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Objective.

Costs associated with low back pain (LBP) continue to rise. Despite numerous clinical practice guidelines, the evaluation and
treatments for LBP are variable and largely depend on the individual provider. As yet, little attention has been given to the first
choice of provider. Early research indicates that the choice of first provider and the timing of interventions for LBP appear to
influence utilization. We sought to examine the association between the first provider seen and health care utilization.
Methods.

Using 2015–2018 data from a large insurer, this retrospective analysis focused on patients (29,806) seeking care for a new
episode of LBP. The study identified the first provider chosen and examined the following year of medical utilization. Cox
proportional hazards models were calculated using inverse probability weighting on propensity scores to evaluate the time
to event and the relationship to the first choice of provider.
Results.

The primary outcome was the timing and use of health care resources. Total health care use was lowest in those who first
sought care with chiropractic care or physical therapy. Highest health care use was seen in those patients who chose the
emergency department.
Conclusion.

Overall, there appears to be an association between the first choice of provider and future health care use. Chiropractic care
and physical therapy provide nonpharmacologic and nonsurgical, guideline-based interventions. The use of physical therapists
and chiropractors as entry points into the health system appears related to a decrease in immediate and long-term use of
health resources. This study expands the existing body of literature and provides a compelling case for the influence of the
first provider on an acute episode of LBP.
Impact.

The first provider seen for an acute episode of LBP influences immediate treatment decisions, the trajectory of a specific
patient episode, and future health care choices in the management of LBP.
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2 First Provider Influences Subsequent Health Care Utilization

Introduction

In 2012, 126.6 million US adults (54%) reported the presence
of a musculoskeletal condition. The most frequent complaint
was low back pain (LBP). LBP accounts for 2.5% to 3.0% of
all physician visits in the United States with annual expen-
ditures in excess of $85 billion.1,2 In 2014, the direct per
person costs to treat LBP were estimated at $9,035, with total
aggregate direct costs estimated at $315,000,000.3 Adoption
of clinical practice guidelines (CPG) has been sub-optimal at
best,4–6 with considerable variation in treatments based on
clinician preference or, in some cases, the simple availability
of 1 test over another.4,7–12 Current treatment strategies are
fraught with imaging, injections, surgery, and opioid prescrip-
tions,13,14 with opioids still the most commonly prescribed
medication for LBP.4,15

Emerging research suggests the first provider seen and the
timing of interventions for LBP influence health care utiliza-
tion.16,17 Early studies were limited by small sample sizes,
the number of providers studied, and a focus on patients
with private health insurance.17 More recently, Garrity et
al18 and Frogner et al19 analyzed the impact of direct access
to physical therapy. Garrity found that unrestricted direct
access to physical therapy had significantly lower costs at
30 and 90 days. Additionally, provisional direct access to
physical therapists had significantly increased rates of imaging
and additional physician visits.18 The instrumental variable
analysis performed by Frogner et al supported these findings,
showing significantly lower probability of receiving opioid
prescriptions, advanced imaging, and emergency department
(ED) visits.19 Our study extends previous work by including
patients with public and private insurance, increasing the
number of provider types considered as the initial point of
contact, and increasing sample size. The purpose of this study
was to examine the association between patient choice of first
provider and health care use in the 12 months after their index
visit.

Methods

Data Source/Study Design

Data were extracted from a large health insurance plan serving
1.7 million beneficiaries. Products offered by this health plan
included commercial insurance, Medicaid managed care, and
Medicare Advantage. Using the available data, we conducted a
retrospective analysis of patients seeking care for a new (acute)
episode of LBP during the period from July 1, 2015, to June
30, 2018.

Cohort Identification

We identified patients using an extensive list of ICD-9/10
(Suppl. Appendix A) codes related to the diagnosis of LBP.
To meet the definition of an acute episode, patients needed
to have no claims with an associated LBP-related ICD-9/10
code for 3 months before their index visit. Three months
was used as a “clean period” based on literature surrounding
“resolution” of acute LBP.20,21 Three months of continuous
health plan enrollment before the index visit and 12 months
of continuous enrollment after the index visit were required
for episode identification and analysis. Inclusion required that
one of the identified LBP codes be in the primary billing
position at the index visit. Claims were excluded if the patient
did not meet continuous enrollment requirements or was

younger than 18 years old. Claims were excluded in the
presence of a code at the time of the index visit indicating
pregnancy or evidence of serious pathology or disease,22–25

including metastatic disease, cauda equina, spinal infection,
ankylosing spondylitis, or fracture (Suppl. Appendix B).

Study Variables

Our independent variable was the first contact each patient
had with the health care system. We termed this the “portal
of entry.”A combination of point of service codes and internal
financial services subgroup codes identified the following
providers as independent variables: (1) Emergency Depart-
ment (ED); (2) primary care; (3) surgery (orthopedics or
neurosurgery); (4) specialty care (rheumatology, physiatry, or
pain management); (5) chiropractic care; (6) physical therapy;
or (7) other. Patients in the “other”category were unattributed
or attributed to a provider that comprised <1% of the final
sample (Suppl. Appendix C).

Demographics included age, gender, and insurance coverage
(Medicare, Medicaid, or commercial). Covariates included
mean (age-adjusted) Charlson Co-Morbidity index (CCI)
score and indicators for individual CCI conditions, including
congestive heart failure, peripheral vascular disease, chronic
obstructive pulmonary disease, diabetes, hypertension,
anxiety, and depression.26 Additional covariates included self-
reported body mass index >30 (yes/no), serious persistent
mental illness (SPMI) (yes/no), and high health care use
(yes/no). SPMI is defined as individuals diagnosed with
schizophrenic disorders, episodic mood disorders, or bor-
derline personality disorders based on ICD-9/ICD-10 codes
(Suppl. Appendix D) over the previous 12-month period.
High resource users were identified by using insurance
company internal predictive models that identify members
at risk for increased health care utilization. These models
flag members with spending above a threshold and/or with
escalating utilization. The model uses claims, pharmacy, and
demographic data from the previous 12 months to predict
whether use will continue to escalate or remain above the
spending threshold over the following 12 months. Members
with end-stage renal disease, transplant, and cancer are
excluded from the models as they are expected to have high
spending and use.

We created several dependent variables representing the
amount and type of health care use occurring in the
12 months following the index visit. Using point of service
codes, diagnostic-related group codes, and CPT-4 codes,
we identified a specific service (one of our variables),
whether it was associated with a LBP code, and when
it occurred. “Episode length” was operationalized as the
time from the date of the index visit to the date of the
last claim with a LBP diagnosis code. An episode was
considered “resolved” when a patient had 90 days without a
claim. We used dichotomous outcomes (yes, no) to indicate
the presence of an opioid prescription, specialist referrals
(visit to orthopedics, neurosurgery, physical medicine, and
rehabilitation, and/or pain management, spinal injections, and
surgical intervention). High-tech imaging included magnetic
resonance imaging (MRI) or computed tomography (CT)
use. Low-tech imaging included radiographs. Unplanned
care use was defined as subsequent use of the ED. An
opioid prescription related to LBP was operationalized using
pharmacy claims. When a prescription is filled, the fill date
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and the date the prescription was written are loaded into the
claim. When the date the prescription was written coincided
with a visit claim date that had an LBP-related diagnosis code,
that prescription was associated with the current LBP episode.
Time-to-event variables were created and operationalized as
“time in days” from the index visit to the first claim with an
LBP diagnosis and the variable.

We considered both total medical use and low back–related
medical use in the subsequent year. Costs were calculated
using United States dollars and included the index visit. Total
cost of care (TCOC) was the benefit allowed amount, includ-
ing copays, for medical and pharmacy claims for 365 days
following the index visit, while LBP-related costs were the
TCOC for medical and pharmacy claims with associated LBP
diagnosis codes.

Other outcomes included opioid prescription, specialist
referral (visit to orthopedics, neurosurgery, physical medicine
and rehabilitation, and/or pain management), high-tech imag-
ing (including MRI or CT), low-tech imaging (radiograph),
spinal injection, additional ED use, and progression to surgical
intervention. Additional description of study variables can be
found in Supplemental Appendix E.

Data Analysis

Descriptive analyses were completed and stratified by first
choice of provider (ED, primary care, surgery, specialty care,
chiropractic care, physical therapy, and other). We calculated
adjusted cumulative incidence and time to event curves for
each outcome. Finally, we calculated hazard ratios for each
of these outcomes using Cox proportional hazards models.
Proportional hazard assumptions were met, and Kaplan Meier
curves are available for review in Supplemental Appendix F.
Because the selection of first provider can be influenced
by observed and unobserved baseline characteristics, we
attempted to account for the systematic differences in
the populations that choose each provider. Traditionally,
researchers have used regression adjustments or structural
approaches to address selection bias.27 Recently, more
contemporary methods have evolved incorporating time to
event outcomes and hazard ratios. Because our secondary
outcomes were overwhelmingly time to event outcomes,
we chose inverse probability of treatment weighting. Austin
et al found that survival curves can be used to estimate each
group (or in our case, first provider) separately with the
simple weighting and “distribution” of baseline covariates:
“the use of the ‘crude’ Kaplan–Meier estimator can allow
for an unbiased comparison of survival between treatment
(or exposure) groups.”28 In our study, propensity scores were
generated using a multinomial logistic regression to determine
the probability of an individual choosing 1 provider over
another. Initial diagnosis, baseline demographics, and all
covariates were included in the multinomial model. Primary
care was the reference group because more than 50% of
patients chose this as their primary portal of entry, and many
payment models use primary care as the preferred entry point
into the health care system. Use of this technique results in
“an artificial treatment population,” where the first choice of
provider remains independent from the baseline measures.29

Mean and median costs were calculated independently for
each portal of entry and for both total medical costs (TCOC)
and those costs that were linked to the episode via a low back
code in the first billing position. The 95% CIs were calculated

Figure. Sample selection.

using means, whereas interquartile range was calculated for
median costs.

Results

The final sample consisted of 29,806 participants with a
health care visit for acute LBP from July 1, 2015, to June
30, 2018 (Figure). The top 3 portals of entry, primary care
(n = 15,199; 51%), chiropractic care (n = 4971; 17%), and
the ED (n = 2895; 10%), accounted for over 75% of the
patients (Tab. 1). Younger patients tended to choose chiro-
practic care, whereas females chose specialty care and phys-
ical therapy. Comorbid health burden, estimated using age-
adjusted CCI, was highest in those who chose surgery or the
ED. Comorbid health burden was lowest in the chiropractic
care group. Members with mental health disorders (anxiety,
depression, SPMI) were more likely to choose a surgeon or
the ED. In terms of spending, those who chose specialty care
had increased potential (14%) for increased utilization over
the next year compared with chiropractic care (5.4%).

Episode Length

Patients who entered through the ED, chiropractic care, and
physical therapy had the shortest median episode length at
35 days (ED interquartile range [IQR] = 10, 79; chiropractic
care IQR = 10, 95) and 37 days (physical therapy IQR = 18,
7). Those who entered through specialty care had the longest
median length of episode at 68 days (IQR = 30, 136) (Tab. 2).

Costs of Care

The average TCOC for all medical costs was lowest in
those who first sought care with chiropractic care ($7,761;
95% CI = $7,306–$8,218) or physical therapy ($11,612;
95% CI = $10,586–$12,638). The highest average TCOC
for all medical costs was seen in those patients who chose
the ED ($20,028; 95% CI = $18,903–$21,154) and those
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who entered through surgery ($17,825; 95% CI = $16,794–
$18,857). Similarly, when costs were limited to claims
associated with LBP codes, the lowest average spending
occurred in chiropractic care ($992; 95% CI = $913–$1,072)
and physical therapy ($1,925; 95% CI = $1,689–$2,161),
whereas the highest LBP-related spending was seen in surgery
($4,346; 95% CI = $3,870–$4,821) and the ED ($3,382;
95% CI = $3,102–$3,661) (Tab. 2).

Radiography (Low-Tech Imaging)

Radiography use was highest in those members who had first
contact with a surgeon or a primary care provider (PCP).
A total of 61% of those who saw a surgeon and 47% of
those who saw their PCP would undergo a radiograph within
30 days following the index visit. In contrast, 6% of those who
saw a physical therapist and 19% who saw a chiropractor
received a radiograph in the first 30 days. During the next
year, just over 24% of those who sought physical therapy or
chiropractic care would receive a radiograph compared with
over 70% for those who saw a surgeon and 60% for those
who saw their PCP. In terms of risk, individuals seen in the
surgical setting were 1.46 times (95% CI = 1.43–1.49) more
likely to receive a radiograph than those seen by their PCP.
Hazard ratios were lower than 0.5 for all other providers
(Tab. 2).

CT/MRI (High-Tech Imaging)

A total of 49% of those who chose primary care or surgery
as their first provider received a CT or MRI in the 30 days
following the index event. A total of 65% of those who chose
primary care or surgery would receive a CT or MRI in the
year following the index visit. In contrast, only 3% of those
who entered through chiropractic care and 9% of those who
entered through physical therapy received a CT or MRI in
the first 30 days. MRI/CT use was greatest in the primary
care group because hazard ratios for all providers relative
to primary care were <1.00. Patients receiving chiropractic
care and physical therapy had the lowest risk of receiving an
MRI/CT, at any time in the subsequent year, with hazard ratios
of 0.09 (95% CI = 0.08–0.1) and 0.26 (95% CI = 0.26–0.27),
respectively (Tab. 3).

Injections

A total of 55% of individuals who entered through specialty
care received an injection compared with <5% of those choos-
ing chiropractic care and 15% of those choosing physical
therapy. Relative to primary care, the risk of receiving an
injection increased 2.2 times (95% CI = 2.16–2.26) when
the first provider was specialty care. Entry through the ED
increased the risk of injection by 1.2 times at any point during
the next year (95% CI = 1.21–1.27) (Tab. 3).

Opioid Prescribing

Opioid prescription rates were highest for those who chose
the ED (55%) and specialty care (39%). Rates were lowest
for those who chose chiropractic care (5%) and physical
therapy (11%). We found that, compared with first contact
with primary care, those who chose the ED had a 2.82 (95%
CI = 2.75–2.90) higher risk of filling an opioid prescription
at any point during the year following the index visit. A total
21% of those prescriptions were filled on the day of the
index visit (Day 1), with 33% filling a prescription in the first
30 days. Those who entered through specialty care were 1.58
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6 First Provider Influences Subsequent Health Care Utilization

Table 3. Adjusted Cumulative Incidence and Hazard Ratios for Health Care Usea

Day 1 Day 30 Day 60 Day 90 Day 365 Hazard Ratio (95% CI)

Radiograph (low tech)
ED 6.80% 23.90% 29.50% 32.78% 39.10% 0.48 (0.47–0.50)
PCP 36.44% 47.57% 52.69% 55.67% 61.20% 1.00
Surgery 51.39% 61.49% 65.62% 68.20% 72.61% 1.46 (1.43–1.49)
Specialty care 9.70% 21.25% 26.75% 29.68% 38.00% 0.46 (0.45–0.47)
Chiropractic 15.27% 18.55% 19.90% 20.82% 24.46% 0.26 (0.26–0.27)
Physical therapy 0.73% 6.20% 9.87% 12.48% 22.02% 0.23 (0.23–0.24)
Other 21.26% 29.31% 35.06% 38.22% 47.99% 0.48 (0.47–0.50)

MRI/CT (high tech)
ED 8.01% 33.33% 40.97% 44.28% 49.33% 0.61 (0.59–0.62)
PCP 25.39% 49.33% 56.60% 60.43% 65.28% 1.00
Surgery 3.39% 49.29% 57.45% 60.48% 65.98% 0.90 (0.88–0.92)
Specialty care 2.56% 27.41% 33.66% 36.85% 45.80% 0.52 (0.51–0.53)
Chiropractic 0.10% 2.92% 4.61% 5.65% 9.66% 0.09 (0.09–0.10)
Physical therapy 0.82% 9.30% 15.01% 18.68% 27.57% 0.27 (0.26–0.27)
Other 39.94% 51.15% 56.32% 59.20% 63.50% 1.13 (1.11–1.15)

Injection
ED 11.02% 19.86% 24.35% 27.39% 33.85% 1.24 (1.21–1.28)
PCP 3.99% 12.41% 19.79% 24.81% 34.05% 1.00
Surgery 3.47% 14.26% 22.63% 27.47% 35.35% 1.04 (1.02–1.07)
Specialty care 15.42% 34.14% 43.87% 47.73% 55.13% 2.21 (2.16–2.26)
Chiropractic 0.04% 0.82% 1.71% 2.33% 4.93% 0.13 (0.12–0.14)
Physical therapy 0.08% 2.37% 5.79% 7.75% 15.33% 0.39 (0.37–0.40)
Other 6.03% 11.21% 19.54% 24.71% 32.47% 1.04 (1.01–1.07)

Opioid script filled
ED 38.17% 49.64% 51.33% 52.37% 55.41% 2.82 (2.75–2.90)
PCP 10.01% 16.86% 20.19% 22.40% 28.02% 1.00
Surgery 8.97% 14.22% 16.81% 19.43% 24.69% 0.90 (0.85–0.90)
Specialty care 18.39% 27.34% 30.94% 33.14% 39.26% 1.58 (1.54–1.63)
Chiropractic 0.34% 2.29% 3.02% 3.44% 5.41% 0.19 (0.18–0.20)
Physical therapy 0.57% 4.24% 5.71% 6.53% 10.77% 0.35 (0.34–0.37)
Other 7.47% 13.51% 17.53% 22.13% 28.74% 0.95 (0.93–0.98)

Surgery
ED 1.11% 2.28% 2.73% 2.97% 4.21% 1.20 (1.10–1.31)
PCP 0.06% 0.42% 0.91% 1.37% 3.20% 1.00
Surgery 0.36% 1.09% 2.10% 3.56% 6.63% 2.05 (1.90–2.22)
Specialty care 0.00% 0.00% 0.04% 0.11% 1.45% 0.44 (0.40–0.50)
Chiropractic 0.00% 0.04% 0.06% 0.10% 0.36% 0.15 (0.12–0.18)
Physical therapy 0.00% 0.00% 0.33% 0.41% 1.14% 0.36 (0.34–0.42)
Other 0.29% 0.57% 1.44% 1.72% 2.87% 0.70 (0.64–0.77)

Specialist referral
ED 5.60% 30.16% 38.96% 43.42% 50.29% 0.88 (0.86–0.90)
PCP 10.32% 30.32% 42.50% 49.04% 56.88% 1.00
Surgery N/A 41.01% 59.72% 66.02% 72.73% 1.66 (1.63–1.70)
Specialty care N/A 40.71% 59.99% 69.35% 75.48% 1.79 (1.76–1.83)
Chiropractic 0.06% 2.09% 3.56% 4.61% 8.27% 0.12 (0.11–0.12
Physical therapy 0.24% 6.20% 11.50% 15.33% 25.86% 0.36 (0.35–0.37)
Other 2.87% 26.15% 39.94% 46.84% 54.02% 0.84 (0.83–0.86)

Unplanned care use
ED 11.30% 23.87% 26.08% 27.47% 30.81% 5.64 (5.35–5.93)
PCP 1.03% 3.21% 4.01% 4.65% 6.63% 1.00
Surgery 0.48% 1.58% 2.42% 3.03% 4.52% 0.70 (0.65–0.74)
Specialty care 0.48% 1.67% 2.12% 2.56% 4.94% 0.71 (0.66–0.75)
Chiropractic 0.14% 0.84% 1.01% 1.15% 1.83% 0.35 (0.32–0.39)
Physical therapy 0.16% 0.82% 1.39% 1.71% 3.91% 0.63 (0.56–0.67)
Other 2.87% 5.75% 6.90% 7.47% 9.48% 1.58 (1.50–1.67)

aED = emergency department; PCP = primary care physician.

(95% CI = 1.54–1.63) times more likely to receive an opioid
prescription, with 18% filling that prescription on the day of
the index visit. Those who chose surgery, physical therapy,
and chiropractic care were less likely to receive an opioid
prescription compared with primary care. Hazard ratios were
<1.0 for physical therapy (0.39; 95% CI = 0.37–0.40), chiro-
practic care (0.13; 95% CI = 0.12–0.14), and surgery (0.90;
95% CI = 0.88–0.92) groups (Tab. 3).

Surgery
In our sample, fewer than 7% of those who initiated care
at surgery, and 4% of those who chose the ED progressed
to surgery over the next 12 months. In contrast, those who
sought care from a chiropractor or physical therapist had
significantly lower rates of surgical intervention. Those who
chose chiropractic care progressed to surgery <1% of the
time, and just over 1% of those who chose physical therapy
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required surgical intervention. Those who chose surgery first
doubled their risk (2.0; 95% CI = 1.90–2.22) of undergoing
a low back–related surgical procedure over the next year.
Patients who used the ED had the second highest risk of
surgical intervention (1.2; 95% CI = 1.10–1.31) (Tab. 3).

Specialty Referral

Specialty referral was defined as a referral to orthopedic
surgery, neurosurgery, physical medicine and rehabilitation,
rheumatology, or pain management. Referral to a specialist
at any point during the next year was highest for the surgery
group (1.66; 95% CI = 1.63–1.70) and the specialty care
group (1.79; 95% CI = 1.76–1.83). This is likely because these
portals of entry continued to manage members who chose
them as their initial provider of choice. All other providers
had hazard ratios <1.00, indicating rates of referral less than
that of the reference group (Tab. 3).

Unplanned Care Use

Unplanned care use was highest in those members who chose
the ED first. Over 30% of those who chose the ED would have
an additional LBP-related visit to the ED. Members who chose
the ED as their first contact provider were 5 times more likely
to use the ED for a low back–related claim at any time during
the year following their index visit (5.64; 95% CI = 5.35–
5.93). All other portals of entry (except the “other” group)
had hazard ratios <1.00, indicating rates of use less than that
of the primary care reference group (Tab. 3).

Discussion

The purpose of this study was to investigate the impact that
patient choice of first provider has on medical use in patients
with an acute episode of LBP. As in previous studies,17,30

the most common entry points into the system were pri-
mary care, chiropractic care, and the ED. Those who chose
chiropractic care and physical therapy first had lower risks
of use for all outcomes. Additionally, chiropractic care and
physical therapy had the lowest TCOC and low back–related
medical spending. These 2 groups, however, have some unique
characteristics that make them different from other portals of
entry.

First, these providers are not medical doctors. Neither
has prescribing rights and, during the timeframe under
analysis, only chiropractors could provide or refer for
imaging. This naturally forces physical therapists and
chiropractors to choose nonsurgical interventions. Second,
many medical providers seek a “pathoanatomic diagnosis.”
The pathoanatomic diagnosis rarely drives interventions used
by physical therapists. The timing of care also appears to be
an issue. Patients can seek physical therapy and chiropractic
care at any time during an episode, even while receiving
care from other providers. Emerging evidence suggests that
those patients who choose physical therapy and chiropractic
care early in an episode have improved outcomes and lower
costs compared with other providers.16,17,31 Data continue
to suggest that these 2 professions, when accessed early
in the course of care, provide cost-effective, nonsurgical
management strategies for LBP that align with CPG’s.

Of particular concern was the volume of patients filling a
prescription for opioids. A total of 34% of our total sample
would fill at least 1 prescription for opioids within the year
following their index visit. A total of 38% of those who used
the ED as their entry point would fill a prescription on Day

1, with 50% of patients filling a prescription within the next
30 days. Although these rates seem high, they are similar to
previously studied cohorts.30 These rates are not however, in
line with past and current CPG’s.32–34

Utilization of MRI/CT was just as concerning. The Ameri-
can College of Physicians and the American Pain Society joint
CPG recommends “clinicians should not routinely obtain
imaging or other diagnostic tests in patients with nonspecific
LBP.”35 These guidelines also state “diagnostic imaging and
testing for patients with LBP should only be used when severe
or progressive neurologic deficits are present or when serious
underlying conditions are suspected on the basis of history and
physical examination.”34 Since we excluded emergent LBP
codes from our data set, emergent imaging should have been
minimized. What we found however, was that 51% of the
total population received an MRI/CT in the year following
their index visit. Of those who received imaging, 29% of
those images occurred on the day of the index visit. A total of
73% of MRI/CTs would occur within the first 30 days. That
equates to 36% of our entire patient population being imaged
within the 30 days following their index visit. When we break
this down by provider type, 65% of those members who saw
their PCP or a surgeon as the first provider would get an MRI
over the next year. An argument might be made for the surgery
cohort, as surgeons use MRI in their decision making about
those patients who are appropriate for surgery. The rates in
primary care, however, are confusing and warrant further
investigation. In contrast, utilization rates of MRI in the phys-
ical therapy and chiropractic groups are significantly lower
than other providers. Overall, there appears to be a lack of
concordance between current CPGs and chosen interventions
or referrals. This indicates that despite increased attention,
there is still much work to be done with dissemination and
implementation of best practice standards.34–36

Findings from this study appear to indicate that the first
provider seen for an acute episode of LBP influences immedi-
ate health care utilization. What has been unclear to this point
is the impact the initial choice of provider has on utilization
over time. Our data show a relationship between the initial
choice of provider and the interventions used, the initial costs
incurred, and those medical costs related to the treatment of
LBP for the subsequent 12 months after the index visit.

We identified several strengths and limitations in this study.
Compared with previous studies, this study substantially
increased heterogeneity and overall sample size. Though the
increase in heterogeneity could be considered a limitation,
the use of an expanded code set better represents the actual
population of those with back pain coming into the system.
After controlling for nefarious conditions such as cancer
and fracture (Suppl. Appendix B), we’re left with the true
representation of non-emergent back pain. This is clearly
a source of selection bias based on symptom severity, but
we attempted to control for this using treatment weighted
propensity scoring. There was also concern surrounding
with the inclusion of osteomyelitis and discitis rather than
excluding them as emergent conditions. Though we do not
consider them “emergent conditions,” their treatment path-
ways may deviate significantly than those with what would be
considered “traditional” low back pain. A more homogenous
cohort may give use the behavior of specific conditions, but
it would also decrease the generalizability. Unfortunately, our
conclusions were limited by the use of administrative claims
data. Our data, though robust, contains no clinical infor-
mation, which could clearly influence a patient’s choice of
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practitioner and a practitioner’s choice of intervention. This
results in an inability to assess clinical outcomes and limits
insights to utilization trends. Additionally, because of the
administrative database queried, we cannot reliably attribute
all events to any 1 specific provider. For example, if an
individual is seen in the ED and has an MRI 7 days later,
we cannot determine who ordered the MRI; only that the
patient received the service.

Another potential limitation was our cost analysis. The
focus of this study was to identify patterns of utilization,
providers, and timing. The cost analysis we provided was
unadjusted and may have therefore been influenced by the
makeup of the individual groups. However, even with this
potential confounder, we still found, in post hoc analysis,
higher utilization and higher costs within certain first provider
groups.

Finally, our data does not consider populations with no
insurance, those with catastrophic coverage or those choosing
to pay out of pocket. Because our data is claims based, and
these patients would pay out of pocket, there would be no
claim to identify this group. There is information available
indicating that these populations are accessing the health
system, but their provider of choice may not be represented
in this study.37 The behavior of this group may be vastly
different than their partially of fully insured counterparts.
Moreover, for those patients with insurance, benefit structure
may influence patient choice. Many commercial plans have
large co-pays that discourage patients from accessing certain
providers or services. Medicaid, in contrast, has no co-pay.
The low reimbursement rates however may create a financial
disincentive for providers to accept patients with Medicaid.
Finally, access and availability of services directly influences
utilization. These influences can all be considered forms of
selection bias. Despite the use of statistical methods to control
for potential bias, we cannot fully eliminate the impact of
selection bias on this study.

Notwithstanding these limitations, there are substantial
strengths in this study. Previous analyses were limited by their
use of primarily commercial data30,38,39 or data derived from
smaller health systems.17 We analyzed claims from a health
plan that has public and commercial lines of business. The
size of the insurer and the number of active members allow
for specific inclusion criteria while still providing a robust
sample size. The inclusion of all payors allowed for a better
representation of the those who may present to specific types
of providers, reducing selection bias. Additionally, the use of
an exhaustive code set allowed us to capture a more inclusive
picture of the impact of LBP on our population and better
represent coding practices that may vary from physician office
to office.

This study offers compelling evidence that the first provider
seen for an acute episode of LBP influences the trajectory of
a specific patient episode and future health care utilization.
Furthermore, it appears that per episode costs for low back
care and total medical spending for year following the index
visit are also influenced by the choice of first contact provider.
As health care resources continue to dwindle, we need to
consider more efficient and cost-effective strategies to manage
patients with LBP. Implementation strategies should be multi-
faceted, aimed at behavior change, and involve increased
use of nonsurgical and non-opioid interventions. Given that
chiropractic care and physical therapy provide nonpharma-
cologic and nonsurgical interventions that promote behavior

change, significant consideration should be given to these
practitioners as first-line providers of care for LBP. Their
participation appears related to a decrease in both immediate
and long-term utilization of health care resources.
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