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ABSTRACT

Introduction:

Physical therapy (PT) is recommended as a primary treatment for low back pain (LBP), a common and impactful mus-
culoskeletal condition after limb loss. The purpose of this brief report is to report the duration and cost of PT care, and
subsequent escalation of care events, for LBP in service members with and without limb loss.

Materials and Methods:

This was a retrospective cohort, descriptive study. Service members with and without limb loss (matched) who received
PT for LBP at a military treatment facility from 2015 to 2017 were included. Duration of PT care, number of PT visits, and
escalation of care events 1 year after PT were extracted from medical records. Escalation of care events was identified
as epidural steroid injections, referrals to specialists (e.g., orthopedists, spine surgeons, and pain management), and
LBP-related hospitalizations.

LBP-related PT encounters were queried; duration of care, number of visits, and cost of care were quantified. Escalation
of care events, including opioid prescription, epidural steroid injections, specialty referrals, and hospitalizations, were
identified up to 1 year after PT care.

Results:

The average course of PT care for LBP was 12.9 more visits, 48.7 days longer, and $764.50 more expensive in service
members with limb loss (n = 16) vs. those without limb loss (n = 48). Higher rates of opioid prescriptions and specialty
referrals were observed in service members with limb loss.

Conclusions:
This study suggests that service members with limb loss and LBP received higher quantities and longer durations of PT

H

than those without limb loss, yielding a nearly 4 times higher cost of PT.
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INTRODUCTION

Caring for young service members with limb loss throughout
their lifespan requires tremendous resources from the Mili-
tary Health System (MHS)—i.e., an estimated lifetime cost
exceeding $1.5 million for each service member with limb
loss.!"? Secondary conditions, like low back pain (LBP),>°
can adversely affect long-term outcomes after limb loss,>7~°
which is particularly concerning for service members who are
generally young at the time of limb loss. Among persons with
limb loss, annual prevalence rates for LBP can reach 90%,3*
and nearly half of persons with limb loss have reported LBP
as “more bothersome” than either residual or phantom limb
pain.'? Moreover, LBP is the condition most contributing to
a reduced quality of life among veterans who had sustained
traumatic limb loss more than 20 years prior.” Physical ther-
apy is recommended by clinical practice guidelines (CPGs)
as the primary strategy for LBP.!'~!> Despite recommenda-
tions for PT to address LBP, pharmacological interventions,
surgery, and injections are still utilized.
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Opioids can provide interim relief of LBP and improve
sleep; however, short-term side effects include nausea, dizzi-
ness, vomiting, constipation, and dry mouth.'®~!'® How-
ever, the long-term side effects of opioids, such as risk for
overdose, abuse, and addiction, cannot be ignored. Addi-
tionally, veterans with LBP whose treatment starts with a
prescription of opioids (compared to PT) are more likely to
have subsequent spinal surgery and become chronic opioid
users.'” Surgical procedures such as radiofrequency abla-
tion, laminectomy, and spinal decompression surgeries can
provide short-term pain relief, while long-term effects are
unknown.??:2! The utilization of PT early in the treatment of
LBP can decrease the probability of opioid prescription,?” risk
for long-term opioid use,? and reduce the probability of imag-
ing services, emergency department visits, and cost of medical
care.”?

The MHS recommends nonopioid medications and non-
pharmacological treatments as the primary interventions for
service members with acute LBP?>* Service members who
receive nonpharmacological treatments for LBP tend to have
lower odds of duty limitations, hospitalization, and opioid
prescription, whereas those who were prescribed opioids
had negative outcomes.”” Some patients with LBP receive
interventions with little to no relief, leading to suboptimal
outcomes and inefficient use of MHS resources.?®

One-year post-injury, service members with limb loss uti-
lize PT at a higher rate than civilian counterparts (111-129
vs. 34 visits 1-year post-injury),”’ which could lead to more
expensive care. It is plausible that service members with limb
loss and LBP receive PT interventions with little to no pain
relief resulting in long-term health care utilization, leading to
suboptimal outcomes and inefficient use of MHS resources.?
This may result in many patients with LBP requiring contin-
ued long-term symptom management. Receiving PT early for
LBP reduces the probability of imaging services, emergency
department visits, and cost of care.?> The purpose of this study
was to report the duration and cost of PT care and associ-
ated escalation of care events (i.e., opioid prescription, spinal
injection, referral to specialist, and hospitalization) for LBP
in service members with and without lower limb loss.

MATERIALS AND METHODS
A retrospective cohort, descriptive study was conducted on
service members who received PT for LBP at the Naval
Medical Center San Diego or Walter Reed National Military
Medical Center from January 1, 2015 to January 1, 2018. Ser-
vice members with lower limb loss were identified through
the Extremity Trauma and Amputation Center of Excellence
Registry and the Military Data Repository and were matched
at a 1 to 3 ratio to a representative cohort of service mem-
bers without lower limb loss based on age, gender, body mass
index, and care location.

LBP diagnoses were identified through the International
Classification of Disease, 10th Revision (ICD-10) codes. The
date of the first PT evaluation was defined as the index date.

From the index visit, a 12-month period before the index visit
and a 12-month follow-up period were queried. PT encounters
related to LBP were identified using the Medical Expense and
Performance Reporting System (MEPRS) and Current Proce-
dural Technology (CPT) codes. MEPRS codes identified the
care provider (e.g., PT, primary care, and orthopedics), and
CPT codes identified PT evaluations and interventions. Dura-
tion of care was defined as the number of days between the
index and final PT visit. The final PT visit was determined if
no follow-up visits were identified for at least 45 days. The
total number of PT visits was then quantified between the
index and final PT visits. Cost of PT care was calculated using
payment rates for all CPT codes used based on the maxi-
mum allowable charge rates for Medicare data or TRICARE
claims published in the Civilian Health and Medical Program
of Uniformed Services system.?’

Opioid prescription was queried using the Pharmacy Data
Transaction Service (PDTS) and identified by the American
Hospital Formulary System therapeutic class codes 280808
and 280812. One-year escalation of care events was iden-
tified as epidural steroid injections, referrals to specialists
(e.g., orthopedists, spine surgeons, and pain management),
and LBP-related hospitalizations. The medical resource uti-
lization data was identified and categorized using MEPRS
codes, CPT codes, and Healthcare Common Procedure Cod-
ing System, along with LBP ICD-10 codes.

Descriptive characteristics, including means, SDs, median,
and interquartile range, were calculated for patient demo-
graphics and medical management domains. Wilcoxon tests
were used to assess differences in number of PT visits, dura-
tion of PT care, cost of PT care, opioid prescriptions, spinal
injections, spinal surgery, referral to specialists, and LBP-
related hospitalizations between service members seen for
LBP with and without limb loss. All tests were two-sided
(ax=0.05). No modeling was conducted due to the very small
sample sizes.

RESULTS

The two groups, service members with unilateral lower
limb loss and LBP wand service members with LBP but
without limb loss, did not significantly differ in age, sex,
height, weight, or body mass index (Table 1; P>.05). At
the index visit, service members with lower limb loss were
5.5 + 3.3 years from traumatic injury. Most service members
had below-knee (50%) or above-knee (44%) limb loss, and
6% had concurrent lower and upper extremity involvement.
The average course of PT care for patients with LBP and
limb loss was 12.9 more visits, 48.7 days longer, and $764.50
more expensive than patients with LBP but without limb loss
(Table 2).

During the 12 months before the index visit, higher rates
of opioid prescriptions (63% vs. 42%) and specialty referrals
(44% vs. 29%) were observed in service members with vs.
without limb loss (Figure 1). The percentage of service mem-
bers with opioid prescriptions during the 12-month period
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Table 1. Participant Demographics by Group

Participants without
limb loss (N = 48)

Participants with
limb loss (N = 16)

Age (years) 32.8+5.3 32.8+5.5

Sex (male, %) 100% 100%

Stature (cm) 176.8+7.9 1742+ 4.8

Body mass (kg) 84.0+£8.5 80.5+£5.6

Body mass index 26.8+ 1.8 264 +2.7
(kg/m?)

Means and SDs are provided for each variable.

Table 2. Physical Therapy Care for Low Back Pain by Group

Control (participants

without limb loss) Participants with

(N=48) limb loss (V =16)

Number of physical

therapy visits
Mean £ SD 6.5+2.1 19.4+£3.6
Median (IQR) 4.0 (2.0-8.5) 7.5 (1.5-30.0)
Duration of physical

therapy care (days)
Mean £ SD 70.4+£12.5 119.1 +£21
Median (IQR) 44.5 (25.5-817.5) 93.0 (40.0-179.5)
Cost of physical

therapy care ($)
Mean £ SD 262.4 +£351.6 1026.9 +1353.5
Median (IQR) 157.0 (71.9-298.7) 449.1 (122.9-1455.8)

IQR = interquartile range.

after PT care remained the same for those with limb loss,
whereas a slight increase (+6%) was observed in service
members without limb loss (Figure 1). During the 12-month
follow-up period, the percentage of service members with
specialty care referrals for LBP was lower in both groups
(=7%; Figure 1). A small percentage of service members in
either group received spinal injections before PT care, but
after PT care, these percentages increased slightly (+6-7%;
Figure 1). Before receiving PT, a small percentage of service
members had LBP-related hospitalizations; after receiving
PT, this increased slightly (+4%) for service members with
lower limb loss yet remained the same for service members
without limb loss (Figure 1).

DISCUSSION

The findings of the study suggest that service members with
lower limb loss and LBP receive higher quantities and longer
durations of PT care than their counterparts without limb loss.
However, it is unclear if LBP improved as a result of PT,
since symptom intensity and frequency were not assessed
in this study. Differences in PT utilization translated to a
nearly 4 times higher cost of PT care for LBP in those with
lower limb loss. The total cost of LBP-related care can be
60% lower when LBP care is provided in adherence with
CPGs.” In a recent study of service members with LBP,
the likelihood of incurring 1-year escalation-of-care events,

MILITARY MEDICINE, Vol. 00, Month/Month 2024

such as receiving an opioid prescription or spinal injections,
was 50-220% higher for those who received intervention not
supported by the CPG recommendation such as mechani-
cal traction, but lower by 50% for patients who received
CPG-supported interventions such as manual therapy.*® It is
unclear whether service members in the current study received
CPG-recommended PT care or not. Further exploration of
PT care in service members with lower limb loss and LBP
is needed to determine the efficacy and efficiency of CPG
recommendations for this cohort.

Despite the lack of CPG recommendations for the use of
opioids for LBP management,'!-13-14:31-33 3 high percentage
of service members with and without lower limb loss received
an opioid prescription before and after PT care, similar to pre-
vious reports.>* Although service members may have received
an opioid prescription if their LBP was not resolved with PT,
it is plausible that they may have also received opioids for
other concomitant medical problems. Given that opioid pre-
scription data within the DHA Pharmacy Data Transaction
Service are not linked with a specific diagnosis code, iden-
tification of the exact purpose for the opioid prescription is
unattainable. Nevertheless, early utilization of PT for LBP can
reduce the probability of opioid prescription,?? risk for long-
term opioid use,”® and escalation of care events.”> Receiving
PT care early for LBP should be considered as an option to
reduce the cost of care. Additionally, the use of passive PT
interventions can increase the patient’s likelihood of subse-
quent opioid prescription and other specialty cares for LBP,
while the use of manual therapy can reduce opioid use.?>-3
Future work should focus on evaluating the timing of PT care
and type of PT interventions utilized in service members with
limb loss and LBP. Since this was a retrospective study that
queried patient medical records, the researchers are unable
to make a definitive conclusion on the purpose of the opioid
prescription.

Several limitations should be considered when interpreting
the findings of the current study. The retrospective analy-
sis evaluated PT billing practices, which are generally not
standardized and may not reflect the extent of procedures
performed. Anecdotal reports from physical therapists at the
two queried facilities indicated that providers frequently did
not attach an LBP-related ICD-10 code to the visit when
evaluating and treating a patient with lower limb loss for
LBP, since concomitant problems (e.g., mobility and balance
issues) were common and thus perhaps LBP was deemed as
lower priority than the amputation. As such, there are likely
more service members with lower limb loss who may have
received substandard PT care for their LBP but were not
identified for the current analysis. Additionally, it has been
observed that although service members without limb loss
receive a focused plan of care for their LBP when they receive
PT care, those with limb loss receive LBP treatments on an as-
needed basis as a part of their ongoing limb loss care, which
may contribute to more visits and a longer course of care.
The retrospective nature of this report limited the ability to
consider acuity and complexity of LBP symptoms, as well as

3
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Figure 1. Escalation of care events before and after receiving physical therapy care for low back pain (LBP). Solid black = service members without limb
loss, 1-year before index physical therapy visit for LBP. Solid gray = service members with limb loss, 1-year before index physical therapy visit for LBP.
Striped black = service members without limb loss, 1-year after index PT visit for LBP. Striped gray = service members with limb loss 1-year after index PT

visit for LBP.

psychosocial factors that may influence reported escalation of
care events. Future work should analyze the cost-effectiveness
of PT interventions for service members with LBP.

The findings of this preliminary retrospective study suggest
that service members with limb loss and LBP receive higher
quantities and longer durations of PT care than those without
limb loss, resulting in nearly a 4 times higher cost of PT care.
Additionally, service members with limb loss and LBP also
use higher rates of opioid prescriptions and specialty referrals
after receiving PT care. However, the current study is under-
powered; therefore, future research with larger sample sizes
and longitudinal analyses is recommended to identify more
effective strategies for the management of LBP after limb loss,
thereby improving short- and long-term function and quality
of life in this unique patient population.
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