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Background: Few studies have examined primary care management 

for acute sciatica, including referral to physical therapy. 

Objective: To evaluate whether early referral to physical therapy 

reduced disability more than usual care (UC) alone for patients with 

acute sciatica. 

Design: Randomized controlled clinical trial. (ClinicalTrials.gov: 

NCT02391350) 

Setting: 2 health care systems in Salt Lake City, Utah. 

Patients: 220 adults aged 18 to 60 years with sciatica of less than 90 

days' duration who were making an initial primary care consultation. 

Intervention: All participants received imaging and medication at the 

discretion of the primary care provider before enrollment. A total of 

110 participants randomly assigned to UC were provided 1 session of 

education, and 110 participants randomly assigned to early physical 

therapy (EPT) were provided 1 education session and then referred for 

4 weeks of physical therapy, including exercise and manual therapy. 

Measurements: The primary outcome was the Oswestry Disability 

Index (OSW) score after 6 months. Secondary outcomes were pain 

intensity, patient-reported treatment success, health care use, and 

missed workdays. 

ack pain is the second most common reason for a primary 
care visit and the costliest medical condition in the United 
States, with an estimated $134 billion spent in 2016 (1, 2). 
Sciatica is a condition that accompanies some cases of low 

back pain (LBP) and is characterized by radiating symptoms in 
the leg. In most cases, sciatica is attributable to lumbar disk 
disorders (3). Sciatica is estimated to occur in about 30% of LBP 
episodes, with an annual incidence of 1% to 5% (4–6). Although 
sciatica is common, there is little research on the effectiveness 
of common nonpharmacologic management options to inform 
clinical guidelines directing primary care management (7, 8). 

Persons with recent-onset sciatica often make an initial 
consultation in primary care (9). Although many persons with 
acute sciatica have substantial reductions in leg and back pain 
within weeks (6, 10), the overall prognosis for LBP with sciatica 
is worse than that for axial LBP (11). The presence of sciatica, 
particularly if leg pain extends distal to the knee with signs of 
nerve root compression, increases risk for worse outcomes and 
increased health care use, including surgery, during 1 year of 
follow-up (11–13). Observational cohorts from primary care 
settings report that 45% of patients with LBP and sciatica do 
not have meaningful improve- 
Results: Participants in the EPT group had greater improvement from 

baseline to 6 months for the primary outcome (relative difference, 5.4 

points [95% CI, 9.4 to 1.3 points]; P = 0.009). The OSW and several 

secondary outcomes favored EPT after 4 weeks. After 1 year, 

between-group differences favored EPT for the OSW (relative 

difference, 4.8 points [CI, 8.9 to 0.7 

points]) and back pain intensity (relative difference, 1.0 points [CI, 1.6 

to 0.4 points]). The EPT group was more likely to self-report treatment 

success after 1 year (45.2%) than the UC group (27.6%) (relative risk, 

1.6 [CI, 1.1 to 2.4]). There were no significant differences in health care 

use or missed workdays. 

Limitation: The patients and providers were unblinded, and specific 

physical therapy interventions responsible for effects could not be 

determined. 

Conclusion: Referral from primary care to physical therapy for recent-

onset sciatica improved disability and other outcomes compared with 

UC. 

Primary Funding Source: Agency for Healthcare Research and 
Quality. 
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ment in disability after 1 year (14), and 34% of patients report 
chronic pain after 2 years (9). 

Primary care clinical guidelines recommend educating 
patients with LBP and sciatica to remain active and avoid bed 
rest (8, 15–17). Nonsteroidal antiinflammatory drugs are 
considered first-line analgesic medication, with consideration 
of systemic corticosteroids or weak opioids if nonsteroidal anti-
inflammatory drugs are contraindicated or ineffective (15, 18). 
Some recent guidelines recommend supervised exercise and 
manual therapy as nonpharmacologic options, but more 
conclusive guidance is hampered by the limited number of 
clinical trials focused on acute sciatica in primary care (7, 8, 15). 
Research investigating the pragmatic question of how to 
provide supervised exercise and manual therapy from a 
primary care setting is needed (7, 19, 20). We did a randomized 
clinical trial of 
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patients with an initial primary care visit for LBP and sciatica of 
less than 90 days' duration. We compared usual care (UC) of 
advice and education with or without the addition of physical 
therapy referral over a 4-week treatment period. Participants 
were followed for 1 year, and patient-reported disability was 
the primary comparative effectiveness outcome. 

METHODS 

Design Overview 

This single-blind, parallel-group randomized trial is 
reported according to the CONSORT (Consolidated Standards 
of Reporting Trials) extension for nonpharmacologic trials (21). 
The study protocol and statistical analysis plan are available in 
the Supplement (available at Annals.org). Ethics approval was 
obtained from the University of Utah and Intermountain 
Healthcare institutional review boards. The trial was initiated 
by the investigators and funded by the Agency for Healthcare 
Research and Quality. It was registered with ClinicalTrials.gov 
(NCT02391350) on 18 March 2015. The first participant was 
enrolled in February 2015, and the final participant was 
enrolled in October 2018. Follow-up data collection was 
completed in October 2019. No changes were made to the 
study protocol after the trial began. Experimental treatments 
were provided to participants at no cost. No outside agency 
had any role in the trial design, data collection, analysis, or 
manuscript preparation. The authors vouch for the 
completeness and accuracy of the data and analyses and the 
fidelity of the trial to the protocol. 

Setting and Participants 

The trial was done in 2 health care systems (University of 
Utah and Intermountain Healthcare) in Salt Lake City, Utah. 
Adults with an initial primary care visit for LBP and sciatica were 
recruited. An initial visit was defined as one without treatment 
from any provider for LBP or sciatica in the prior 6 months. 
Potential participants were identified using electronic health 
records and were sent a letter about the study after completing 
a primary care visit. A research team made follow-up 
telephone calls to identify those interested in meeting with a 
research assistant to determine eligibility and provide consent. 
Additional eligibility criteria were age 18 to 60 years, Oswestry 
Disability Index (OSW) score of 20 or more, current symptoms 
present for 90 days or less, symptoms extending below the 
knee in the past 72 hours, and examination signs consistent 
with sciatica (positive result on straight leg raise test or sensory 
or motor deficit in a pattern consistent with a lumbar nerve 
root). Exclusion criteria were lumbar surgery in the past year, 
pregnancy, or signs of a potentially serious condition (for 
example, cauda equina syndrome, rapidly progressing 
neurologic deficit, or fracture) at the time of enrollment. All 
participants provided written informed consent. 

Randomization and Interventions 

Participants were randomly assigned in 1:1 allocation to 
receive early physical therapy (EPT) or UC. Randomization 
schemes were generated by a study statistician before 
enrollment with random number generation software using a 

random permuted block procedure in differing block sizes (2 or 
4). Treatment group assignment was delivered through the 
randomization module of the Research Electronic Data Capture 
(REDCap) site developed for data management in the study 
(22). The random treatment assignment was revealed by the 
research assistant after all baseline assessments and education 
activities were complete to avoid bias in the baseline 
evaluation or education provision. 

Given that study assessments and random assignment 
occurred after the primary care visit, all participants received 
medication and imaging referrals at the discretion of the 
primary care provider under usual clinical circumstances. After 
completing all baseline assessments, all participants were 
given a copy of The Back Book (23), a patient education booklet 
with evidencebased messages about the favorable prognosis of 
LBP and the importance of remaining active and avoiding bed 
rest (24). The research assistant reinforced these messages and 
advised all participants to follow up with their primary care 
provider as needed if unsatisfied with their progress. After 
these activities were completed, the randomization 
assignment was revealed to the research assistant and 
participant. Those assigned to UC received no further 
interventions. Those assigned to EPT were scheduled to begin 
physical therapy within 3 days with a physical therapist trained 
in study procedures. 

The EPT treatment was provided by 1 of 9 physical 
therapists. All physical therapists were licensed providers in the 
state of Utah and were trained by the investigators in a 1-day 
training session that included written materials and hands-on 
practice. The study protocol (Supplement) gives details of the 
EPT treatment. The approach was designed to pragmatically 
reflect physical therapy care for LBP and sciatica. Exercise and 
manual therapy intended to centralize and diminish sciatica 
symptoms were considered core components of the physical 
therapy protocol. The exercise program used principles of 
mechanical diagnosis and therapy (25). On the basis of 
mechanical diagnosis and therapy principles, each session 
began with an assessment of symptom response to repeated 
or sustained movements of the lumbar spine. Movements or 
positions that centralize or move symptoms toward the spinal 
midline form the basis for exercise recommendations. For 
patients with LBP and sciatica, lumbar extension exercises are 
often most effective for centralizing symptoms (26). Therapists 
were provided a general progression of extension exercises 
with instructions to individualize the program to maximize 
symptom centralization. Manual therapy for the EPT group 
could include mobilization or high-velocity thrust manipulation 
of the lumbar spine to facilitate symptom centralization. 
Manual therapy could be done with the patient prone or side-
lying with varied amplitude and velocity to maximize symptom 
centralization. 

Physical therapists were instructed to include exercise and 
manual therapy in each session, with specific content and 
dosage left to the pragmatic determination of the physical 
therapist. Traction could be used at the physical therapist's 
discretion to facilitate centralization. Physical therapists 
recorded fidelity to the treatment protocol and reported any 
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off-protocol interventions. Participants were provided written 
directions and instructed to do assigned exercises at home 
every 4 to 5 hours on days between sessions. The EPT protocol 
recommended 6 to 8 physical therapy sessions during the 4-
week treatment period, with a frequency of 2 weekly sessions 
during the first 2 weeks and 1 to 2 

sessions in weeks 3 and 4. 

Outcomes and Follow-up 

The primary outcome was score on the OSW, a 10item 
measure of LBP-related disability (27). Scores range from 0 to 
100, with higher scores indicating greater disability. Minimum 
important difference is 6 to 8 points for acute LBP and sciatica 
(28, 29). Mean change from baseline to 6 months was the 
primary analysis, and 4 weeks and 1 year were considered 
secondary time points for the primary outcome. Secondary 
outcomes included separate scores of 0 to 10 on the Numeric 
Pain Rating Scale for low back and leg pain severity; the Pain 
Catastrophizing Scale (30) (score range, 0 to 52; higher scores 
indicate greater catastrophizing); the Fear-Avoidance Beliefs 
Questionnaire physical activity and work subscales (31) (score 
ranges, 0 to 24 and 0 to 42, respectively; higher scores indicate 
greater fear-avoidance beliefs); and the EuroQol 5-dimension 
tool, which assessed self-rated overall health from 0 (worst) to 
100 (best imaginable) and quality of life from 0 to 1.0, with 
higher numbers indicating greater quality of life (32). 

Participants reported health care use and work outcomes 
monthly, including advanced imaging (computed tomography 
or magnetic resonance imaging), emergency department visits, 
injections, surgical procedures, and missed workdays for LBP or 
sciatica. Other data collected included the STarT Back 
Screening Tool to categorize patients as having low, medium, 
or high risk for prolonged symptoms (33). Side effects of EPT 
were assessed after 4 weeks (34). Self-reported treatment 
success was collected by asking about the amount of 
improvement since beginning the study with 15-level Likert 
responses (35). Responses were dichotomized to define 
success as occurring when a rating of “a great deal better” or 
“a very great deal better” was selected. 

Outcomes were assessed at 4 weeks, 6 months, and 1 year 
after enrollment. The 4-week assessment was in person with a 
research assistant blinded to treatment assignment. Six-month 
and 1-year assessments and monthly reports of health care use 
were completed remotely through the study's REDCap 
platform. 

Statistical Analysis 

We selected the sample size of 110 participants per group 
(total n = 220) to provide at least 86% power with a 2-sided  
level of 0.05 to detect a treatment effect of 7 points (the 
approximate minimum clinically important difference) in mean 
change on the OSW from baseline to 6 months if 90% follow-
up is assumed and to provide 82% power if 80% follow-up is 
assumed. Power analyses assumed an SD of 16 points for 
change in the OSW on the basis of prior work (26, 28). Unless 
stated otherwise, all analyses were done in the randomized 
study population with patients examined on the basis of 

randomly assigned treatment regardless of adherence. 
Analyses were done using SAS software, version 9.4 (SAS 
Institute). 

We used longitudinal mixed-effects analysis of covariance 
models to estimate the effects of the randomized treatments 
on the mean changes from baseline to each follow-up 
assessment of the primary OSW outcome and numerical 
outcomes while controlling for the baseline levels of each 
outcome variable. The comparison of the OSW at 6 months was 
designated as the primary comparison. Treatment 
comparisons for the OSW at 4 weeks and 1 year, and for other 
outcomes across follow-up times, were interpreted as 
secondary comparisons and evaluated without adjustment for 
multiple comparisons. 

We calculated relative risk to compare the risk for 
participants reporting at least 1 occurrence of each of the 
designated health care use outcomes between the randomized 
treatment groups. We used a generalized estimating equations 
analysis with robust SEs under a negative binomial outcome 
model to accommodate skewed data with a high proportion of 
0 values to compare the number of missed workdays due to 
LBP per month over the 1-year follow-up between the 
randomized groups. We used relative risk statistics to compare 
the likelihood of patient-reported treatment success at 4-
week, 6-month, and 1-year follow-ups between the 
randomized groups. 

We used sensitivity analyses to address the robustness of 
our results. First, we did an as-treated analysis in which 
participants were analyzed according to the treatment 
received in the first 4 weeks. The as-treated analysis assigned 
participants randomly assigned to EPT who did not attend any 
therapy sessions to the UC group. Participants randomly 
assigned to UC who chose to attend physical therapy in the first 
4 weeks were analyzed with the EPT group. Second, we 
repeated the primary and secondary analyses using fully 
sequential multiple imputation with an imputation model that 
included auxiliary variables to reduce the risk of bias due to loss 
to follow-up and missing follow-up measurements. Finally, we 
repeated analyses of health care use outcomes using Cox 
regression to compare time from randomization to the first 
reported occurrence of the outcome, with follow-up censored 
at the last month in which the health care use questionnaire 
was completed and intervening months with missing data 
excluded from the risk set (36). 

Role of the Funding Source 

This study was funded by the Agency for Healthcare 
Research and Quality, which had no role in the design or 
conduct of the study; collection, management, analysis, or 
interpretation of the data; preparation, review, or approval of 
the manuscript; or the decision to submit the manuscript for 
publication. 
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Figure 1. Enrollment and assessments, by treatment group. 

 
RESULTS 

Study Participants 

From February 2015 through October 2018, a total of 2116 
persons were screened; 300 were eligible, and 220 were 
enrolled (Figure 1). Mean age of participants was 39.0 years 
(SD, 11.2), and 107 (48.6%) were women. Mean symptom 
duration was 35.8 days (SD, 26.1). Participants were randomly 
assigned to either the EPT group (n = 110) or the UC group (n = 
110). Groups were similar at baseline (Table 1). Baseline OSW 
means were 35.8 points (SD, 15.8) and 38.9 points (SD, 13.8) 
for the UC and EPT groups, respectively. 

Overall, 213 participants (96.8%) completed the 4-week 
assessment, and 196 (89.5%) and 191 (86.8%) completed 6-
month and 1-year assessments for the primary outcome, 
respectively. Twelve UC participants received 

nonpharmacologic care during the treatment period, including 
5 participants who received physical therapy. Among 
participants randomly assigned to EPT, 100 (90.1%) began 
treatment, with a mean of 5.5 physical therapy sessions (SD, 
2.4) attended. Of 552 physical therapy sessions, 96.4% 
included exercise, 67.6% included manual therapy, and 13.6% 
included traction. The most common off-protocol 
interventions were massage in 49 sessions (8.9%), dry needling 
in 8 sessions (1.4%), a heating pad in 3 sessions, and 
transcutaneous electrical nerve stimulation in 1 session. Three 
participants received a back brace or support. Thirty-seven 
patients receiving EPT (37.0%) reported a total of 133 side 
effects associated with treatment. Most common were 
increased back pain (n = 24) and stiffness (n = 19). Thirteen side 
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effects were rated by the patient as severe with respect to 
intensity, and 7 of these effects persisted beyond 24 hours. 

There was a statistically significant between-group 
difference for the primary outcome of mean change in OSW to 

6 months, with greater improvement in the EPT group (relative 
difference, 5.4 points [95% CI, 9.4 to 

Table 1. Baseline Participant Characteristics   

Characteristic UC Group (n 110) EPT Group (n 110) 

Mean age (SD), y* 37.9 (11.2) 40.0 (11.2) 

 

 

 

 
Mean EQ-5D score (SD)¶ 

 Quality of life 0.64 (0.2) 0.64 (0.2) 
 Overall health self-rating* 54.9 (20.3) 57.7 (19.1) 

 
EPT = early physical therapy; EQ-5D = EuroQol 5-dimension; UC = usual care. 
* Missing baseline scores; sex (n = 1 EPT), age (n = 1 UC), duration of symptoms (n = 1 UC), Numeric Pain Rating Scale–leg pain intensity (n = 1 EPT), Pain Catastrophizing 
Scale (n = 3 EPT, n = 2 UC), Fear-Avoidance Beliefs Questionnaire physical activity subscale (n = 1 UC) and work subscale (n = 4 EPT, n = 1 UC), and EQ-5D overall health 
rating (n = 6 EPT, n = 3 UC). 
† Comorbid conditions based on participants' self-report that they either have or are receiving treatment for the condition. 
‡ Medication use based on participants' report that the medication has been prescribed to them and they are taking the medication either regularlyor as needed for 

back pain. For nonsteroidal anti-inflammatory drugs, over-the-counter use is included. 
§ Imaging use since the beginning of the current episode based on participants' self-report. 
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 Pain intensity assessed on a 0 to 10 numerical rating scale, with 0 indicating “no pain at all” and 10 “worst imaginable pain.” 

¶ The EQ-5D score is based on U.S. valuations ranging from 0.0 to 1.0, with higher scores indicating greater quality of life. The EQ-5D overall health self-rating ranges 
from 0 to 100, with higher numbers indicating greater self-rated overall health. 

Table 2. Primary and Secondary Study Outcomes 

 Baseline 35.8 (32.8 to 38.7) — 38.9 (36.3 to 41.4) — — 
 4 wk 28.1 (25.4 to 30.8) −8.8 (−11.5 to −6.0) 19.9 (17.2 to 22.7) −17.0 (−19.7 to −14.2) −8.2 (−12.1 to −4.3) 
 6 mo 19.8 (17.0 to 22.7) −17.0 (−19.9 to −14.2) 14.5 (11.6 to 17.3) −22.4 (−25.3 to −19.6) −5.4 (−9.4 to −1.3) 

1 y 

Numeric Pain Rating Scale 
(back pain) 

19.2 (16.3 to 22.0) −17.7 (−20.6 to −14.8) 14.4 (11.5 to 17.4) −22.5 (−25.4 to −19.5) −4.8 (−8.9 to −0.7) 

 Baseline 4.8 (4.4 to 5.1) — 5.1 (4.8 to 5.5) — — 
 4 wk 3.9 (3.5 to 4.3) −1.0 (−1.4 to −0.6) 2.4 (2 to 2.8) −2.4 (−2.8 to −2.1) −1.4 (−2.0 to −0.9) 
 6 mo 3.3 (2.9 to 3.7) −1.5 (−1.9 to −1.1) 2.6 (2.2 to 3) −2.3 (−2.7 to −1.9) −0.7 (−1.3 to −0.2) 

1 y 

Numeric Pain Rating Scale 
(leg pain) 

3.3 (2.9 to 3.7) −1.6 (−2 to −1.2) 2.3 (1.9 to 2.7) −2.6 (−3 to −2.2) −1.0 (−1.6 to −0.4) 

 Baseline 3.8 (3.4 to 4.3) — 4.3 (3.9 to 4.7) — — 
4 wk 3.0 (2.6 to 3.4) −1.0 (−1.4 to −0.6) 2.2 (1.7 to 2.6) −1.8 (−2.3 to −1.4) −0.8 (−1.4 to 0.2) 6 mo 2.1 (1.7 to 2.6) −1.9 (−2.3 to −1.5) 2.2 (1.8 to 2.7) −1.8 (−2.2 to −1.3) 0.1 

(−0.5 to 0.8) 
1 y 

Fear-Avoidance Beliefs 

Questionnaire (physical activity) 

2.2 (1.8 to 2.7) −1.8 (−2.2 to −1.3) 1.8 (1.3 to 2.2) −2.2 (−2.7 to −1.8) −0.4 (−1.1 to 0.2) 

 Baseline 14.0 (12.9 to 15.1) — 15.2 (14.1 to 16.2) — — 
 4 wk 11.3 (10.1 to 12.5) −3.2 (−4.4 to −2) 9.5 (8.3 to 10.7) −4.9 (−6.1 to −3.7) −1.8 (−3.5 to −0.1) 
 6 mo 9.6 (8.3 to 10.8) −4.9 (−6.1 to −3.6) 8.9 (7.6 to 10.1) −5.6 (−6.9 to −4.3) −0.7 (−2.5 to 1) 

1 y 

Fear-Avoidance Beliefs 
Questionnaire (work) 

10.7 (9.5 to 12.0) −3.7 (−5 to −2.5) 7.1 (5.9 to 8.4) −7.3 (−8.6 to −6) −3.6 (−5.4 to −1.8) 

 Baseline 13.9 (11.7 to 16.1) — 15.4 (13.0 to 17.7) — — 
 4 wk 12.7 (11.0 to 14.4) −1.4 (−3.1 to 0.2) 11.1 (9.4 to 12.8) −3.0 (−4.7 to −1.3) −1.6 (−3.9 to 0.8) 
 6 mo 11 (9.2 to 12.7) −3.2 (−4.9 to −1.4) 9.1 (7.4 to 10.9) −5.0 (−6.8 to −3.3) −1.9 (−4.3 to 0.6) 

1 y 

EQ-5D (quality of life)† 

11.5 (9.8 to 13.3) −2.6 (−4.3 to −0.9) 7.9 (6.1 to 9.7) −6.2 (−8 to −4.4) −3.6 (−6.1 to −1.1) 

 Baseline 0.64 (0.61 to 0.68) — 0.63 (0.6 to 0.67) — — 
 4 wk 0.7 (0.66 to 0.73) 0.05 (0.02 to 0.08) 0.76 (0.73 to 0.8) 0.12 (0.08 to 0.15) 0.07 (0.02 to 0.11) 
 6 mo 0.79 (0.75 to 0.82) 0.14 (0.1 to 0.17) 0.80 (0.77 to 0.84) 0.15 (0.12 to 0.19) 0.02 (−0.03 to 0.07) 

1 y 

EQ-5D (self-rated health)† 

0.78 (0.74 to 0.81) 0.13 (0.1 to 0.17) 0.82 (0.79 to 0.86) 0.17 (0.14 to 0.21) 0.04 (−0.01 to 0.09) 

 Baseline 57.7 (54.0 to 61.3) — 54.9 (51.0 to 58.8) — — 
 4 wk 61.8 (58.5 to 65.2) 5.2 (1.9 to 8.5) 70.3 (67.0 to 73.7) 13.7 (10.3 to 17.1) 8.5 (3.8 to 13.3) 
 6 mo 68.3 (64.8 to 71.8) 11.7 (8.2 to 15.2) 68.8 (65.2 to 72.3) 12.2 (8.6 to 15.7) 0.5 (−4.5 to 5.5) 

1 y 

Pain Catastrophizing Scale 

72.0 (68.4 to 75.6) 15.4 (11.8 to 19) 76 (72.4 to 79.7) 19.4 (15.7 to 23.1) 4.0 (−1.1 to 9.2) 

 Baseline 19.0 (16.8 to 21.3) — 20.9 (18.5 to 23.3) — — 
4 wk 15.6 (13.7 to 17.4) −3.7 (−5.5 to −1.9) 13.7 (11.8 to 15.5) −5.6 (−7.5 to −3.7) −1.9 (−4.5 to 0.7) 6 mo 12.5 (10.6 to 14.4) −6.7 (−8.7 to −4.8) 11.2 (9.3 to 13.2) −8.0 (−9.9 

to −6.1) −1.3 (−4.0 to 1.5) 
 1 y 11.4 (9.5 to 13.4) −7.8 (−9.7 to −5.9) 10.3 (8.2 to 12.3) −9.0 (−11.0 to −7.0) −1.2 (−4.0 to 1.6) 

 
EPT = early physical therapy; EQ-5D = EuroQol 5-dimension; UC = usual care. 
* Baseline means are raw means. Follow-up means are adjusted for baseline levels of the particular outcome. Analyses were done with unstructured covariance matrix. 
Differences between groups for each outcome control for the baseline level of the outcome. A positive difference favors EPT for the EQ-5D quality-of-life and self-rated 
health outcomes. A negative difference favors EPT for the Oswestry Disability Index, Numeric Pain Rating Scale for back and leg pain, fear avoidance, and pain 
catastrophizing outcomes. 

Outcome and Visit  UC Group (n 110)  EPT Group (n 110) Relative Difference 

Between Groups* 

Oswestry Disability Index 

Mean (95% 

CI) 
Mean Change 
From Baseline 

(95% CI) 

Mean (95% 

CI) 
Mean Change 
From Baseline 

(95% CI) 

(95% CI) 
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† The EQ-5D quality-of-life score is based on U.S. valuations ranging from 0.0 to 1.0, with higher scores indicating greater quality of life. The EQ-5D overall health self-
rating ranges from 0 to 100, with higher numbers indicating greater self-rated overall health. 

1.3 points]; P = 0.009). Differences in OSW were also present 
at the assessments at 4 weeks (relative difference, 8.2 points 
[CI, 12.1 to 4.3 points]) and 1 year (relative difference, 4.8 
points [CI, 8.9 to 0.7 points]) (Table 2). The groups also differed 
in back pain intensity after 4 weeks (relative difference, 1.4 
points [CI, 2.0 to 0.9 points]), 6 months (relative difference, 0.7 
points [CI, 1.3 to 0.2 points]), and 1 year (relative difference, 
1.0 points [CI, 1.6 to 0.4 points]). Other secondary outcomes 
differedbetweengroupsfavoringtheEPTgroup(Table2).Figure 2 
shows the time course of the unadjusted scores for disability 
(OSW) and back and leg pain intensity. 

Sensitivity analyses did not alter the significance of 
findings for any outcome at any time point. The astreated 

sensitivity analysis included 10 participants randomly assigned 
to EPT who did not attend physical therapy with the UC group 
and 5 participants randomly 

 
assigned to UC who received physical therapy in the first 4 
weeks with the EPT group. For the primary outcome of the 
OSW at 6 months, the as-treated analysis found a relative 
difference of 5.7 points (CI, 9.8 to 1.6 points). For the multiple 
imputation sensitivity analysis, the relative difference for the 
primary outcome was 4.6 points (CI, 8.4 to 0.7 points) 
(Supplement 

Figure 2. Time course of back pain–related disability, back pain 

intensity, and leg pain intensity, by treatment group. 

 

 

 
Mean differences were calculated with linear mixed models. Error bars indicate 
95% CIs. Raw means are provided at baseline. EPT = early physical therapy; UC 
= usual care. Top. The mean back pain–related disability scores were measured 
using the Oswestry Disability Index. Scores range from 0 to 100, with higher 
scores representing greater disability. Middle. Mean score for back pain 
intensity. Scores range from 0 to 10, with 0 indicating no pain and 10 indicating 
worst imaginable pain. Bottom. Mean score for leg pain intensity. Scores range 
from 0 to 10, with 0 indicating no pain and 10 indicating worst imaginable pain. 

Tables 1 and 2, available at Annals.org). 
Overall, 16 participants (7.4%) had surgery, 29 (13.2%) had 

injections, 55 (25%) had advanced imaging, and 21 (9.7%) had 
an emergency department visit for back pain or sciatica over 
the 1-year follow-up, with no differences between groups 
(Table 3). Sensitivity analyses for health care use outcomes 
using Cox regression analysis provided similar conclusions 
(Supplement Table 3, available at Annals.org). Differences in 
self-reported treatment success were seen between groups, 
and a higher proportion of participants in the EPT group self-
reported success after 4 weeks (28.6% vs. 12.3%) and 1 year 
(45.2% vs. 27.6%). A total of 114 participants (52.5% of 217 
reporting) missed at least 1 workday during the 1-year follow-
up, with no difference between groups (Table 3). Among 
participants who missed work, the mean number of missed 
days per month was 0.7 days (CI, 0.5 to 1.1 days) in the EPT 
group and 1.2 days (CI, 0.8 to 2.0 days) in UC group (ratio of the 
means between EPT and UC, 0.6 [CI, 0.3 to 1.1]). Supplement 
Tables 4 and 5 (available at Annals .org) show further details on 
the analysis of missed workdays. 
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DISCUSSION 

This randomized clinical trial found that referral to EPT 
from primary care was more effective in reducing disability 
than UC alone for LBP and sciatica of less than 90 days' 
duration. The EPT group showed greater improvement in 
disability and back pain intensity across all follow-up times. 
Differences between groups were robust across sensitivity 
analyses. Several secondary outcomes also favored EPT. The 
groups did not differ in health care use or missed work during 
the 1-year follow-up. Patients receiving EPT were more likely 
to rate their treatment as successful at 4 weeks and 1 year. 

Practice guidelines recommend an initial period of 
conservative care focused on nonpharmacologic treatments, 
including exercise and manual therapy, for persons with 
recent-onset sciatica, except in rare instances of rapidly 
progressing or severe neurologic deficits that may require 
immediate surgical intervention (7, 8, 15, 37). In practice, some 
primary care providers use a stepped-care approach with an 
initial period of advice, medication, and self-management, with 
referral to physical therapy restricted to patients with 
insufficient improvement (38). In this study, an EPT referral 
hastened functional improvement, indicating that EPT can be 
offered to patients as first-line nonpharmacologic care. The 
magnitude of effects favoring EPT on the primary outcome of 
disability measured by the OSW was within the minimum 
clinically important difference range of 6 to 8 points (28, 29) 
only at the 4-week as- 

sessment. At 6 months and 1 year, the magnitude of effects fell 
below this range (5.0 to 5.5 points of difference between 
groups). 

Only 2 previous randomized clinical trials have examined 
the effectiveness of referral to physical therapy after a primary 
care visit as a strategy to provide recommended 

nonpharmacologic care (39, 40). Hofstee and colleagues (39) 

found no differences among physical therapy, bed rest, and 
advice to continue daily activities for LBP and sciatica of less 
than 1 month's duration in outcomes of pain intensity or 
disability over a 6-month follow-up. A subsequent study 
compared UC from a general practitioner with or without 
physical therapy for LBP and sciatica of less than 6 weeks' 
duration (40). After 1 year, patients randomly assigned to 
physical therapy were more likely to rate themselves as having 
improved, but no differences were seen in back pain intensity 
or disability (40). Our results may have been more favorable 
toward physical therapy because our exercise and manual 
therapy protocol focused on centralization of symptoms, which 
is advised in practice guidelines (8). The prior studies also 
enrolled patients with more acute conditions who may have 
been more prone to spontaneous recovery than our 
participants. 

Our results were more favorable than those of past studies 
toward the benefits of physical therapy. Benefits of EPT in this 
study may be attributable to the focus on evidence-based 
interventions, specifically exercise and manual therapy, as core 
treatment components. The EPT protocol used a repeated 
directional exercise program to centralize symptoms (25). This 
type of exercise has been found to be beneficial for sciatica (41) 
and is commonly used by physical therapists (42, 43). Direct 
comparisons with other forms of exercise are lacking, and our 
study cannot address whether repeated directional exercise is 

superior to other exercise programs. We also included manual 
therapy as a core EPT component on the basis of limited 
research indicating that exercise and manual therapy 
combined may be more beneficial than exercise alone for 
sciatica (44). Manual therapy was also used with the intent to 
promote centralization. 

Table 3. Dichotomized Secondary Outcomes 

Secondary Outcome UC Group (n 110) EPT Group (n 110) Relative Risk* 

(95% CI) 
Health care use outcome† 

 Surgery (discectomy, decompression, fusion) 7 7 (6.4) 9 9 (8.3) 1.3 (0.50–3.4) 
Lumbar epidural injection 20 14 (12.8) 25 15 (13.9) 1.1 (0.55–2.1) 
Advanced imaging (magnetic resonance imaging or 

computed tomography scan) 
38 31 (28.4) 30 24 (22.2) 0.78 (0.49–1.2) 

Emergency department visit 11 11 (10.1) 11 10 (9.3) 0.92 (0.41–2.1) 

Missed work 

Patient-reported success‡ 

— 60 (55.0) — 54 (50.0) 0.91 (0.70–1.2) 

4 wk — 13 (12.3) — 30 (28.6) 2.3 (1.3–4.2) 
 6 mo — 27 (27.0) — 34 (35.4) 1.3 (0.86–2.0) 
 1 y — 27 (27.6) — 42 (45.2) 1.6 (1.1–2.4) 

 

EPT = early physical therapy; UC = usual care. 
* Indicates the likelihood of occurrence of the outcome in the EPT group compared with the likelihood of its occurrence in the UC group. A value >1.0 indicates a 
greater likelihood of the outcome in the EPT group. A value <1.0 indicates a lower likelihood in the EPT group. 
† 217 participants reported. 
‡ Patient-reported success was collected from a single-item rating of the amount of improvement since beginning the study with responses on a15-level 

Likert scale. Responses were dichotomized to define success as occurring when a rating of “a great deal better” or “a very great deal better” was selected. A total of 

211 patients reported at 4 wk, 196 at 6 mo, and 191 at 1 y. 
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We sought to examine a pragmatic physical therapy 
protocol with the potential for scalability if it was found to be 
effective. Physical therapists in this study had good adherence 
to the core components of exercise and, to a lesser extent, 
manual therapy in our protocol. The physical therapy protocol 
was safe. About one third of patients reported side effects of 
therapy, which were transient and mostly mild or moderate in 
nature. Our protocol was designed to provide 6 to 8 treatment 
sessions to avoid overuse; a mean of 5.5 sessions were actually 
provided to EPT participants. Further research is needed to 
examine the generalizability of the findings in this study. 

This study has limitations. First, we did not balance 
provider time during the 4-week treatment period, and 
differential contact time may have contributed to differences 
between groups. Second, the EPT protocol was multimodal, 
and we could not isolate which components contributed to 
effectiveness. Third, the UC protocol standardized the 
provision of education, which may not reflect what is typically 
done in primary care practice. Fourth, it was not possible to 
blind participants or physical therapists to treatment 
assignment. Fifth, our participant sample was 83% White and 
86% non-Hispanic, which limits generalizability. Finally, 
stratification-based decision making has been advocated to 
identify and target referral to a subgroup of patients most likely 
to benefit from EPT (40, 45–47). Our study did not address risk 
stratification. Further research should compare EPT as first-line 
treatment in stepped-care delivery versus stratification-based 
referral. 

In conclusion, our results found that EPT referral after an 
initial primary care visit for recent-onset LBP and sciatica 
resulted in greater improvement in disability and secondary 
outcomes than UC across the 1-year follow-up. Health care use 
did not differ by treatment group assignment. 
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