the OCC or non-OCC group was provided
supplemental treatments supported by the study, nor given
any advice from the study investigators on treatment strat-
egies to be selected by the OCC or hospital medical teams.
In the OCC, the integrative treatments available to be
combined with conventional care as delivered by a trained
integrative multidisciplinary team included acupuncture,
chiropractic, craniosacral therapy, dietary and nutritional
consultation, integrative medicine consultation and health
coaching, massage and movement therapies, and psychiatric
counseling. We recorded self-reported information for both
the OCC and non-OCC groups on CLBP treatments re-
ceived both within and outside BWH. On each follow-up
questionnaire (3, 6, and 12 months), both groups were asked
whether, in the last 3 months, they had an office visit with a
list of types of healthcare providers for treatment of their
back pain (primary care physicians, specialists, physical
therapists, chiropractors, acupuncturists, massage therapists,
and mind-body therapists). We also asked if they had
medical procedures (surgeries and injections) or hospitali-
zations for their back pain during this time, and requested
information on current medication use. In addition, for the
OCC group, we recorded, from the clinic medical record,
the treatment modalities that had been used during this time
for their CLBP care in the OCC.

Outcomes

Overview. Follow-up outcome measures were assessed
for both groups by telephone at 3, 6, and 12 months post-
baseline assessment. The assessment strategy is aligned with
guidelines recommended by the ‘‘NIH Research Task Force
(RTF) on Standards for Chronic Low-Back Pain’’41 and
parallels batteries of outcomes assessed in recent large-scale
clinical trials evaluating complementary and alternative
medicine therapies.30,31,42

Primary outcomes. The two co-primary clinical out-
comes of this study were change from baseline to 6 months in

back-pain related functional status and BOP.31 Back pain-
related functional limitation was assessed by the Roland
Disability Questionnaire (RDQ),43 modified to 23 (vs. 24
original) items asking about the past week.31 Higher scores
(range 0–23) indicate greater functional limitation, and
changes on the order of 2.0–3.0 points are generally consid-
ered to be clinically meaningful.43,44 The RDQ has demon-
strated reliability, validity, and sensitivity to change.45 BOP in
the past week was measured on a 0–10 scale (0 indicating
‘‘not at all bothersome’’ and 10 indicating ‘‘extremely both-
ersome’’).31 While clinically meaningful differences in BOP
have not yet been defined, a difference on the order of 1.5 has
been commonly used in previous trials based on clinically
meaningful differences in analogous pain scores.46–48 The
primary analyses of this study examined adjusted mean
change from baseline to 6 months between groups on each of
these two measures.

Secondary outcomes. Secondary outcomes included
changes in RDQ and BOP at 3 months (to assess early ef-
fects) and 12 months (to assess maintenance of effects), as
well as the percentage of participants with ‡30% improve-
ment in RDQ and BOP from baseline to 3, 6, and 12 months.
This responder analyses threshold has been widely used as
an alternative metric of clinically meaningful improvements
for both outcomes.30,31,40,47

Analyses also evaluated pain and worrisomeness of back pain,
assessed by self-reported severity of symptoms in the previous
7 days using a scale of 0–10, where higher scores reflect greater
severity. Physical and mental health-related quality of life was
assessed with the 12-item Short-Form Health Survey (SF-12
Physical and SF-12 Mental [0–100 scale; lower scores indicate
poorer health status]).49 Participants were also asked about their
overall and back-specific exercise during the previous week.
Subjects’ utilization of healthcare resources for back pain was
assessed using self-reported information related to number of
visits to conventional and nonconventional physicians and
therapists, laboratory and radiologic examinations, procedures
and hospitalizations, and use of prescription and over-the-
counter medications. Patients’ satisfaction with their back pain
care was assessed by asking patients to rate how satisfied, overall,
they have been with the care they have received from the hospital
for back pain (five choices, ranging from 1 = very satisfied to
5 = very dissatisfied). Finally, expectation of improvement on the
part of the patient was measured at baseline (0–10 point scale; 0
indicates expectation of ‘‘no improvement’’ and 10 indicates
expectation of ‘‘complete recovery’’).

Additional variables. We also recorded sociodemo-
graphic data, back pain history, comorbidities, current and
past treatment-related information, and other factors that
would help characterize similarities and differences between
the OCC and non-OCC group, and could be considered
potential confounding variables or effect modifiers in sta-
tistical analyses.

Sample size

The RDQ is the gold standard used for determining sample
size in chronic back pain studies. Assuming the standard
deviation for change in the RDQ to be *6.5 points, a sample
of 150 per group was estimated to provide more than 80%
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power for detecting a difference of 2.5 on the RDQ40 for the
unadjusted comparison of groups, testing at a nominal level of
significance of 0.025 (Bonferroni adjustment for multiple
comparisons).

Statistical analysis

We compared baseline characteristics of the OCC and non-
OCC groups using Wilcoxon rank-sum tests for ordinal and
continuous variables and chi-square tests or exact tests for
categorical variables. Study outcomes were measured at three
time points (3, 6, and 12 months); the primary outcomes are
RDQ and BOP at 6 months. We fit longitudinal regression
models using generalized estimating equations with an au-
toregressive correlation structure to account for within-
patient correlations. Linear regression models were used for
the primary outcome measures (RDQ and BOP) and other
continuous measures. For binary outcomes (including re-
sponder analyses of clinically meaningful improvements), we
fit modified Poisson regression models with a log link func-
tion and a robust sandwich variance estimator. In all models,
we included independent variables for group (OCC versus
non-OCC), indicators for time point, and group-by-time point
interactions.

We fit a sequence of models for the primary outcomes
incorporating additional covariates:

Model 1: Age, sex, and outcome baseline value.
Model 2: Model 1 + education and marital status.
Model 3: Model 2 + time since back pain treatment be-

gan, number of days with back pain in the last 180 days, and
ever received injection for back pain.

Model 4: Model 3 + expectation for improvement.
Model 5: Model 4 + smoking status, body mass index,

and exercise.
While race, employment, and litigation also differed sig-

nificantly between the two groups as seen in Table 1, their
inclusion in Model 5 did not change the results and were not
included in that model to maximize statistical power.

For secondary outcomes, we fit only the full Model 5. Based
on these longitudinal models, we obtained estimates of the
effect of group at each time point and the associated p-value.
For continuous outcomes, the effect was the estimated differ-
ence in outcome between the integrative clinic and usual care
along with a 95% confidence interval for the difference. For
binary outcomes, the effect was the estimated relative risk
between groups with its 95% confidence interval.

Results

Flow of patients

Details of the flow of participants through the study are
summarized in Figure 1. A total of 156 OCC patients and 153
non-OCC patients were actively enrolled. Follow-up rates in
the OCC and non-OCC groups, respectively, were 87.2% and
95.4% at 3 months, 89.1% and 98.0% at 6 months, and 90.4%
and 98.0% at 12 months.

Baseline characteristics

The baseline characteristics of study participants are sum-
marized in Table 1. The OCC and non-OCC groups were
comparable with regard to age, sex, and multiple back pain-
related characteristics, including mean time since the subject

first saw a doctor for back pain, ever use of injections, number of
past 180 days with back pain, worried about back pain, office
visit with healthcare provider for back pain, use of medications
for back pain, and back-specific and general exercise in the last
7 days. However, baseline scores of the primary outcomes were
significantly higher in the non-OCC group for both RDQ (15.9
vs. 12.0) and BOP (7.0 vs. 6.3). The non-OCC group was also
racially and ethnically more diverse, and reported significantly
higher levels of smoking, body mass index, and involvement in
litigation, and lower levels of marriage or living with partner,
current employment, education, physical and mental quality of
life, and expectations for improvement.

Medical utilization in the OCC and non-OCC groups

As shown in Table 2, over the 12 months of the study,
both groups utilized conventional as well as integrative
providers. Total provider visits overall were significantly
higher in the OCC group, driven primarily by higher pri-
mary care provider visits, but the two groups were similar
with respect to visits to specialists or physical therapists, or
use of medical procedures or hospitalizations. As expected,
the OCC group had significantly greater numbers of visits to
integrative providers due to their primary treatment at the
integrative medicine clinic. Among the OCC group, the
average number of visits to the OCC during the study based
on medical records was 7.3 (range: 1–32) over the course of
13 weeks (range: 1–59) of active intervention. During the
study period, 39% of the OCC group used only integrative
medicine, while 61% used both integrative and conventional
therapies. Of the non-OCC group, *67% used only con-
ventional therapies, 13% used both, 16% used neither, and
3% used only integrative therapies. Among the OCC group,
the most commonly used therapies were chiropractic (78%)
and acupuncture (26%). Of the 36 (23%) patients who used
more than one therapy, the most commonly used combina-
tions were chiropractic plus acupuncture (28%) and chiro-
practic plus movement therapy (25%).

Primary outcomes

Adjusted mean differences between groups for the pri-
mary outcomes of RDQ and BOP at 6 months are shown in
Table 3 with the five models accounting for increasing
numbers of covariates. Higher scores on both RDQ and BOP
indicate worse clinical condition. A negative adjusted mean
difference between OCC and non-OCC groups indicates a
greater improvement in the OCC group. For RDQ, the adjusted
mean differences in change scores showed statistically sig-
nificant benefits in Models 1–4, which were attenuated and no
longer significant in the full Model 5, which included the full
set of potential confounding variables (-0.95, -2.17 to 0.27;
p = 0.13). Except for Model 1, none of the benefits observed in
RDQ was of the magnitude considered to be clinically
meaningful (change in RDQ of 2–3). For BOP, the adjusted
mean differences in change scores reflected statistically sig-
nificant benefits in all models (Model 5: -1.08, -1.68 to 0.47;
p = 0.0005), but were in the range considered to be clini-
cally meaningful (change in BOP of 1.5) only in Models 1–3.
Across these five models, for both outcomes, there were re-
ductions in effect size as additional variables were controlled,
illustrating the importance of adjusting for the substantial
differences in baseline characteristics between these groups.
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Secondary outcomes

Table 4 provides the full Model 5 adjusted mean differences
between groups for all secondary outcomes, including RDQ and
BOP at 3 months (reflecting short term) and 12 months (re-
flecting long term) of observation. For RDQ, there was no sig-
nificant benefit seen at3 or 6months,but at12months, thebenefit

was statistically significant and of an effect size considered to be
clinically meaningful. For BOP, the adjusted mean differences
were statistically significantly increased at all time periods, al-
though not of a magnitude considered clinically meaningful.

For self-reported severity of back pain and worry related
to back pain during the prior week, the adjusted mean dif-
ferences showed statistically significant, but not clinically

Table 1. Baseline Characteristics of Participants in the Osher Clinical Center

and the Non-Osher Clinical Center Group

No. (%)a

p
OCC Non-OCC

(n = 156) (n = 153)

Sociodemographic characteristics
Age, mean (SD), year 50.2 (16.5) 52.2 (15.6) 0.27
Women 105 (67.3) 114 (74.5) 0.16

Education <0.0001
£High school 14 (9.0) 50 (32.9)
Some college or vocational school 11 (7.1) 37 (24.3)
College graduate 131 (84.0) 65 (42.8)

Race <0.0001
White 132 (86.8) 81 (61.4)
Asian 4 (2.6) 2 (1.5)
African American 12 (7.9) 48 (36.4)
Other 4 (2.6) 1 (0.8)

Hispanic ethnicity 10 (6.5) 22 (14.4) 0.025
Married or living with partner 97 (63.4) 47 (36.2) <0.0001
Employed currently 108 (70.1) 57 (38.0) <0.0001

Back pain history and expectations
Years since first saw doctor for back pain, mean (SD) 11.3 (12.1) 10.7 (11.1) 0.96
Ever had injection for LBP 71 (46.1) 69 (45.1) 0.86
Back pain in the last 180 days, median (Q1–Q3), days 179.5 (115–180) 180 (137.5–180) 0.12
Improvement expected in next 6 weeks, mean (SD)b 6.0 (2.7) 3.0 (3.1) <0.0001
Office visit with healthcare provider for LBPc 122 (78.2) 108 (71.1) 0.15
Participated in group or guided activities for LBPc 46 (29.7) 20 (13.1) 0.0004

Baseline measures of primary outcome scores
RDQ (modified), mean (SD)d,e 12.0 (5.8) 15.9 (5.8) <0.0001
BOP, mean (SD)d,f 6.3 (2.3) 7.0 (2.1) 0.016

Baseline measures of secondary outcome scores
Pain, mean (SD)d,f 5.8 (2.1) 6.8 (2.1) 0.0002
Worried about pain, mean (SD)d,f 5.9 (2.8) 6.3 (3.0) 0.16
SF-12, Physical, mean (SD)g 41.6 (10.8) 36.9 (9.2) <0.0001
SF-12, Mental, mean (SD)g 47.4 (10) 43.3 (11.2) 0.0024

Baseline measures of other secondary outcomes
Medications, supplements, and topicals for LBPc 147 (94.2) 137 (90.1) 0.18
Opioid use for LBPc 42 (26.9) 53 (34.6) 0.14
Back-specific exercised 103 (66.5) 90 (59.2) 0.19
General exercised 99 (63.5) 102 (66.7) 0.55

Risk factors
Smoke currently 10 (6.5) 30 (19.9) 0.0005
BMI (kg/m2), mean (SD) 25.9 (5.3) 30.6 (8.0) <0.0001
Involved in litigation 16 (10.5) 34 (22.5) 0.005

aThe numbers of subjects and their within-group percentage are reported for a given variable unless otherwise noted. The prevalence of
missing responses for all variables ranged from 0 to <3%, except for race (8.1% missing).

bImprovement-expected scores range from 0 to 10 with 0 being no improvement and 10 being complete recovery.
cTime range was the previous 3 months.
dTime range was the previous 7 days.
eModified RDQ range is from 0 to 23. Higher scores indicate worse function.
fPain bothersomeness, Pain, and Worried about pain used a range of 0–10. Higher values indicate poorer condition.
gSF-12 physical and mental scores range from 0 to 100. Lower scores indicate poorer health status and higher ones indicate higher function.
BMI, body mass index; BOP, bothersomeness of pain; LBP, low-back pain; OCC, Osher Clinical Center; RDQ, Roland Disability

Questionnaire; SD, standard deviation; SF-12, 12-item Short-Form Health Survey.
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meaningful improvement in the OCC versus non-OCC
group for all time periods. For SF-12 Mental, there were
statistically significant as well as clinically meaningful im-
provements over all time periods; there were no differences
seen for the SF-12 Physical. The OCC group showed sta-
tistically significant increases at 12 months in the number of
days they engaged in exercise. There were no group dif-
ferences in other outcomes, including satisfaction with care
or reported use of back pain-related medications.

Responder analyses. A common alternative metric of a
clinically meaningful result is an improvement of greater or
equal to 30% (Table 5).31,40 For RDQ, there was a statistically
significantly greater proportion of responders at 12 months in
the OCC versus the non-OCC group (27.2% vs. 15.4%) (RR,
1.77 [95% CI, 1.09–2.86]), but not at 3 or 6 months. For BOP,
there were statistically significantly greater proportions of re-
sponders in the OCC group for all three time periods.

Discussion

There were substantial differences observed between the
CLBP patients seen at the OCC and those seen in other clinics
of the same hospital (non-OCC). The OCC and non-OCC
groups were comparable with regard to age, sex, and multiple
back pain-related characteristics. However, the non-OCC
group had a number of other characteristics that put them at a
higher risk of poor outcomes, including higher baseline scores
for the primary outcomes of RDQ and BOP; racially and
ethnically more diverse; lower levels of marriage, employ-
ment, education, physical and mental quality of life, and ex-
pectations for improvement; and higher levels of smoking,
body mass index, and involvement in litigation. These find-
ings clearly illustrate that different groups of people use dif-
ferent sources of healthcare, even for the same clinical
condition. This supports that these and other potential con-
founders are important to consider in the interpretation of
findings from any observational study or trial of small sample
size, and supports the need for randomized trials of adequate
size to definitively evaluate the effectiveness of integrative
medical care for the treatment of CLBP.

After including these known baseline differences in the
fullest model (Model 5), the adjusted mean improvements in
RDQ at 6 months between the OCC and non-OCC groups
were not statistically significant nor of a magnitude con-
sidered to be clinically meaningful. Similarly, for BOP,
while the adjusted mean differences in change scores did
reflect statistically significant benefits, they were not in the
range considered to be clinically meaningful. For both
outcomes, there were reductions in effect size as additional
variables were controlled, underscoring the importance of
adjusting for the substantial differences in baseline charac-
teristics between these groups in any observational analyses.

With regard to the secondary endpoints of RDQ and BOP
at 3 and 12 months, there were no significant improvements
on the RDQ seen at 3 months, but the observed benefit at 12
months was statistically significant and of an effect size
considered to be clinically meaningful. For BOP, the ad-
justed mean differences were statistically significantly in-
creased at 3 and 12 months, although not of a magnitude
considered clinically meaningful. For the remaining sec-
ondary outcomes, self-reported severity of back pain and

Table 2. Mean Number of Self-Reported Provider

Visits/Medical Treatments per Subject During

12 Months of Study Participation

Mean per subjecta,b (SD)

pc
OCC Non-OCC

(n = 156) (n = 153)

Conventional
Total provider visits 9.08 (16.80) 8.42 (13.29) 0.0327

PCP visits 0.76 (1.77) 1.20 (1.93) 0.0002
Specialist visits 1.37 (2.72) 1.96 (3.90) 0.0686
Physical therapy

visits
6.95 (14.58) 5.26 (11.92) 0.8124

Medical procedures 0.88 (2.45) 1.91 (5.71) 0.4534
Hospitalizations 0.11 (0.42) 0.05 (0.21) 0.2391

Integrative
Total provider visits 9.95 (11.40) 2.08 (7.85) <0.0001

Chiropractic 5.55 (7.81) 0.97 (5.34) <0.0001
Acupuncture 1.95 (4.85) 0.22 (1.66) <0.0001
Massage 2.35 (5.85) 0.88 (4.69) <0.0001
Mind body 0.09 (0.65) 0.00 (0.00)

aMeans are calculated as the sum of the visits reported by each
subject at 3-, 6-, and 12-month follow-ups divided by the total
number of subjects.

bAll means include visits within and outside Brigham and
Women’s Hospital for both groups.

cGroups are compared using a Wilcoxon Rank-Sum (nonpara-
metric) Test.

OCC, Osher Clinical Center; PCP, primary care provider; SD,
standard deviation.

Table 3. Adjusted Mean Differences Between the

Osher Clinical Center and Non-Osher Clinical

Center Groups for Primary Outcomes at 6 Months

and 95% Confidence Intervals

Modela

Adjusted mean
differenceb

(95% CI) p

Roland disability 1 -2.50 (-3.67 to -1.33) <0.0001
2 -1.78 (-2.95 to -0.62) 0.003
3 -1.86 (-3.01 to -0.71) 0.002
4 -1.36 (-2.58 to -0.14) 0.03
5 -0.95 (-2.17 to 0.27) 0.13

BOP 1 -2.01 (-2.58 to -1.44) <0.0001
2 -1.60 (-2.16 to -1.04) <0.0001
3 -1.62 (-2.17 to -1.06) <0.0001
4 -1.28 (-1.86 to -0.70) <0.0001
5 -1.08 (-1.68 to -0.47) 0.0005

aModels are adjusted with the following variables:
Model 1: age, sex, and outcome baseline value.
Model 2: Model 1 + education and marital status.
Model 3: Model 2 + time since treatment began, number of days

of back pain in the last 180 days, and ever received injection for
back pain.

Model 4: Model 3 + expectation for improvement.
Model 5: Model 4 + current smoking, BMI, and exercise.
bHigher scores on Roland Disability and BOP indicate a worse

clinical condition. A negative adjusted mean difference between
OCC and non-OCC groups indicates a greater improvement in the
OCC group.

BMI, body mass index; BOP, bothersomeness of pain; CI, confidence
intervals; OCC, Osher Clinical Center.
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Table 4. Adjusted Mean Differences Between the Osher Clinical Center and Non-Osher Clinical Center

Groups for the Primary and Secondary Outcomes at 3, 6, and 12 Months and 95% Confidence Intervals

Measure Time Adjusteda mean differenceb and 95% CI p

Primary outcomes
RDQ 3 month -0.30 (-1.47 to 0.87) 0.61

6 month -0.95 (-2.17 to 0.27) 0.13
12 month -2.08 (-3.36 to -0.81) 0.001

BOP 3 month -0.73 (-1.35 to -0.12) 0.02
6 month -1.08 (-1.68 to -0.47) 0.0005
12 month -1.06 (-1.69 to -0.43) 0.001

Secondary outcomes
Pain 3 month -0.74 (-1.27 to -0.20) 0.007

6 month -1.06 (-1.62 to -0.50) 0.0002
12 month -1.18 (-1.75 to -0.61) <0.0001

Worry 3 month -1.02 (-1.79 to -0.26) 0.009
6 month -1.14 (-1.86 to -0.42) 0.002
12 month -0.81 (-1.56 to -0.05) 0.04

Satisfactionc 3 month -0.18 (-0.47 to 0.12) 0.25
6 month -0.14 (-0.43 to 0.15) 0.36
12 month -0.07 (-0.35 to 0.21) 0.63

SF-12 physical scale 3 month -1.97 (-3.90 to -0.04) 0.05
6 month 0.23 (-1.72 to 2.18) 0.82
12 month 0.13 (-1.76 to 2.01) 0.89

SF-12 mental scale 3 month 3.52 (1.21 to 5.82) 0.003
6 month 2.18 (-0.16 to 4.51) 0.07
12 month 2.96 (0.67 to 5.25) 0.01

Exercised in past week 3 month 0.98 (0.84 to 1.13) 0.74
6 month 1.03 (0.89 to 1.19 0.73
12 month 1.03 (0.94 to 1.14) 0.50

Exercise days 3 month 0.49 (-0.11 to 1.09) 0.11
6 month 0.72 (0.12 to 1.31) 0.02
12 month 0.57 (0.06 to 1.08) 0.03

Any Meds (binary) 3 month 1.00 (0.89 to 1.12) 0.98
6 month 1.01 (0.90 to 1.14) 0.82
12 month 0.93 (0.82 to 1.06) 0.28

NSAID (binary) 3 month 1.25 (0.98 to 1.59) 0.08
6 month 1.06 (0.83 to 1.36) 0.64
12 month 1.00 (0.77 to 1.30) 0.99

Opioids (binary) 3 month 0.97 (0.65 to 1.46) 0.90
6 month 1.02 (0.67 to 1.54) 0.92
12 month 0.81 (0.52 to 1.26) 0.35

aModel 5 is adjusted for age, gender, baseline outcome value, education, married or living with partner, time since first saw doctor for
back pain, number of days of back pain in the last 180 days, injections, expectations for improvement, smoke currently, BMI, and exercise.

bFor RDQ and BOP, higher scores indicate a worse clinical condition, and a negative adjusted mean difference between OCC and non-
OCC indicates a greater improvement in the OCC group. For binary outcomes, the values represent risk ratios.

cNote: outcome for satisfaction is actual level, not change. There is no adjustment for baseline level.
BMI, body mass index; BOP, bothersomeness of pain; CI, confidence intervals; OCC, Osher Clinical Center; RDQ, Roland Disability

Questionnaire; SF-12, 12-item Short-Form Health Survey.

Table 5. Adjusted Proportions (%) and Relative Risks of Participants

in the Osher Clinical Center and Non-Osher Clinical Center Group

with Clinically Meaningful Improvements (‡30%) for Primary Outcomes

Outcome Time

Adjusted proportions (95% CI) with clinically meaningful improvements

Relative risk (95% CI) pOCC Non-OCC

Roland disability
3 month 20.0 (13.4–29.9) 16.3 (10.9–24.3) 1.23 (0.75–2.02) 0.41
6 month 23.4 (16.1–34.0) 20.0 (14.0–28.4) 1.17 (0.77–1.79) 0.46
12 month 27.2 (18.8–39.4) 15.4 (10.4–22.8) 1.77 (1.09–2.86) 0.02

Pain bothersomeness
3 month 36.1 (27.7–47.1) 19.9 (14.0–28.2) 1.82 (1.22–2.71) 0.003
6 month 37.6 (28.9–48.9) 19.4 (13.7–27.5) 1.94 (1.29–2.90) 0.001
12 month 42.7 (33.3–54.7) 23.2 (17.1–31.3) 1.84 (1.29–2.64) 0.0008

CI, confidence intervals; OCC, Osher Clinical Center.
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worry related to back pain during the prior week, there were
statistically significant, but not clinically meaningful im-
provements in the OCC versus non-OCC group for 3, 6, and 12
months; for SF-12 Mental, statistically significant as well as
clinically meaningful improvements at all time periods; and no
differences for the SF-12 Physical, satisfaction with care, or
reported use of back pain-related medications at any time
period. Finally, with regard to the secondary endpoint of the
proportions of those with clinically meaningful improvements
in the two groups (‡30%), for RDQ, there was a statistically
significantly greater proportion of responders at 12 months,
but not 3 or 6 months, in the OCC versus the non-OCC group;
for BOP, there were statistically significantly greater pro-
portions of responders in the OCC group for all three time
periods.

A number of trials have evaluated the impact of indi-
vidual integrative health therapies on functional limitations
using the RDQ. The magnitude of our nonsignificant
between-group mean difference in RDQ at our primary
endpoint of 6 months (-0.95) was smaller than that observed
at the primary endpoints of Cherkin’s trials of acupuncture
(-2.47),29 structural massage (-2.5),30 and MBSR (-1.37).31

In the MBSR study, the relative risk for experiencing a 30%
reduction in RDQ was 1.37,31 higher than the relative risk of
1.17 we observed at 6 months. However, we observed an
increase in relative risk of 30% improvement in RDQ (1.77)
by 12 months. These long-term improvements in functional
status contrast with findings in acupuncture, massage, and
MBSR, which were stable or had modest declines.29–31 The
long-term persistence of effects may be attributable to the
explicit emphasis on self-care, which was a primary focus of
the team-based training at the OCC.38,39

With regard to BOP, the magnitude of our observed
between-group mean difference of integrative therapy at our
primary endpoint of 6 months (-1.08) was relatively small,
and not clinically significant. However, it is similar to that
observed in recent large-scale randomized trials of individual
therapies, including acupuncture (-1.05),29 structural massage
(-1.4),30 and MBSR (-0.64)31 when compared to usual care.
Cherkin et al.’ MBSR study also provides comparable data on
the proportion of individuals experiencing a 30% reduction in
pain bothersomeness.31 At 6 months, they reported a relative
risk of reduction in BOP between the MBSR and usual care
group of 1.64, which is similar to the relative risk of 1.94 that
we observed at the same time point. Of note, in the trials
above, the magnitudes of the between-group differences
tended to become smaller over time, with the exception of
MBSR between-group differences.31 This contrasts with our
findings, which observed improvements in BOP which were
sustained at 12 months.

Multidisciplinary integrative therapies for CLBP have been
evaluated in a limited number of studies. Two observational
cohort studies suggested multidisciplinary rehabilitation34

showed promise on quality of life, and a multidisciplinary
occupational training program35 on short-term return to work.
One trial did not observe benefit for a multidisciplinary reha-
bilitation program for female CLBP patients,36 but a 2015
meta-analysis24 showed that multidisciplinary biopsychosocial
rehabilitation interventions were more effective than usual care
in decreasing pain and disability. An economic analysis
showed no difference in total costs in a trial evaluating inten-
sive group training versus usual care physiotherapy.37

Limitations

While our analyses controlled for known baseline dif-
ferences between the OCC- and non-OCC-treated groups, it
is possible that other residual confounders, unknown or
unmeasurable, could have contributed to our observed group
differences in this observational study. We were unable to
obtain information about referral patterns to the OCC and
other BWH clinics, therefore we cannot rule out the possi-
bility of selection bias. With this limitation in mind, how-
ever, our findings suggesting modest improvements in
functional status and BOP, along with observed improve-
ments in clinically relevant secondary outcomes of pain
severity and pain worrisomeness, support the potential value
of evaluating multimodal integrative models for the treat-
ment of CLBP in randomized controlled trials.

Another limitation is that for BOP, one of our two pri-
mary outcomes, there are no clear guidelines as to what
magnitude of differences in scores would suggest a clini-
cally meaningful outcome. As such, we have chosen to re-
port the observed magnitudes, so they can be compared to
other investigations and be judged by clinicians as to their
importance. In addition, this study focused on the effec-
tiveness of care delivered by a multimodal integrative care
clinic in a single academic center hospital. Larger scale
multisite randomized trials, including the range/diversity of
clinical care models currently being delivered in academic
centers, would be needed to make broader generalizations
regarding the effectiveness of multimodal integrative ap-
proaches to CLBP.

Finally, our study was not designed to inform optimal
treatment strategies or mechanisms underlying observed
improvements. It would be informative to systematically
evaluate the effectiveness of the most common combina-
tions of therapies used by patients. In our study, the most
common therapies among the OCC patients were chiro-
practic plus acupuncture and chiropractic plus movement
therapy.

Conclusions

These findings clearly indicate that baseline characteristics
can differ between those who select different sources of
healthcare for CLBP. While the benefits on CLBP function
and BOP seen in the OCC versus the non-OCC clinics were
not large in magnitude, further evaluation might be warranted
to test whether a multidisciplinary integrative care model for
CLBP that includes cross-disciplinary training and is deliv-
ered within an academic hospital may be more effective than
usual care. Consideration of its cost-effectiveness, as well as
further research evaluating patterns of integrative treatments
of CLBP that are most beneficial might also be warranted. To
answer such questions, only randomized trials of adequate
sample size could provide a more definitive evaluation be-
cause of their unique ability to control for potential con-
founding.
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