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Abstract 

Background: Early initiation of physical therapy (PT) has been associated with lower healthcare costs and utilization; 
however, these studies have been limited to single institutions or healthcare systems. Our goal was to assess health-
care utilization and spending among patients who present for the first time with low back pain (LBP), according to 
whether they received early physical therapy (PT), using a large, nationwide sample; and geographic variation in rates 
of early PT and 30-day LBP-related spending.

Methods: Using the Truven MarketScan database, we identified nearly 980,000 US adults ages 18–64 years who ini-
tially presented with acute LBP from 2010 through 2014 and did not have nonmusculoskeletal causes of LBP. Approxi-
mately 110,000 patients (11%) received early PT (≤2 weeks after presentation). We compared healthcare utilization 
and spending at 30 days and 1 year after presentation between patients who received early PT and those who did not. 
Alpha = 0.05.

Results: At 30 days, early PT was associated with lower odds of chiropractor visits (odds ratio [OR] = 0.41, 95% con-
fidence interval [CI] = 0.40–0.42), pain specialist visits (OR = 0.49, 95% CI = 0.47–0.51), emergency department visits 
(OR = 0.51, 95% CI = 0.49–0.54), advanced imaging (OR = 0.57, 95% CI = 0.56–0.58), orthopaedist visits (OR = 0.67, 95% 
CI = 0.66–0.69), and epidural steroid injections (OR = 0.68, 95% CI = 0.65–0.70). At 1 year, early PT was associated with 
less healthcare utilization. At 30 days, patients with early PT had lower mean LBP-related spending ($1180 ± $1500) 
compared with those without early PT ($1250 ± $2560) (P < 0.001). At 1 year, LBP-related spending was significantly 
less among patients who did not receive early PT ($2510 ± $3826) versus those who did ($2588 ± $3704). Early PT 
rates (range, 4–25%; P < 0.001) and 30-day LBP-related spending differed by state (range, $421 to −$410; P < 0.001).

Conclusion: Early PT for acute LBP was associated with less 30-day and 1-year healthcare utilization and less 30-day 
LBP-related spending. Early PT rates and 30-day spending differed by US state.

Level of evidence: IV

Keywords: Advanced imaging, Early physical therapy, Geographic differences, Healthcare utilization, Low back pain

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Low back pain (LBP) affects a sizeable proportion of the 
US population, ranging from 1.4 to 20% [1], and accounts 
for substantial healthcare expenditures. The reported 
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1-year incidence of a first episode of LBP ranges from 6.3 
to 15% [2]. The estimated cost of managing LBP in the 
US per year is between $12 billion and $91 billion, not 
accounting for indirect costs associated with loss of pro-
ductivity and unemployment [3]. As the population ages, 
the prevalence of LBP is expected to increase, along with 
the associated costs of treating it [2]. Furthermore, with 
advances in imaging and treatments, the cost of manag-
ing LBP has increased substantially [4].

Current recommendations for initial treatment of acute 
LBP include physical therapy (PT) [5]. Earlier initiation 
of PT has been associated with less healthcare utiliza-
tion and spending [6]; however, these studies have been 
limited to single institutions or health systems. Many 
patients with acute LBP receive late referrals to PT (i.e., at 
least 4 weeks after acute episode of injury) [7]. This delay 
could reflect certain practice guidelines that emphasize 
self-care and passive modalities as first-line treatment [8, 
9]. Some physicians believe that most patients with LBP 
recover on their own within 2–4 weeks and that early 
PT could waste resources and risk “over-medicalizing” 
patients’ pain [10]. However, patients who do not receive 
PT may be more likely to seek care that may be costly and 
unnecessary [11].

Research is needed to evaluate the effects of early PT 
on healthcare utilization, particularly within the first 
30 days after initial presentation for acute LBP, when 
they are most likely to experience pain and seek care. 
Our primary objectives were to compare 30-day and 
1-year healthcare utilization and LBP-related spend-
ing among adults presenting for the first time with acute 
LBP according to whether they received early PT (within 
2 weeks). Our secondary objectives were to assess geo-
graphic differences in early PT utilization and 30-day 
LBP-related spending. We hypothesized that early PT 
would be associated with less utilization of healthcare 
resources (i.e., advanced imaging, specialty appoint-
ments, emergency department [ED] visits, and epidural 
steroid injections [ESIs]) and lower LBP-related spend-
ing, and that we would find significant geographic varia-
tion in early PT utilization and 30-day spending.

Methods
Data source
We queried the Truven MarketScan commercial claims 
and encounters database to identify patients who pre-
sented to outpatient clinics for acute LBP from April 1, 
2010, through December 31, 2014 [12]. The MarketS-
can database includes data for approximately 45 million 
US adult patients younger than 65 years with employer-
based health insurance. The database contains inpatient 
claims, outpatient claims, and healthcare expenditures 
that are stored in a Health Insurance Portability and 

Accountability Act–compliant format. Our study was an 
analysis of secondary, deidentified data and was consid-
ered exempt from approval by our institutional review 
board.

Patient selection
We included adults aged 18 to 64 years who presented for 
the first time during the study period with acute LBP [2, 
13] (i.e., patients with no documented diagnosis of LBP 
within 3 months before the index visit). Patients were 
identified by using major diagnostic categories (diseases 
and disorders of the musculoskeletal system and connec-
tive tissue), provider type (internal medicine or family 
medicine), place of service (office or outpatient hospital), 
and International Classification of Diseases, 9th Revision, 
Clinical Modification (ICD-9-CM) codes for nonspecific 
LBP (SDC). We excluded patients with a concomitant 
diagnosis of a nonmusculoskeletal cause of LBP at the 
time of the index visit, including ankylosing spondyli-
tis, cauda equina syndrome, cerebral palsy, endometrio-
sis, gallstones, kidney stones, malignancy, osteomyelitis, 
paraplegia, Parkinson’s disease, pelvis fractures, preg-
nancy, quadriplegia, spinal cord injury, spine fracture, 
spine neoplasm, stroke, urinary tract infection, or uter-
ine fibroids. We also excluded patients who did not have 
continuous health insurance enrollment at least 3 months 
prior to and 12 months after the index visit.

Outcomes of interest
We assessed utilization of the following healthcare 
resources within 30 days and within 1 year after the index 
visit for LBP: advanced imaging, chiropractor visits, ED 
visits, epidural steroid injections (ESIs), orthopaedic 
surgeon clinic visits, and pain specialist clinic visits that 
were coded with major diagnostic category (MDC) equal 
to “08 – Disease and Disorders of the Musculoskeletal 
System and Connective Tissue.” These time points were 
selected to examine early vs. overall healthcare costs and 
utilization and to reflect our patient selection criterion 
of 12 months of continuous health insurance enrollment 
after the index visit. We determined healthcare utiliza-
tion by using provider type and ICD-9-CM procedure 
codes.

We estimated LBP-related spending by calculating 
gross payments for all healthcare services, including PT, 
that were coded with MDC equal to “08 – Diseases and 
Disorders of the Musculoskeletal System and Connective 
Tissue” before applying coordination of benefits, deducti-
bles, and copayments. Payments were adjusted to the 
2014 US dollar by using the US Bureau of Labor Statistics 
Consumer Price Index [14].

Geographic differences in rates of early PT prescrip-
tion (at least 1 PT session occurring within 2 weeks after 
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the index visit for LBP) and 30-day LBP-related spending 
were also assessed by US state. We used the geographic 
regions defined by the US Census Bureau [15]: Northeast, 
South, Midwest, and West.

Statistical analysis
We used Shapiro-Wilk tests to assess normality of con-
tinuous data. Continuous variables are described using 
means ± standard deviations, and categorical variables 
are described using numbers (percentages).

Multivariable regression adjusting for age, sex, and CCI 
value was performed to determine associations between 
early PT and healthcare costs and utilization. General-
ized linear models with log link and gamma distribu-
tion for healthcare costs and Poisson regression models 
for healthcare utilization were used [16]. Odds ratios 
(ORs) and 95% confidence intervals (CIs) were calcu-
lated for each variable. After unadjusted analysis, prob-
ability of early PT utilization was estimated using logistic 
regression based on employment status (full-time, part-
time, early retiree, or other), geographic location using 
employee 3-digit ZIP Code, and industry classification 
of the employer (mining/manufacturing, transportation/
communications/utilities, or retail/finance/services). Esti-
mates of healthcare costs and utilization were weighted 
by the inverse propensity score. To examine the effects of 
the weighting using the inverse propensity score, we com-
pared the covariates before and after adjustment for pro-
pensity score.

Variation in regional early PT utilization was assessed 
by performing a chi-squared test. To assess geographic 
differences in spending, we subtracted the mean 30-day 
LBP-related spending among patients who received early 
PT from that among patients who did not. Mann-Whit-
ney U tests were also used to assess geographic differ-
ences in 30-day spending between the 2 groups.

A sensitivity analysis was conducted that varied the 
required period of continuous health insurance enroll-
ment prior to the index visit from 3 months to 6 months 
for the main comparison of total cost of care and health-
care utilization between those who did or did not receive 
early PT.

Significance was set at P < 0.05. All analyses were per-
formed using SAS, version 9.4, software (SAS Institute, 
Cary, NC).

Results
Patient sample
We analyzed data of 979,223 patients (57% women; 
mean ± standard deviation age, 47 ± 11 years). Of these 
patients, 110,834 (11%) received early PT, with the first 
PT session occurring at a mean 5 ± 3 days after the index 
visit. Patients who received early PT were significantly 

more likely to be female and were slightly younger than 
those who did not receive early PT (Table  1). We cal-
culated Charlson Comorbidity Index (CCI) values for 
each patient [17]. Among patients receiving early PT, 
a significantly smaller proportion had a CCI value ≥1 
(1.8%) compared with those not receiving early PT (2.6%) 
(P < 0.001).

30‑day healthcare utilization and LBP‑related spending
On univariate analysis, the early PT group had a signifi-
cantly lower incidence of advanced imaging, ESIs, chi-
ropractor visits, orthopaedic surgeon and pain specialist 
clinic visits, and ED visits within 30 days compared with 
patients who did not receive early PT (all, P < 0.001; 
Table  2). After adjusting for age, sex, and CCI value, 
the early PT group had lower odds of advanced imag-
ing (OR = 0.57, 95% CI = 0.56–0.58), chiropractor visits 
(OR = 0.41, 95% CI = 0.40–0.42), ED visits (OR = 0.51, 
95%CI = 0.49–0.54), ESIs (OR = 0.68, 95%CI = 0.65–
0.70), orthopaedic visits (OR = 0.67, 95% CI = 0.66–0.69), 
and pain specialist visits (OR = 0.49, 95% CI = 0.47–0.51). 
Significantly lower incidence of related healthcare use 
was observed in the models using inverse propensity 
score weighting (Table  2). Mean 30-day spending on 
LBP-related care was significantly lower among patients 
who received early PT ($747 ± $940) than among those 
who did not ($799 ± $1510) (P < 0.001). Similar differ-
ences were found in mean 30-day spending between 

Table 1 Characteristics of 979,223 patients who presented 
for the first time with low back pain by receipt of early physical 
therapy, from the Truven MarketScan database (2010–2014)

CCI Charlson Comorbidity Index, PT physical therapy
a Reported as mean ± standard deviation
b Includes Medicare-eligible retiree, retiree, COBRA continuee, long-term 
disability recipient, surviving spouse, unknown

Characteristics N (%) P

Early PT, n = 110,834 No Early PT, 
n = 868,389

Age, yr 46 ±  11a 47 ±  11a < 0.001

Female sex 56,186 (51) 488,903 (56) < 0.001

CCI value

 0 108,718 (98) 845,055 (97) < 0.001

 1 2055 (1.8) 22,488 (2.6)

  > 2 61 (0.06) 846 (0.1)

Employment status

 Full-time 54,741 (49) 421,312 (48) < 0.001

 Part-time 1124 (1.0) 7679 (0.88)

 Early retiree 6259 (5.6) 47,675 (5.5)

  Otherb 48,710 (44) 391,723 (45)
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those who received early PT and those who did not in 
inverse propensity score-weighted models.

1‑year healthcare utilization and LBP‑related spending
At 1 year after the index visit, patients in the early PT 
group had lower incidence of advanced imaging, ESIs, 
chiropractor visits, orthopaedic surgeon and pain spe-
cialist visits, and ED visits compared with patients who 
did not receive early PT (all, P < 0.001). After adjust-
ing for age, sex, and CCI value, patients in the early PT 
group had lower odds of advanced imaging (OR = 0.77, 
95% CI = 0.76–0.78), chiropractor visits (OR = 0.67, 95% 
CI = 0.65–0.68), ED visits (OR = 0.72, 95% CI = 0.71–
0.73), ESIs (OR = 0.84, 95% CI = 0.83–0.86), orthopaedic 
visits (OR = 0.89, 95% CI = 0.87–0.90), and pain special-
ist visits (OR = 0.80, 95% CI = 0.79–0.81) (Table 3). Mean 
1-year spending on LBP-related care was higher among 
patients who received early PT ($2588 ± $3704) than 

among those who did not ($2510 ± $3826) (P < 0.001). 
After inverse propensity score weighting, patients in the 
early PT group had lower incidence of related healthcare 
use and mean related healthcare costs.

Sensitivity analysis
Adjusting the required period of continuous health 
insurance enrollment prior to the index visit to 6 months 
reduced the available sample size by 19% (n = 790,534 
patients). Of these patients, 84,350 (11%) received PT 
within 14 days of the index visit.

Compared to those who did not receive early PT, these 
patients had lower 30-day spending on LBP-related care 
($728 ± 814 vs. $791 ± 1701, P < 0.001) and reduced 
odds of receiving advanced imaging, chiropractor vis-
its, ED visits, orthopaedic visits, and pain specialist vis-
its (combined OR = 0.62, 95% CI = 0.61, 0.63, P < 0.001). 

Table 2 Thirty-day healthcare utilization among patients who presented for the first time with low back pain by receipt of early 
physical therapy, from the Truven MarketScan database (2010–2014)

CI confidence interval, ED emergency department, ESI epidural steroid injection, OR odds ratio, PT physical therapy
a Referent is patients who did not receive early PT
b Weighted by inverse propensity score based on employment status, geographic location, and industry classification of the employer
c Reported as mean ± standard deviation

Resource N (%) OR (95% CI)a OR (95% CI)b

Early PT, n = 110,834 No Early PT, n = 868,389

Advanced imaging 14,572 (13) 182,971 (21) 0.57 (0.56–0.58) 0.59 (0.58–0.60)

Chiropractor visit 8469 (7.6) 146,073 (17) 0.41 (0.40–0.42) 0.43 (0.42–0.44)

ED visit 1775 (1.6) 26,772 (3.1) 0.51 (0.49–0.54) 0.54 (0.53–0.59)

ESI 3994 (3.6) 45,546 (5.2) 0.68 (0.65–0.70) 0.66 (0.62–0.70)

Orthopaedic visit 12,479 (11) 137,893 (16) 0.67 (0.66–0.69) 0.68 (0.67–0.70)

Pain specialist visit 3959 (3.6) 61,399 (7.1) 0.49 (0.47–0.51) 0.47 (0.43–0.50)

Total spending, $ 747 ±  940c 799 ±  1510c

Table 3 One-year healthcare utilization among patients who presented for the first time with low back pain by receipt of early 
physical therapy, from the Truven MarketScan database (2010–2014)

CI confidence interval, ED emergency department, ESI epidural steroid injection, OR odds ratio, PT physical therapy
a Referent is patients who did not receive early PT
b Weighted by inverse propensity score based on employment status, geographic location, and industry classification of the employer
c Reported as mean ± standard deviation

Resource N (%) OR (95% CI)a OR (95% CI)b

Early PT, n = 110,834 No Early PT, n = 868,389

Advanced imaging 30,995 (28) 292,096 (34) 0.77 (0.76–0.78) 0.81 (0.80–0.82)

Chiropractor visit 19,802 (18) 213,803 (25) 0.67 (0.65–0.68) 0.65 (0.63–0.67)

ED visit 20,444 (18) 206,946 (24) 0.72 (0.71–0.73) 0.73 (0.72–0.75)

ESI 15,933 (14) 144,339 (17) 0.84 (0.83–0.86) 0.81 (0.78–0.84)

Orthopaedic visit 37,434 (34) 317,912 (37) 0.89 (0.87–0.90) 0.91 (0.88–0.92)

Pain specialist visit 26,331 (24) 243,812 (28) 0.80 (0.79–0.81) 0.74 (0.72–0.76)

Total spending, $ 2588 ±  3704c 2510 ±  3826c
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Similarly, spending on LBP-related care ($2601 ± $4012 
vs. $2714 ± 3917) and odds of use these other LBP-related 
healthcare (OR = 0.72, 95% CI = 0.71, 0.73) over 1 year 
were reduced in the group receiving early PT (P < 0.001).

Geographic variations
Rates of early PT varied significantly among US states 
(P < 0.001). Florida had the lowest rate (4%), and Rhode 
Island had the highest (25%) (Fig. 1). The West had the 
highest rate of early PT prescription (16%), followed by 
the Northeast (15%), Midwest (9.4%), and South (8.6%) 
(P < 0.001).

Similarly, we found significant geographic differences 
in 30-day LBP-related spending between patients who 
did versus did not receive early PT (P < 0.01). Differ-
ence ranged from $421 in Wyoming to −$410 in Alaska 
(Fig. 2).

Discussion
Our results are consistent with previous findings [11, 
18, 19] that early PT in patients with acute LBP is asso-
ciated with less healthcare utilization and spending. In 
our study of nearly 1 million patients, only 11% received 
PT within 2 weeks after their initial appointment. In our 

Fig. 1 Early physical therapy utilization among 979,223 patients who presented for the first time with low back pain (LBP), by US state (P < 0.001). 
Early physical therapy (PT) was defined as at least 1 PT session occurring within 2 weeks after the index visit for LBP. Data were extracted from the 
Truven MarketScan database, 2010–2014. Map represents percentage of early PT utilization in patients who present for the first time with LBP, by 
state

Fig. 2 Mean differences in 30-day low back pain (LBP)–related spending among patients who presented for the first time with LBP who did not 
receive early physical therapy (PT) (n = 868,389) and those who did (n = 110,834), stratified by US state (P < 0.001). Early PT was defined as at least 1 
PT session occurring within 2 weeks after the index visit for LBP. Data were extracted from the Truven MarketScan database, 2010–2014



Page 6 of 9Marrache et al. BMC Health Services Research          (2022) 22:851 

study of working-age adults (18–64 years of age), early PT 
was associated with less use of advanced imaging, ESIs, 
physician visits, and ED visits within 30 days and 1 year 
of the index visit compared with patients who did not 
receive early PT. LBP-related spending was significantly 
less among patients in the early PT group within 30 days 
after the index visit compared with those who did not 
receive early PT. However, at 1 year, LBP-related spend-
ing was higher among patients in the early PT group. We 
also found that rates of early PT utilization varied signifi-
cantly by U.S. state and region.

We found a rate of early PT utilization of 11%, which is 
consistent with previous reports. Fritz et al. [19] reported 
that 7% of more than 32,000 patients with acute LBP 
received PT within 90 days of their index appointment; 
whereas, Childs et al. [18] found that 16% of more than 
750,000 patients with acute LBP received PT within 
90 days, with only 24% of those receiving PT initiating 
treatment within 2 weeks of their index appointment. The 
low rates of early PT in these studies may reflect the con-
flicting recommendations regarding treatment of acute 
LBP. The American Physical Therapy Association recom-
mends PT during the acute episode of pain [9]; whereas, 
the American College of Physicians and American Pain 
Society recommend self-care and passive modalities as 
first-line treatment [8].

We found that the early PT group had lower odds of 
using advanced imaging during the 30 days and 1 year 
after the index visit. Previous studies reported similar 
results at up to 18 months (OR = 0.34) [19] and 2 years 
(OR = 0.52) [18] after the acute episode. Advanced imag-
ing use is important because early use of advanced imag-
ing has been associated with greater healthcare resource 
utilization. Webster and Cifuentes [20] determined that 
magnetic resonance imaging within 30 days after the 
onset of LBP was associated with greater risk of worse 
disability and higher medical costs and higher rates of 
surgery, regardless of the severity of pain. Therefore, 
for patients with LBP, early PT instead of imaging could 
decrease disability and spending.

Many subspecialties treat patients with LBP, but some 
specialties are more inclined to prescribe PT than oth-
ers. Gellhorn et  al. [7] found significant variation in PT 
referral rates between specialties, with physiatrists refer-
ring 32% of patients for PT, orthopaedic surgeons refer-
ring 22%, and generalists referring < 14%. They also found 
that patients who received early PT had fewer physician 
visits during the subsequent year (OR = 0.47) compared 
with those who did not receive early PT [7]. Fritz et  al. 
[19] reached a similar conclusion with an OR for physi-
cian visits as low as 0.26 during the year after injury for 
patients with LBP who received early versus delayed PT. 
Our results are consistent with these findings, which 

show that early PT is associated with fewer specialist vis-
its during the acute period of injury. This was also true 
during the year after the index visit.

LBP accounts for approximately 2.7 million visits to the 
ED in the US annually [21]. Whereas previous research 
showed no difference in ED utilization for patients who 
received early PT [3, 22], we found that early PT was 
associated with a lower odds of ED visits during the 
30 days and 1 year after initial presentation. Pain out-
comes for patients with LBP who seek care in the ED are 
generally poor, and patients are typically given a combi-
nation of nonsteroidal anti-inflammatory drugs, muscle 
relaxants, or opioid medications as a temporizing meas-
ure [23, 24].

For patients with acute LBP who have medically com-
plex diagnoses or pain that has not responded to other 
nonoperative treatments, ESIs may be offered. We found 
an OR of 0.68 (95% CI = 0.65–0.70) for ESI during 30-day 
follow-up, which is likely low during the acute period of 
injury because ESIs are typically reserved for subacute 
(4–12 weeks) and chronic LBP. When extending follow-
up beyond the acute phase, early PT is associated with a 
reduced need for an ESI for up to 2 years after initial pres-
entation [7, 18, 19]. In a systematic review, the pooled OR 
for an ESI was 0.49 (95% CI = 0.41–0.58) when compar-
ing early versus delayed PT referral from 1 to 2 years after 
initial presentation [11]. These results are similar to ours 
at 1 year after initial presentation, when we found that 
patients who had received early PT were still less likely to 
receive ESIs (OR = 0.84) than those who had not received 
early PT.

In terms of LBP-related spending, patients who 
received early PT spent significantly less at 30 days than 
patients who did not receive early PT. However, we found 
greater spending in the early PT group at 1 year com-
pared with patients who did not receive early PT. This 
difference in 30-day and 1-year spending is likely because 
PT was included in the total cost analysis. Neverthe-
less, other studies have found significantly lower total 
LBP-related costs from 1 to 2 years after injury when 
early PT is used. Fritz et al. [19] found that patients who 
received early PT spent a mean $2700 less on LBP-related 
care than those who received delayed PT during the 
18 months after injury. Childs et al. [18] found that mean 
total LBP-related costs for patients who received early PT 
were $1200 lower than those who received delayed PT at 
2 years after their index appointment.

Rates of early PT varied significantly between states. 
More southern and midwestern states had early PT 
rates below the national average, and more northeast-
ern states had early PT rates above the national average. 
These results are similar to those of Fritz et al. [19], who 
analyzed geographic variation of PT utilization within 
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90 days of onset of LBP, using the Midwest as the refer-
ent. They found that odds of PT utilization within 90 days 
after the onset of LBP were 1.6 times higher in the North-
east and West and 0.82 times lower in the South [19]. 
Other studies have shown geographic variation in the 
use of other LBP treatments, including imaging modali-
ties, injections, opioids, and surgery [25–29]. Although 
provider density has been shown to be related to utiliza-
tion of LBP services [4, 27], it is unclear why treatment 
patterns vary by region. Further research should exam-
ine the role that provider density, referral networks, and 
other health system factors may play in the availability of 
early PT for patients with LBP.

Strengths of our study include the use of a large data-
base, which enabled us to include nearly 1 million 
patients—one of the largest cohorts analyzed for this 
topic. Furthermore, we extended our analysis to mul-
tiple specialties, revealing no difference in utilization of 
surgical and nonsurgical specialties during the 30 days 
after acute LBP. Also, setting our primary time period to 
30 days reduced the likelihood that pain improved before 
treatment, allowing us to analyze healthcare utilization 
and spending during the acute phase. Our patient sam-
ple was restricted to those patients with an acute episode 
of LBP having no LBP-related encounters 3 months prior 
to the index visit (including physical therapy). Given 
the nature of employer-sponsored health insurance [30] 
(e.g., 42% of insured adults change their health insurance 
plan because of change in job or their employer changed 
plans), our sample size dropped precipitously if we 
extended this ‘look-back’ period to 12 months. When we 
extend our ‘look-back’ period to having no LBP-related 
encounters 12 months prior to the index visit, we experi-
ence a 33% reduction in sample size; however, the overall 
findings of the benefit of early PT remain. There may be 
difference in past healthcare experience between those 
who do or do not receive early PT (i.e., prior experience 
with physical therapy) that leads to improved clinical out-
comes and, therefore, less overall utilization of healthcare 
services. We excluded patients with non-musculoskeletal 
causes of LBP, but some diagnoses and treatments may 
have been miscoded, leading to inaccuracies in the data 
that may affect our analysis. However, miscoding would 
be expected to occur at random and thus would have lit-
tle effect on our results. We did not account for indirect 
or out-of-pocket costs for alternative care, such as acu-
puncture and massage, which has become more common 
for treating acute LBP. Therefore, we cannot determine 
whether early PT is associated with less use of these 
alternative, often costlier, services [31]. The database 
includes only patients with private insurance and not 
Medicare, and thus the results may not be generalizable 
to the entire U.S. population. Furthermore, we did not 

analyze associations between PT and prescription medi-
cations, which are often given as a temporizing meas-
ure during the acute phase of injury and could thus be 
affected by early referral to PT [23]. Finally, it is likely that 
patients who receive early PT are different in both known 
and unknown (unobservable) ways from those who do 
not receive early PT. These differences, particularly those 
unobservable differences, may impart selection bias in 
our study. In our statistical modeling of healthcare use 
and costs, we accounted for this potential bias through 
the use of inverse propensity score weighting. Propensity 
scores were based on characteristics that may be related 
to receipt of early PT but not related to the outcomes of 
interest. This does not replicate a randomized trial design 
but does attempt to mitigate the impact of selection bias 
on the inferences drawn. These limitations should be 
used to guide further research into the role that early PT 
plays in healthcare costs and utilization, such as the use 
of alternative care (e.g., acupuncture or massage) and 
the impact on the use of pain medications. Additionally, 
future research should focus on incorporating measures 
of patient health outcomes to determine not only the 
impact on cost and utilization but on patient health.

Conclusion
These findings have important implications to guide 
healthcare policy when examining downstream health-
care costs and utilization with less use of advanced 
imaging, specialist visits, ED visits, and ESIs during the 
30 days and 1 year after injury for patients receiving early 
PT compared with patients who did not receive PT dur-
ing this early period. Furthermore, early PT was associ-
ated less LBP-related spending during the first 30 days 
after initial presentation, but higher spending during the 
year after the index visit. Rates of early PT utilization var-
ied significantly by US state (ranging from 4 to 25%) and 
region (ranging from 9 to 16%).
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