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IMPORTANCE Low back and neck pain are often self-limited, but health care spending
remains high.

OBJECTIVE To evaluate the effects of 2 interventions that emphasize noninvasive care for
spine pain.

DESIGN, SETTING, AND PARTICIPANTS Pragmatic, cluster, randomized clinical trial conducted at
33 centers in the US that enrolled 2971 participants with neck or back pain of 3 months’
duration or less (enrollment, June 2017 to March 2020; final follow-up, March 2021).

INTERVENTIONS Participants were randomized at the clinic-level to (1) usual care (n = 992);
(2) a risk-stratified, multidisciplinary intervention (the identify, coordinate, and enhance [ICE]
care model that combines physical therapy, health coach counseling, and consultation from a
specialist in pain medicine or rehabilitation) (n = 829); or (3) individualized postural therapy
(IPT), a postural therapy approach that combines physical therapy with building self-efficacy
and self-management (n = 1150).

MAIN OUTCOMES AND MEASURES The primary outcomes were change in Oswestry Disability
Index (ODI) score at 3 months (range, 0 [best] to 100 [worst]; minimal clinically important
difference, 6) and spine-related health care spending at 1 year. A 2-sided significance
threshold of .025 was used to define statistical significance.

RESULTS Among 2971 participants randomized (mean age, 51.7 years; 1792 women [60.3%]),
2733 (92%) finished the trial. Between baseline and 3-month follow-up, mean ODI scores
changed from 31.2 to 15.4 for ICE, from 29.3 to 15.4 for IPT, and from 28.9 to 19.5 for usual
care. At 3-month follow-up, absolute differences compared with usual care were −5.8
(95% CI, −7.7 to −3.9; P < .001) for ICE and −4.3 (95% CI, −5.9 to −2.6; P < .001) for IPT.
Mean 12-month spending was $1448, $2528, and $1587 in the ICE, IPT, and usual care groups,
respectively. Differences in spending compared with usual care were −$139 (risk ratio, 0.93
[95% CI, 0.87 to 0.997]; P = .04) for ICE and $941 (risk ratio, 1.40 [95% CI, 1.35 to 1.45];
P < .001) for IPT.

CONCLUSIONS AND RELEVANCE Among patients with acute or subacute spine pain, a
multidisciplinary biopsychosocial intervention or an individualized postural therapy
intervention, each compared with usual care, resulted in small but statistically significant
reductions in pain-related disability at 3 months. However, compared with usual care, the
biopsychosocial intervention resulted in no significant difference in spine-related health care
spending and the postural therapy intervention resulted in significantly greater spine-related
health care spending at 1 year.

TRIAL REGISTRATION ClinicalTrials.gov Identifier: NCT03083886
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S pine pain, defined as pain in the back or neck, ac-
counted for more health spending than any other health
condition in the US in 2016.1 Outcomes and health care

spending for patients with spine pain could potentially be im-
proved by interventions that increase self-efficacy, self-
management, and coping skills.2 The identify, coordinate, and
enhance (ICE) care model3 uses the STarT Back screening tool4

to select the appropriate intensity of an intervention that com-
bines physical therapy, health coaches who provide counsel-
ing to mitigate patient “catastrophizing” of pain, and consul-
tation to a patient’s primary care physician from a specialist
in pain medicine or physiatry.3

Individualized postural therapy (IPT) is a specific tech-
nique that attempts to treat pain by realigning and rebalanc-
ing spinal muscles, emphasizing self-effic ac y and
self-management.5,6 It is delivered in a standardized fashion
using the Egoscue Method at centers throughout the US and
internationally.7

Neither the ICE care model nor IPT have been evaluated
in randomized clinical trials. Accordingly, the Spine Pain In-
tervention to Enhance Care Quality and Reduce Expenditure
(SPINE CARE) trial was designed to determine whether, com-
pared with usual care, ICE and IPT would significantly re-
duce disability and spine-related health care spending.

Methods
Study Design
We conducted a 3-group pragmatic, open-label, cluster ran-
domized clinical trial. The trial was approved by the institu-
tional review boards at all participating institutions. All par-
ticipants provided written or verbal informed consent.

The trial protocol is available in Supplement 1 and was pre-
viously published.8 Study enrollment began in June 2017 and
ended March 31, 2020, because of slower than anticipated en-
rollment during the COVID-19 pandemic and funding limita-
tions. Final follow-up occurred March 31, 2021.

Study Setting
This trial was conducted at 33 primary care clinics in the US,
including 12 clinics affiliated with an academic medical
center (Vanderbilt Medical Center; Nashville, Tennessee),
15 clinics in a community-based integrated delivery net-
work (Honor Health; Phoenix, Arizona), and 6 privately
owned clinics (Laguna Hills, North Hollywood, and Oxnard,
California; and Houston, Texas) (Figure 1). Eligible practices
provided primary care to adult patients with acute back and
neck pain and were located within 30-minute driving dis-
tance of an Egoscue IPT clinic and within 30 minutes of a
physical therapy clinic that could be trained in the ICE pro-
tocol. Clinics that had an existing comprehensive spine care
practice model were excluded.

Eligible Participants and Enrollment
Individuals 18 years or older presenting to primary care with
neck and/or back pain of 3 months’ duration or less were in-
cluded. Exclusion criteria included absence of pain in the spine

(eg, those with cervicogenic headache without neck pain); re-
ceipt of 7 or more consecutive days of narcotics, receipt of 6
or more physical therapy sessions or chiropractic care, acu-
puncture, postural therapy, or another spine therapy deliv-
ered by a trained primary clinician in the prior 3 months; cur-
rent receipt of disability benefits; pregnancy; active cancer; and
history of spine surgery, injections, or rhizotomy within the
past 6 months or presence of fever, night sweats, uninten-
tional weight loss, bowel or bladder dysfunction, neurologic
weakness, or current intravenous drug use or other medical
contraindications to study participation as determined by each
patient’s clinician.

Potentially eligible participants were identified through
electronic medical record review and were approached when
they presented for a primary care visit. Because sociodemo-
graphic characteristics may influence access to health care re-
sources and pain-related disability,9 participants were asked
to self-report race and ethnicity using the following fixed cat-
egories: American Indian or Alaska Native, Asian, Black or
African American, Hispanic, White, or other.

Randomization
Primary care practices were randomized in clusters to ICE, IPT,
or usual care in a 1:1:1 ratio. Cluster randomization was used
because the intervention involved clinic-level workflow
changes and this approach minimized contamination be-
tween patients cared for by the same clinician or clinicians in
the same practice.

Practices were stratified in blocks of 3 and randomized
within the strata using a computer-generated random num-
ber. Different variables were used in each medical center to
stratify randomization and account for differences across the
medical centers. The 15 Honor Health clinics were stratified
into 5 groups based on their number of potentially eligible
participants. The 12 Vanderbilt clinics were stratified into 4
groups according to whether they provided walk-in care and

Key Points
Question Among patients with acute or subacute spine pain, does
a multidisciplinary biopsychosocial intervention or an
individualized postural therapy intervention improve disability and
reduce health care spending?

Findings In this cluster randomized clinical trial that included 2971
patients from 33 centers, both the biopsychosocial intervention
and the postural therapy intervention, each compared with usual
care, significantly reduced pain-related disability at 3 months.
Compared with usual care at 1 year, the biopsychosocial
intervention resulted in no significant difference in spine-related
health care spending, and the postural therapy intervention
significantly increased spine-related health care spending.

Meaning Among patients with acute or subacute spine pain, both
a biopsychosocial intervention and a postural therapy intervention
resulted in modest statistically significant reductions in disability at
3 months compared with usual care; however, the biopsychosocial
intervention resulted in no significant difference in spending and
the postural therapy intervention resulted in greater spending
at 1 year.
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were above or below the median distance to the local IPT
clinic. Because the private clinics were from 2 distinct
regions (California and Texas), the 6 sites were divided into 2
groups based on state.

Participants, staff, and treating physicians were not blind
to group assignment.

Intervention Groups
In all 3 groups, patients did not pay for study visits, but paid
standard co-payments according to their insurance carrier for
services recommended by their primary care clinician.

ICE Care Model
The ICE care model3 included referral to physical therapy10 and
motivational interviewing11 to prevent progression of acute
pain to chronic pain by addressing modifiable biomedical, psy-
chological, and social risk factors. The intervention was pro-
vided by a physical therapist, a “spine coach” and an “ICE MD.”
The spine coach was a professional trained in motivational in-
terviewing. The goals of coaching were to engage partici-
pants, provide acute spine pain self-care education, increase
patients’ confidence in managing their own care, help pa-
tients adhere to physical therapy and prescribed activities, and
promote self-efficacy. The ICE MD was a physician with spe-
cialty training in physiatry or pain management who advised
primary care physicians about potentially beneficial diagnos-
tic testing or therapeutic intervention.

The STarT Back Tool,4 a 9-item self-administered ques-
tionnaire, was designed to identify modifiable biomedical,
psychological, and social risk factors to classify patients into
low, medium, or high risk of developing chronic spine pain.
Participants classified as low risk (STarT Back score ≤3)
received 1 spine coach telephone consultation of approxi-
mately 30 minutes’ duration and 1 physical therapy visit of
approximately 60 minutes’ duration. Physical therapy
emphasized exercise and educated patients regarding activ-
ity modification. The spine coach helped participants with
self-management and coping strategies for pain and pro-
moted adherence to prescribed exercises. The ICE MD did not
provide routine consultation on low-risk participants.

Participants categorized as medium and high risk
(STarT Back score ≥4) received 3 spine coach calls (ap-
proximately 30 minutes) and 3 physical therapy visits
(approximately 60 minutes). The spine coach focused on
physical function, explaining that the patient’s experiences
are like those of other patients and building self-management
skills. Spine coach calls and physical therapy visits occurred
every 1 to 2 weeks, with the goal of completing all visits
within 6 weeks. The ICE MD provided a consultation by elec-
tronic health record message or telephone to the primary
care physician of all participants at medium and high risk for
spine pain.

IPT
IPT was delivered using the Egoscue Method,7,12 consisting of
a standardized evaluation and an individualized daily exer-
cise program to improve spine alignment, muscle balance, co-
ordination, and postural control.13 Each patient had an initial

consultation lasting 1 to 1.5 hours and received up to 8 weekly
IPT sessions either in person or via video call. After complet-
ing the IPT sessions, a summary progress report was sent to
the primary care clinician.

Usual Care
Participants in the usual care group did not receive any
interventions.

Primary Outcomes
The 2 primary outcomes were change in participant-level
pain-related disability from baseline to 3 months using the
Oswestry Disability Index (ODI) and spine-related cost of
care at 1 year.14

The ODI ranges from 0 (best) to 100 (worst). The minimal
clinically important difference (MCID) for ODI in patients with
spine pain is 6 points.15 Resource utilization was measured
using previously employed self-report checklists.15,16 Costs
were estimated by applying unit costs from publicly available
data sources.17-20

Secondary Outcomes
Secondary outcomes were change in ODI from baseline to
12 months, quality of life measured using the EuroQol
5-dimensional 5-level questionnaire (EQ-5D-5L)21-23 (range,
0-100; 100 = best; MCID, 5.3 to 10.5) and self-efficacy scale at
12 months using the “functioning” and “other symptom”
subscales of Lorig et al24 (range, 0-100; 100 = best; no MCID
defined).

Other Outcomes
We also collected the EQ-5D-5L dimensions of health
(ie, mobility, self-care, usual activities, pain and discom-
fort, anxiety and depression), absenteeism (based on
time lost from work or other usual activities associated
with spine pain), and presenteeism (using the methods of
van den Heuvel et al25). These outcomes are not reported in
this article.

Sample Size Calculation
Statistical power was calculated based on the health care cost
primary outcome because a larger sample size was required
to attain statistical power for cost than for the ODI. Modeling
studies estimated that ICE reduced spine-related spending
by at least 20%.26-28 We assumed spine-related spending
of $894 in the usual care group and an SD 1.25 times the
mean.29 We assumed an intracluster correlation of 0.01 and
10% loss to follow-up. Similar assumptions were used for IPT
due to absence of data on costs for IPT. Based on these
assumptions, 3096 patients (1032 per group) were needed for
80% power to detect spending differences between either
treatment group and usual care.

Analytic Plan
All changes to the final analytic protocol were made before
study results were reviewed. Investigators and data analysts
were unaware of outcome results until all follow-up data were
obtained and the primary analytic strategies were finalized.
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Means and frequencies of prerandomization variables were
reported separately for each group. Differences between treat-
ment groups were evaluated using standardized mean differ-
ences. Participants were analyzed according to their random-
ization group, regardless of adherence. Analyses for the 2
primary outcomes compared each treatment with usual care
using multiple imputation to handle missing data and a
Bonferroni-corrected 2-tailed type I error of .025. We per-
formed 20 imputations with a fully conditional specification
using Proc MI in SAS.30 Imputation was performed with the
following prespecified variables: age, study group, study site,
clinic, sex, race and ethnicity, body mass index, exercise fre-
quency at baseline, education, employment status, smoking
status, other medical conditions at baseline, number of medi-
cations used for spine pain at baseline, duration of pain at base-
line, number of previous pain episodes, STarT Back score, base-
line ODI, baseline self-efficacy, baseline EQ-5D-5L, and scores
for patient-reported outcomes at every follow-up point (ODI,
cost, Lorig et al self-efficacy scale, and EQ-5D-5L). Each im-
puted data set was analyzed separately using Proc GENMOD
in SAS (with an identity link and normally distributed errors
for ODI and a log link and Poisson-distributed errors for spine-
related spending). Models adjusted for the correlation of
participants within clinics (ie, the cluster randomized de-
sign) and included fixed effects for the delivery networks used
for recruitment. Individual models were pooled using Proc
MIANALYZE and adjusted for age and sex. Secondary analy-
ses adjusted for covariates that had standardized mean dif-
ferences greater than 0.1 at baseline despite randomization.

We conducted several prespecified sensitivity analyses.
First, for pain-related disability, we evaluated the proportion of
participants achieving a 6-point reduction in ODI from baseline
to 3 months. These models used a logit link and binary distrib-
uted errors. Second, we conducted a complete-case analysis in-
cluding individuals with no missing data. Third, because re-
source utilization and ODI were collected at multiple points, we
evaluated cost and ODI data from each point using a repeated
measures design. Fourth, because of the skewed nature of cost
data, we repeated our analyses after replacing extreme cost val-
ues with the 95th percentile value for costs.

We evaluated the effect of treatment within prespecified
subgroups including age, sex, STarT Back risk group, pain lo-
cation, and whether this was the patient’s first pain episode.
These analyses included terms interacting with the subgroup
variable of interest and indicator terms for study group assign-
ment. We considered treatment effects to differ by subgroup if
the 2-tailed P value for the interaction term was less than .05.

Post hoc analyses evaluated spine-related spending after
excluding the cost of the ICE and IPT interventions and the
comparison of rates of outpatient visits, procedures, diagnos-
tic testing, emergency department visits, hospitalization days,
and medication use.

Prespecified analyses of secondary outcomes and post hoc
analyses used the same methods as the primary ODI analy-
ses, using 2-tailed P values with a type I error rate of .05.
Because of the potential for type I error due to multiple com-
parisons, findings for secondary end points should be inter-
preted as exploratory.

All analyses used SAS version 9.4 (SAS Institute Inc).

Results
Because of slower than anticipated enrollment, funding limi-
tations, and the onset of the COVID-19 pandemic, enrollment
was stopped when 2971 patients had been randomized, com-
prising 94% of the target sample size and including 1792 fe-
males (60.3%), 71.5% patients who were White, and 56.5% with
at least a college education (Figure 1, Table 1; eTable 1 in Supple-
ment 2). Compared with participants in the ICE and IPT groups,
those in usual care included a higher proportion of patients who
were Black, unemployed, less than college educated, cur-
rently smoking, or reporting back pain as their presenting con-
cern. ICE group participants had higher baseline STarT Back
scores than IPT and usual care participants.

Participants in the ICE group had a mean (SD) of 1.67 (1.25)
physical therapy visits and 1.90 (1.13) spine coach consulta-
tions (eTable 2 in Supplement 2). IPT group participants at-
tended a mean (SD) of 5.5 (3.3) IPT visits.

Primary Outcomes
Change in mean ODI scores from baseline to 3-month fol-
low-up were 31.2 to 15.4 for the ICE group, 29.3 to 15.4 for IPT,
and 28.9 to 19.5 for usual care (Table 2, Figure 2). ICE and IPT
participants had significantly greater improvements in ODI
scores at 3 months compared with those in the usual care group
(between-group differences: ICE group, −5.8 [95% CI, −7.7 to
−3.9], P < .001; IPT group, −4.3 [95% CI, −5.9 to −2.6], P < .001).

Mean spine-related spending at 12-month follow-up was
$1448, $2528, and $1587 in the ICE, IPT, and usual care groups,
respectively. Compared with usual care, total spine-related
health care spending for ICE did not meet the prespecified sta-
tistically significant threshold of P < .025 (difference, −$139;
risk ratio, 0.93 [95% CI, 0.87 to 0.997]; P = .04) and spending
for IPT was significantly increased (difference, $941; risk ra-
tio, 1.40 [95% CI, 1.35 to 1.45]; P < .001) (Figure 3; eFigure 1 in
Supplement 2).

ODI results were missing at 3 months for 25.5% of par-
ticipants, and spending data were missing at all time points
for 12.4% of participants; complete case analyses yielded
similar results to the primary analyses (eTables 3 and 4 in
Supplement 2).

Secondary Outcomes
Changes in ODI scores from baseline to 12 months were 31.2
to 13.6, 29.3 to 13.0, and 28.9 to 19.7 in the ICE, IPT, and usual
care groups, respectively (Table 2). Compared with usual care,
ODI at 12 months was significantly reduced in the ICE (−7.5
points [95% CI, −9.4 to −5.7]; P < .001) and IPT (−6.7 points
[95% CI, −8.4 to −5.0]; P < .001) groups (Table 2; eFigure 2 and
eTable 5 in Supplement 2).

Changes in EQ-5D-5L visual analog scores from baseline
to 12 months were 69.4 to 78.4, 68.7 to 79.2, and 69.7 to 72.9
in the ICE, IPT, and usual care groups, respectively. Com-
pared with usual care, 12-month changes in the EQ-5D-5L
visual analog scale scores were 4.7 for ICE (95% CI, 2.6 to 6.8)
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and 6.0 for IPT (95% CI, 4.1 to 7.9) (Table 2; eFigure 3 in
Supplement 2).

Changes in the Lorig et al24 self-efficacy functioning sub-
scale scores from baseline to 12 months were 82.9 to 90.3,
82.4 to 88.7, and 82.5 to 81.5 in the ICE, IPT, and usual care
groups, respectively. Compared with usual care, differences
at 12 months in this measure were 6.8 (95% CI, 5.0 to 8.7) for
ICE and 6.7 (95% CI, 5.0 to 8.4) for IPT (Table 2; eFigure 4 in
Supplement 2). Changes in Lorig et al24 other symptom sub-
scale scores from baseline to 12-month follow-up were 72.7 to
83.4, 71.5 to 84.7, and 74.1 to 77.6 in the ICE, IPT, and usual

care groups, respectively. Compared with usual care, differ-
ences at 12 months in this measure were 4.0 (95% CI, 1.9 to
6.2) for ICE and 6.3 (95% CI, 4.2 to 8.3) for IPT (Table 2; eFig-
ure 5 in Supplement 2).

Additional Analyses
Compared with usual care, the effect of the interventions on
pain-related disability did not vary significantly across the fol-
lowing prespecified subgroups: age, sex, back pain location,
STarT Back pain score, or whether the patient was presenting
with a first episode of back pain (eTable 6 in Supplement 2).

Table 1. Baseline Characteristics

Characteristic

No. (%)
Identify, coordinate,
and enhance
(n = 829)

Individualized
postural therapy
(n = 1150)

Usual care
(n = 992)

Age, mean (SD), y 50.9 (16.0) 52.6 (16.0) 51.2 (16.0)

Sex

Female 514 (62.0) 688 (59.8) 590 (59.5)

Male 315 (38.0) 462 (40.2) 402 (40.5)

Race and ethnicitya

American Indian or Alaska Native 7 (0.8) 13 (1.1) 11 (1.1)

Asian 19 (2.3) 43 (3.7) 22 (2.2)

Black or African American 80 (9.7) 120 (10.4) 207 (20.9)

Hispanic 131 (15.8) 112 (9.7) 108 (10.9)

White 604 (72.9) 868 (75.5) 651 (65.6)

Otherb 10 (1.2) 15 (1.3) 9 (0.9)

Employed 582 (70.2) 771 (67.0) 633 (63.8)

Education level n = 827 n = 1150 n = 990

High school or less 139 (16.8) 152 (13.2) 277 (28.0)

Some college 192 (23.2) 296 (25.7) 236 (23.8)

College or graduate degree 496 (60.0) 702 (61.0) 477 (48.2)

BMI, median (IQR) 28.4 (25.0-33.7) 28.7 (25.0-33.7) 29.4 (25.1-34.6)

Current smoker 61 (7.4) 92 (8.0) 120 (12.1)

Medical historya

Depression/anxiety 241 (29.1) 340 (29.6) 259 (26.1)

Osteoarthritis 98 (11.8) 121 (10.5) 101 (10.2)

Diabetes 78 (9.5) 138 (12.0) 119 (12.0)

No. of previous back and neck pain episodesc

None 271 (32.7) 343 (29.8) 332 (33.5)

1-2 189 (22.8) 252 (21.9) 228 (23.0)

3-4 116 (14.0) 179 (15.6) 128 (12.9)

5-6 54 (6.5) 80 (7.0) 70 (7.1)

>6 199 (24.0) 296 (25.7) 234 (23.6)

Chief concern

Back pain 574 (69.2) 811 (70.5) 760 (76.6)

Back and neck pain 71 (8.6) 110 (9.6) 92 (9.3)

Neck pain 78 (9.4) 114 (9.9) 96 (9.7)

Otherd 106 (12.8) 115 (10.0) 44 (4.4)

Medications taken for spine paina

NSAIDs 366 (44.2) 489 (42.5) 492 (49.6)

Muscle relaxers 168 (20.3) 206 (17.9) 185 (18.7)

Steroids 61 (7.4) 48 (4.2) 57 (5.8)

Opioids 29 (3.5) 39 (3.4) 61 (6.2)

Baseline STarT Back score, mean (SD)e 4.9 (2.2) 4.6 (2.2) 4.5 (2.4)

Abbreviations: BMI, body mass index
(calculated as weight in kilograms
divided by height in meters squared);
NSAIDs, nonsteroidal
anti-inflammatory drugs.
a Participants were allowed to select

multiple categories. As a result, the
total percentages for each category
do not add up to 100%.

b The “other” category was one of the
fixed categories used during data
collection.

c Participants self-reported whether
they had previously ever had back
or spine pain at any point.

d Patients could have presented with
other symptoms (eg, hip, arm, leg,
or head pain) and were included in
the trial if these symptoms were
attributable to a back or neck origin.

e The STartT Back tool identifies
modifiable biomedical,
psychological, and social risk factors
to classify patients based on their
risk of developing chronic pain.
Scores are based on patient
self-report and range from 0 (lowest
risk) to 9 (highest risk).
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For health care costs, the intervention effects varied for some
subgroups (eTable 7 in Supplement 2).

At 3-month follow-up, compared with usual care, the ICE
and IPT groups had higher rates of attaining a 6-point reduc-
tion in ODI (70% for ICE, 67% for IPT, and 58% for usual care)
(ICE group odds ratio, 1.75 [95% CI, 1.44 to 2.12]; IPT group odds
ratio, 1.54 [95% CI, 1.29 to 1.84) (eFigure 6 in Supplement 2).

Post Hoc Analyses
Analyses of health care costs that excluded the cost of the ICE
and IPT interventions are presented in eTable 8 and eFigure 7
in Supplement 2. Associations of the 2 interventions on types
of resource utilization are in eTable 9 in Supplement 2.

Discussion
Among patients with acute or subacute spine pain, ICE or IPT,
compared with usual care, each resulted in small but statisti-
cally significant reductions in pain-related disability at 3
months. However, compared with usual care, ICE did not sig-
nificantly improve spine-related health care spending and IPT

significantly increased spine-related health care spending at
1 year. Both interventions improved health-related quality of
life and self-efficacy.

Prior randomized trials that evaluated interventions simi-
lar to the ICE intervention yielded mixed results. First, Hill et al2

tested a STarT Back–stratified intervention in the UK that in-
cluded “psychologically-informed” physical therapy for 1573
individuals with spine pain of any duration who had con-
sulted a primary care clinician and found that the interven-
tion significantly reduced disability measured on the Roland
and Morris Disability Questionnaire by 1.7 points (score range,
0 to 24), although the magnitude of the effect was below the
minimum clinically important difference. Second, in the
MATCH cluster randomized clinical trial of 1701 patients with
low back pain, an intervention similar to that tested by Hill et al
was not effective for improving back pain physical function and
pain severity compared with usual primary care.31 Third, the
TARGET randomized trial that included 2300 patients with low
back pain of less than 3 months’ duration presenting to primary
care reported no effect of psychologically informed physical
therapy on development of chronic low back pain or self-
reported disability at 6 months.32

Table 2. Primary and Secondary Outcomes

Mean (SD) Between-group change

ICE IPT Usual care ICE v usual care IPT v usual care

Baseline Follow-upa Difference Baseline Follow-upa Difference Baseline Follow-upa Difference

Effect
estimate
(95% CI)b P value

Effect
estimate
(95% CI)b P value

Primary outcomes

Change
in ODI
at 3 moc

31.2
(16.9)

15.4
(13.0)

−15.9
(16.2)

29.3
(16.1)

15.4
(13.7)

−13.9
(15.9)

28.9
(17.4)

19.5
(16.2)

−9.4
(18.3)

−5.8
(−7.7 to
−3.9)

<.001d −4.3
(−5.9 to
−2.6)

<.001d

Total 12-mo
spine-related
health care
spending, $

1448
(2756)

2528
(2756)

1587
(5774)

0.93
(0.87 to
0.997)

.04d 1.40
(1.35 to
1.45)

<.001d

Secondary outcomes

Change
in ODI
at 12 mo

31.2
(16.9)

13.6
(13.0)

−17.7
(16.4)

29.3
(16.1)

13.0
(13.8)

−16.3
(16.1)

28.9
(17.4)

19.7
(17.8)

−9.2
(18.9)

−7.5
(−9.4 to
−5.7)

<.001 −6.7
(−8.4 to
−5.0)

<.001

EQ-5D-5L
visual
analog scale
at 12 moe

69.4
(18.7)

78.4
(14.4)

8.9
(7.7 to
10.2)

68.7
(18.2)

79.2
(14.2)

10.5
(9.4 to
11.6)

69.7
(19.0)

72.9
(18.0)

3.2
(1.8 to
4.5)

4.7
(2.6 to
6.8)

<.001 6.0
(4.1 to
7.9)

<.001

Lorig et al
self-efficacy
at 12 mof

Functioning
subscale

82.9
(17.2)

90.3
(12.6)

7.4
(6.4 to
8.4)

82.4
(18.7)

88.7
(14.3)

6.4
(5.4 to
7.3)

82.5
(18.5)

81.5
(20.3)

−1.0
(−2.3 to
0.3)

6.8
(5.0 to
8.7)

<.001 6.7
(5.0 to
8.4)

<.001

Other
symptom
subscale

72.7
(20.8)

83.4
(15.9)

10.7
(9.4 to
12.1)

71.5
(21.1)

84.7
(16.1)

13.2
(12.1 to
14.3)

74.1
(21.5)

77.6
(20.9)

3.5
(2.1 to
5.0)

4.0
(1.9 to
6.2)

<.001 6.3
(4.2 to
8.3)

<.001

Abbreviations: BMI, body mass index; EQ-5D-5L, EuroQol 5-dimensional
5-level; ICE, identify, coordinate, and enhance; IPT, individualized postural
therapy; MCID, minimal clinically important difference; ODI, Oswestry
Disability Index.
a For the primary outcomes, follow-up is 3 months for ODI and 12 months for

spine-related spending. For the secondary outcomes, follow-up is 12 months
for all outcomes. For the post hoc outcome, follow-up is 12 months.

b The effect estimate for ODI at 3 months, ODI at 12 months, EQ-5D-5L, and the
Lorig et al self-efficacy scales are absolute differences. The effect estimate for
spine-related health spending are risk ratios.

c ODI scores capture pain-related disability based on patient self-report. ODI

scores range from 0 (best) to 100 (worst). The MCID for ODI in patients with
spine pain is 6 points.15

d A 2-sided significance threshold of .025 was used to define statistical
significance for the 2 primary outcomes.

e EQ-5D-5L visual analog scale scores measure health-related quality of life.
Scores range from 0 to 100, with 100 indicating the best score. The MCID for
the EQ-5D-5L visual analog scale ranges from 5.3 to 10.5.21-23

f The Lorig et al self-efficacy scale items ask individuals how certain they are
that they can perform certain tasks or manage their symptoms. Scores range
from 0 to 100, with 100 indicating the best score. The MCID for the Lorig et al
self-efficacy scale has not been established.
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Figure 2. Baseline, 3-Month Follow-up, and Change in Oswestry Disability Index Score at 3 Months Among Participants
With Acute and Subacute Back and Neck Pain
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ICE indicates identify, coordinate, and enhance; IPT, individualized postural
therapy; and ODI, Oswestry Disability Index.

A, Each vertical line represents an individual participant, with participants
ordered by baseline value and the vertical line extending up (deterioration) or
down (improvement) to the 3-month value.

B, Vertical lines extending down denote the degree of improvement in ODI
score at 3-month follow-up. Vertical lines extending up denote the degree of
decline in ODI score.

C, Each box ranges from the 25th (top) to 75th (bottom) percentile of the
distribution with the black horizontal line signifying the median. The whiskers
extend to the furthest points that are within the 1.5 × IQR of the box (the upper
and lower adjacent values). The solid circles beyond the whiskers represent
more extreme values.
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In contrast to this study, the MATCH and TARGET clinical
trials used electronic health record alerts to encourage pri-
mary care physicians to prescribe risk-appropriate care, but
these electronic health record tools were used by physicians
for only approximately half of intervention patients. This may
explain the negative results of the MATCH and TARGET clini-
cal trials. In contrast, most potentially eligible patients in the
current trial were identified in advance of a clinic visit and were
referred for the study intervention by clinic staff. While use
of clinic staff likely increases intervention costs, in the cur-
rent clinical trial, 74% of ICE participants attended at least 1
physical therapy visit and 84% had at least 1 spine coach con-
sultation. Similar rates of protocol adherence were observed
in IPT. Another potentially important feature of the current
clinical trial was that even patients at low risk for developing
chronic spine pain were referred for the intervention. For the
ICE intervention, this feature of our intervention resulted in

all patients receiving motivational interviewing by trained
health coaches. In contrast, prior clinical trials used only physi-
cal therapists for the interventions.

ICE had no significant effect on spine-related health care
spending. Similarly, the trial by Hill et al2 reported no signifi-
cant effect of the intervention on health care costs in the UK.
Spine-related spending for patients receiving IPT was signifi-
cantly higher than for usual care. Whether the cost of the ICE
and IPT interventions are justified by their benefits will re-
quire a formal cost-effectiveness analysis.

Limitations
This study has several limitations. First, there was no alloca-
tion concealment. Second, there were differences at baseline in
characteristics of participants in the usual care group com-
pared with those in the 2 intervention groups. These baseline
imbalances may have contributed to the differences in outcomes

Figure 3. Total Spine-Related Health Care Spending at 12 Months Among Participants With Acute and Subacute Back and Neck Pain
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the graphical representation. This 95th percentile threshold was $5837 and
winsorization was done for 31 patients in the ICE group, 68 patients in the IPT
group, and 49 patients in the usual care group.

B, Each box ranges from the 25th (top) to 75th (bottom) percentile of the
distribution with the black horizontal line signifying the median. The whiskers
extend to the furthest points that are within the 1.5 × IQR of the box (the upper
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Values are winsorized at the 95 percentile for the graphical representation.
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between each intervention and usual care. Third, participants
were not blinded to their assigned intervention. This is a par-
ticularly important limitation for self-reported outcomes, such
as the ODI. Fourth, health care utilization data were collected
by self-report, which is subject to recall bias and other sources
of inaccuracy.33 Fifth, a lower proportion of individuals allo-
cated to ICE and IPT agreed to participate than in usual care.
This may have influenced results if only highly motivated people
were inclined to participate in the ICE and IPT interventions.
Sixth, there was no attention control group. Seventh, while sub-
group analyses by age were prespecified, the age categories for
these subgroup analyses were not prespecified.

Conclusions

Among patients with acute or subacute spine pain, a multi-
disciplinary biopsychosocial intervention or an individual-
ized postural therapy intervention, each compared with usual
care, resulted in small but statistically significant reductions
in pain-related disability at 3 months. However, compared with
usual care, the biopsychosocial intervention resulted in no sig-
nificant difference in spine-related health care spending and
the postural therapy intervention resulted in significantly
greater spine-related health care spending at 1 year.
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