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Background. Among older adults, it is not clear how different types or amounts
of physical therapy may be associated with improvements in back pain and function.

Objective. The study objective was to investigate the association between types
or amounts of physical therapist services and 1-year outcomes among older adults
with back pain.

Design. This was a prospective cohort study.

Methods. A total of 3,771 older adults who were enrolled in a cohort study and
who had a new primary care visit for back pain participated. Physical therapy use was
ascertained from electronic health records. The following patient-reported outcomes
were collected over 12 months: back-related disability (Roland-Morris Disability
Questionnaire) and back and leg pain intensity (11-point numerical rating scale).
Marginal structural models were used to estimate average effects of different amounts
of physical therapy use on disability and pain for all types of physical therapy and for
active, passive, and manual physical therapy.

Results. A total of 1,285 participants (34.1%) received some physical therapy.
There was no statistically significant gradient in relationships between physical
therapy use and back-related disability score. The use of passive or manual therapy
was not consistently associated with pain outcomes. Higher amounts of active
physical therapy were associated with decreased back and leg pain and increased
odds of clinically meaningful improvements in back and leg pain relative to results
obtained with no active physical therapy.

Limitations. The fact that few participants had high amounts of physical therapy
use limited precision and the ability to test for nonlinear relationships for the amount
of use.

Conclusions. Higher amounts of active physical therapy were most consistently
related to the greatest improvements in pain intensity; however, as with all obser-
vational studies, the results must be interpreted with caution.
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Back pain is an important public
health issue for older adults.
Approximately one-quarter to

one-third of older adults have preva-
lent back pain,1,2 and older adults
with low back pain have lower levels
of health-related quality of life and
greater functional limitations.2 As
the US population ages, back pain in
older adults is likely to become a
more significant public health prob-
lem. Increased morbidity and need
for care because of back pain can
strain the use of health care systems.
Specifically, back pain–related costs
and health care use among older
adults in the United States have
increased disproportionately com-
pared with the enrollment of older
adults in Medicare, the United States’
national health plan for older adults.3

As the population of older adults
grows, the demand will escalate.

Physical therapist services are com-
monly used to address functional
limitations in older adults with back
pain, yet the types and amounts of
physical therapy use and their
impacts on back pain and function in
older adults are unknown. One study
of Medicare data found that early
physical therapy visits were associ-
ated with less subsequent use of
back-related health care by patients
with nonspecific low back pain.4

However, because administrative
data were used in that study, the
authors had no information on cor-
responding changes in pain and

functional status. Additionally, the
authors did not examine the types of
interventions provided by physical
therapists. To gain a better under-
standing of the relationships
between types or amounts of physi-
cal therapist services and patients’
pain and function, research investi-
gating the comparative effectiveness
of active, passive, and manual phys-
ical therapy is needed.

In the absence of randomized clini-
cal trials, observational comparative
effectiveness research can provide
valuable information. Such research
can be used to examine the out-
comes of patients; to support the
decision making of patients, clini-
cians, and policy makers; and to help
generate hypotheses for how to
improve the delivery of health care
services.5 Although observational
comparative effectiveness studies
lack the robust internal validity of
randomized clinical trials, they have
several advantages. They may have
better external validity because they
are focused on studying the out-

comes of patients in more typical,
real-world practice settings.5,6 The
performance of an intervention
under real-world circumstances is
referred to as effectiveness, whereas
efficacy refers to the performance of
a treatment under ideal, well-
controlled circumstances.7 Such
studies also can be used to investi-
gate the effectiveness of interven-
tions in understudied populations,
such as older adults.5

We conducted an observational com-
parative effectiveness research study
to investigate the association
between types or amounts of physi-
cal therapist services and outcomes,
such as disability and pain intensity,
among older adults over the course
of 1 year. The primary aim was to
estimate the differences in patient-
reported outcomes among groups
defined by types or amounts of phys-
ical therapy use. The secondary aim
was to estimate the differences in
the numbers of participants achiev-
ing clinically important differences
in outcomes among these groups.

Available With
This Article at
ptjournal.apta.org

• eTable: Missing Outcomes for
Study Sample at 3, 6, and 12
Months

• eFigure: Proportion of
Participants Achieving a Clinically
Important Difference at Each
Follow-Up Time by Physical
Therapy Use Category

The Bottom Line

What do we already know about this topic?

Back pain is a common problem for many older adults, but few studies
have examined the outcomes achieved with physical therapist services
specifically in this population.

What new information does this study offer?

Greater amounts of total physical therapist treatments and active physical
therapist treatments were most consistently related to improvement in
pain intensity, but not disability, in older adults with back pain compared
with those who did not receive these treatments. The differences in
outcomes between groups, however, were small.

If you’re a patient or a caregiver, what might these
findings mean for you?

These findings suggest that the amount and type of physical therapist
treatments received by older adults with back pain may be modestly
related to the average improvement in back pain.
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We hypothesized that, relative to the
results of receiving usual medical
care without physical therapy,
receiving any amount of active phys-
ical therapy or manual physical ther-
apy would be associated with less
pain and disability, and receiving any
amount of passive physical therapy
would have no association with sub-
sequent pain and disability.

Method
Study Design, Data Source, and
Study Population
We conducted an observational
cohort study using the Back Pain
Outcomes Using Longitudinal Data
(BOLD) registry. The BOLD registry
comprises 5,239 adults who were 65
years old and older and who had a
new primary care visit for back pain.
We recruited participants from 3
integrated health systems in the
United States: Kaiser Permanente in
northern California; Henry Ford
Health System in Detroit, Michigan;
and Harvard Vanguard Medical Asso-
ciates/Harvard Pilgrim Health Care in
Boston, Massachusetts. We collected

data on demographic and baseline
clinical characteristics. We then
monitored participants prospec-
tively for 12 months, collecting
patient-reported outcomes at 3, 6,
and 12 months after the initial index
visit. We also collected data on
health care use for the 12 months
before and after the index visit from
participants’ electronic health
records (EHRs). Patients provide ver-
bal assent for their participation in
the registry, which includes access
to their medical records.

We excluded adults if they had had a
health care encounter for back pain
6 months before the index date,
prior lumbar spine surgery, develop-
mental spine deformities, inflamma-
tory spondyloarthropathy, known
spinal malignancy or infection, pri-
marily nerve compression–related
symptoms, or a serious medical
comorbid condition with a life
expectancy of less than 1 year. We
previously published a complete
description of the BOLD cohort
formation.8

For this analysis, we selected from
the BOLD registry participants who
had reached their 12-month
follow-up and for whom complete
EHR data were available as of May
2014. We excluded adults with miss-
ing outcomes at all 3 time points,
who had withdrawn from the study,
or who had died before their
12-month follow-up. We also
excluded adults from the Henry Ford
Health System because Current Pro-
cedural Terminology (CPT), fourth
edition, code-level data for physical
therapy services were not available
from this study site (Figure).

Physical Therapy Use
We determined the types and
amounts of physical therapy services
that participants received using the
CPT codes in their EHRs (CPT codes
97001–97535). Physical therapist
interventions were categorized as
active (eg, therapeutic exercise, neu-
romuscular reeducation, or thera-
peutic activity), passive (modalities),
or manual on the basis of the CPT
codes (Appendix 1). Most proce-
dures used by physical therapists,
such as those for therapeutic exer-
cise, neuromuscular reeducation, or
manual therapy, are assigned time-
based treatment CPT codes; 1 unit
corresponds to approximately 15
minutes of treatment. Non–time-
based codes, such as those for group
therapy or mechanical traction, refer
to a single procedure being per-
formed per session regardless of
time and can be charged only once
per session. Thus, a physical therapy
visit may consist of multiple CPT
codes, depending on the type and
amount of treatment provided, but
Medicare specifies that the total
number of time-based CPT codes
billed per session must not exceed
the total minutes of treatment.9

We recorded the amount of physical
therapy use as the sum of all physical
therapy CPT codes recorded in the
EHRs from baseline through the

Full BOLD Cohort
N=5,239

24 Months of Electronic
Medical Record Data Available

n=4,612

Sample Analyzed
n=3,771

Withdrawn or Deceased
n=202

Participants From Henry
Ford Health System

n=573

Missing All RMDQ
Outcomes

n=66

Figure.
Flow diagram of study enrollment. BOLD�Back Pain Outcomes Using Longitudinal
Data, RMDQ�Roland-Morris Disability Questionnaire.

Outcomes of Physical Therapy for Older Adults With Back Pain

192 f Physical Therapy Volume 95 Number 2 February 2015



12-month follow-up period. Thus,
the sum reflects the total amount of
treatment time. We described type
of use as the sum of CPT codes spe-
cific to each treatment category
(active, passive, or manual therapy)
during this same time period. We
then categorized the amount of
physical therapy use for the 12
months after the index visit on the
basis of the sum within each cate-
gory: none, low (1–4), medium
(5–9), high (10–14), or very high
(�15). For hypothesis testing, we
collapsed the active therapy use cat-
egory into none, low (1–4), medium
(5–9), and high (�10), and we col-
lapsed the passive and manual ther-
apy use categories into none, low
(1–4), and medium to high (�5)
because few participants had very
high or high amounts of use in each
of these categories.

Outcomes
The primary outcome measure was
the Roland-Morris Disability Ques-
tionnaire (RMDQ). The RMDQ is a
24-item, well-validated questionnaire
for back-related disability, and it has
been recommended for back pain
studies.10,11 The questions were
slightly modified to specify disability
from back pain or leg pain (sciat-
ica).8 Secondary outcome measures
were numerical rating scales (NRSs)
for back pain and leg pain.12 We
measured the pain NRS outcomes
with scores of 0 to 10 for average
pain in the preceding 7 days. We
prespecified minimal clinically
important differences for changes on
the RMDQ as improvement from the
baseline of greater than or equal to 5
points13 and for changes on each
pain NRS as improvement from the
baseline of greater than or equal to
30%.13

Covariates
At baseline, we collected data on the
demographic variables age, sex, eth-
nicity (Hispanic or non-Hispanic),
race, marital status, and education.

Health characteristics assessed at the
baseline interview were duration of
current back pain, scores on the
Patient Health Questionnaire-4
Depression and Anxiety 4-item
screen,14,15 scores of 0 (no confi-
dence) to 10 (complete confidence)
on a scale for the expectation of
recovery, smoking history, scores on
the Brief Pain Inventory, and scores
on the EQ-5D-5L. The Brief Pain
Inventory is a scale that measures,
with scores of 0 (no interference) to
10 (interferes completely), interfer-
ence with 7 domains: general activ-
ity, mood, ability to walk, normal
work, relations with other people,
sleep, and enjoyment of life. The
composite score is an average of
the scores for the 7 domains.16

The EQ-5D-5L is a standardized,
preference-based measure of general
health status. It consists of an index
that assesses 5 domains (mobility,
self-care, usual activities, pain/dis-
comfort, and anxiety/depression)
and a visual analog scale with scores
of 0 to 100.17

We also identified the use of addi-
tional interventions or diagnostic
imaging during the 12 months after
the participants’ index visits from
their EHRs. We used the date of ser-
vice for all back-associated CPT
codes pertaining to diagnostic imag-
ing, chiropractic visits, injections,
and surgeries to define the timing
and type of all concomitant interven-
tions during the study period.

Data Analysis
We used descriptive statistics to
describe the baseline characteristics
of the entire cohort and participants
with no, low, medium, high, and
very high total physical therapy use.
We described unadjusted means and
standard deviations for each out-
come measure at each time point by
strata of overall physical therapy use.

We used marginal structural models
to estimate the association between

amounts of all physical therapy,
active physical therapy, passive
physical therapy, and manual ther-
apy use and back-related disability
and pain. The use of marginal struc-
tural models is an appropriate
method to account for differences
between groups at baseline and dif-
ferences over time.18,19 In this analy-
sis, physical therapy interventions
were “time-varying interventions”
because they were initiated at differ-
ent time points and the amount of
exposure varied over time. In addi-
tion, the longitudinal analysis of
cumulative physical therapy inter-
ventions over multiple time points
created time-dependent confound-
ing bias because physical therapy
use and long-term outcomes were
associated with past outcomes and
treatments. Standard longitudinal sta-
tistical methods cannot fully adjust
estimates in the presence of time-
dependent confounding and time-
varying interventions. Thus, special-
ized statistical methods were
required.

Essentially, with marginal structural
models, participants were
reweighted by the inverse of the
probability that they would receive
the amount of treatment that they
experienced. Marginal structural
models involve a 2-step process. Step
1 involves creating the inverse prob-
ability of treatment weights, and step
2 involves applying these weights to
a regression model. To generate
these weights, we created propen-
sity scores for the probability of
receiving physical therapy interven-
tions during 3 time periods (0–3
months, 3–6 months, and 6–12
months). We categorized treatment
level as no physical therapy interven-
tion (0 CPT codes), low physical
therapy use (1–3 CPT codes), or high
physical therapy use (�3 CPT
codes), and we used ordinal regres-
sion to predict the propensity for
each treatment category using base-
line demographic and clinical data,
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intermediate pain and function out-
comes, and any prior treatments or
imaging. The primary idea was that
confounding might occur if partici-
pants with a poorer health status
sought additional care; marginal
structural models can correct for
such bias. The inverse of the proba-
bility that a participant would
receive a specific treatment level
was the participant’s weight at each
time period. We then created stabi-
lized weights by including the prob-
ability of receiving treatment given
the baseline characteristics in the
numerator of each weight. We mul-
tiplied the stabilized weights for
each time period by each other to
create a participant’s cumulative
weight for the entire study period
(0–12 months).

We applied the cumulative weight to
generalized estimating equations
(GEE) to estimate the average treat-
ment effect of each intervention cat-
egory over the 12-month study
period using 3-, 6-, and 12-month
outcome measures.20,21 All physical
therapy, active physical therapy, pas-
sive physical therapy, and manual
therapy were investigated with sep-
arate GEE models. We dropped 3
participants with cumulative
weights of greater than 10 from the
analysis because large weights might
be overly influential. The first set of
models tested differences in mean
patient-reported outcome scores by
comparing each amount of use cate-
gory with the reference group (ie,
adults with no use of that specific
physical therapist intervention cate-
gory). The second set of models
tested the odds of a minimal clini-
cally important difference by com-
paring each amount of use category
with that of adults with no
use in that intervention category.
We adjusted each model for pre-
specified confounders: study site,
age, sex, marital status, education,
back pain duration, Patient Health
Questionnaire-4 scores, expectation

of recovery, baseline RMDQ scores,
baseline back and leg NRS scores,
and time. We tested for trend with
increasing amount within each inter-
vention category using a Wald test.

Missing Data
We removed participants with miss-
ing outcomes at all 3 follow-up time
points (3, 6, and 12 months) (Fig-
ure). For creating weights and
hypothesis testing, we used a simple
single imputation for missing out-
come measures at 3 months, 6
months, or both. We imputed miss-
ing 3-month outcomes by carrying
the baseline measure forward. Miss-
ing 6-month outcomes were
imputed by carrying the 3-month
measure forward.

Sensitivity Analysis
We performed an additional sensitiv-
ity analysis to better understand
whether the association of exercise-
specific interventions with out-
comes was different from that of all
active interventions. We chose
exercise-specific CPT codes (CPT
codes 97110, 97112, and 97116)
from the active category; then we
used the GEE models that were used
for active physical therapy but with
the CPT codes for the amount of
exercise replacing the CPT codes for
the amount of active physical
therapy.

For all analyses, the significance level
was set at a P value of less than .05.
Analyses were performed with
Stata/IC version 12.1 (StataCorp, Col-
lege Station, Texas).

Role of the Funding Source
This study was funded by the Agency
for Healthcare Research and
Quality (R01 HS019222-01). Dr Run-
dell’s doctoral dissertation work was
partially supported by a PhRMA
Comparative Effectiveness Research
Dissertation Award through the
Pharmaceutical Outcomes Research

and Policy Program at the University
of Washington.

Results
From the BOLD registry we identi-
fied 3,771 participants who met all
inclusion and exclusion criteria (Fig-
ure). Among those identified, the
typical participant was 73.7 years of
age, female, white, married or living
with a partner, and a nonsmoker.
Approximately 29% had a high
school education or less, and 57%
had had back pain for 3 months or
less. At baseline, the mean RMDQ
score was 9.1 (SD�6.2), the mean
back pain NRS score was 4.8
(SD�2.7), and the mean Brief Pain
Inventory score was 3.3 (SD�2.4).
Most participants had leg pain (64%),
13% had symptoms of anxiety, and
8.4% had symptoms of depression.
There were 719 participants (19.1%)
with low use of all physical therapy
services (1–4 physical therapy CPT
codes), 351 (9.3%) with medium use
(5–9 physical therapy CPT codes),
125 (3.3%) with high use (10–14
physical therapy CPT codes), and 90
(2.4%) with very high use (�15 phys-
ical therapy CPT codes). The base-
line characteristics of the cohort and
participants in each category are
described further in Table 1.

Physical Therapy Use
A total of 1,285 participants (34.1%)
received physical therapist services.
For those participants, the median
number of physical therapy CPT
codes was 4, and the interquartile
range was 2 to 8. The median num-
ber of active physical therapy CPT
codes was 2 (interquartile range�1–
4). For passive physical therapy and
manual therapy, the median number
of CPT codes was 0 (interquartile
ranges�0–0 and 0–1, respectively).
Table 2 further describes the num-
ber of participants in each category.

Patient-Reported Outcomes
Table 3 shows unadjusted outcomes
for back-related disability (RMDQ),
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Table 1.
Baseline Characteristics of Participants Grouped by Use of Physical Therapya

Characteristic

Participant Group

No Physical
Therapy Use
(n�2,486;

65.9%)

Low Physical
Therapy Use

(n�719;
19.1%)

Medium
Physical

Therapy Use
(n�351;
9.3%)

High
Physical

Therapy Use
(n�125;
3.3%)

Very High
Physical

Therapy Use
(n�90;
2.4%)

All
(N�3,771;

100%)

Age, y, X (SD) 73.9 (6.9) 73.6 (6.4) 72.7 (6.2) 74.0 (6.9) 71.9 (6.5) 73.7 (6.7)

Men, n (%) 931 (37.5) 248 (34.5) 132 (37.6) 37 (29.6) 28 (31.1) 1,376 (36.5)

Hispanic, n (%) 175 (7.0) 50 (7.0) 20 (5.7) 10 (8.0) 8 (8.9) 263 (7.0)

Race, n (%)

Black 194 (7.8) 47 (6.5) 23 (6.6) 6 (4.8) 4 (4.4) 274 (7.3)

Native American/Alaskan/Hawaiian
or Pacific Islander

20 (0.8) 13 (1.8) 4 (1.1) 0 (0) 1 (1.1) 38 (1.0)

Asian 108 (4.3) 33 (4.6) 17 (4.8) 9 (7.2) 5 (5.6) 172 (4.6)

White 1,972 (79.3) 563 (78.3) 286 (81.5) 99 (79.2) 70 (77.8) 2,990 (79.3)

Other 168 (6.8) 48 (6.7) 19 (5.4) 8 (6.4) 7 (7.8) 250 (6.6)

NA 24 (1.0) 15 (2.1) 2 (0.6) 3 (2.4) 3 (3.3) 47 (1.2)

Education, n (%)

Less than high school graduate 98 (3.9) 30 (4.2) 14 (4.0) 4 (3.2) 1 (1.1) 147 (3.9)

High school graduate/GED or vocational/
technical/trade school

655 (26.4) 168 (23.4) 85 (24.2) 20 (16.0) 19 (21.1) 947 (25.1)

Some college 628 (25.3) 215 (29.9) 90 (25.6) 35 (28.0) 22 (24.4) 990 (26.3)

4-y college degree 662 (26.6) 145 (20.2) 83 (23.7) 34 (27.2) 19 (21.1) 943 (25.0)

Professional or graduate degree 439 (17.7) 158 (22.0) 79 (22.5) 31 (24.8) 28 (31.1) 735 (19.5)

NA 4 (0.2) 3 (0.4) 0 (0) 1 (0.8) 1 (1.1) 9 (0.2)

Marital status, n (%)

Married or living with partner 1,544 (62.1) 442 (61.5) 225 (64.1) 77 (61.6) 60 (66.7) 2,348 (62.3)

Separated or divorced 278 (11.2) 85 (11.8) 51 (14.5) 11 (8.8) 8 (8.9) 433 (11.5)

Never married and single 114 (4.6) 37 (5.2) 13 (3.7) 10 (8.0) 3 (3.3) 177 (4.7)

Widowed 543 (21.8) 152 (21.1) 62 (17.7) 26 (20.8) 18 (20.0) 801 (21.2)

NA 7 (0.3) 3 (0.4) 0 (0) 1 (0.8) 1 (1.1) 12 (0.3)

Back pain history and current episode

Symptom duration, n (%)

�1 mo 888 (35.7) 269 (37.4) 123 (35.0) 49 (39.2) 23 (25.6) 1,352 (35.9)

1–3 mo 464 (18.7) 194 (27.0) 83 (23.7) 29 (23.2) 23 (25.6) 793 (21.0)

3–6 mo 158 (6.4) 59 (8.2) 38 (10.8) 10 (8.0) 8 (8.9) 273 (7.2)

6–12 mo 124 (5.0) 38 (5.3) 18 (5.1) 4 (3.2) 10 (11.1) 194 (5.1)

1–5 y 364 (14.6) 80 (11.1) 44 (12.5) 12 (9.6) 9 (10.0) 509 (13.5)

�5 y 485 (19.5) 78 (10.9) 45 (12.8) 20 (16.0) 17 (18.9) 645 (17.1)

NA 3 (0.1) 1 (0.1) 0 (0) 1 (0.8) 0 (0) 5 (0.1)

(Continued)
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Table 2.
Number of Physical Therapy Current Procedural Terminology (CPT) Codes by Use Category Over 12 Months

No. of
CPT Codes

No. (%) of Participants Receiving

All Types of
Physical Therapy

Active
Physical Therapy

Passive
Physical Therapy

Manual
Physical Therapy

Exercise
(Subgroup of Active

Physical Therapy)

None 0 147 (11.4) 1,015 (79.0) 847 (65.9) 369 (28.7)

Low (1–4) 719 (56.0) 861 (67.0) 210 (16.3) 384 (29.9) 752 (58.5)

Medium (5–9) 351 (27.3) 216 (16.8) 46 (3.6) 47 (3.6) 144 (11.2)

High (10–14) 125 (9.7) 34 (2.7) 9 (0.7) 5 (0.4) 13 (1.0)

Very high (�15) 90 (7.0) 27 (2.1) 5 (0.4) 2 (0.2) 7 (0.6)

Total 1,285 (100) 1,285 (100) 1,285 (100) 1,285 (100) 1,285 (100)

Table 1.
Continued

Characteristic

Participant Group

No Physical
Therapy Use
(n�2,486;

65.9%)

Low Physical
Therapy Use

(n�719;
19.1%)

Medium
Physical

Therapy Use
(n�351;
9.3%)

High
Physical

Therapy Use
(n�125;
3.3%)

Very High
Physical

Therapy Use
(n�90;
2.4%)

All
(N�3,771;

100%)

Disability score, X (SD)b 8.7 (6.3) 9.6 (5.9) 10.0 (5.9) 10.4 (6.1) 10.4 (6.3) 9.1 (6.2)

Back pain score, X (SD)c 4.7 (2.7) 4.9 (2.6) 4.8 (2.7) 5.3 (2.5) 5.5 (2.6) 4.8 (2.7)

Leg pain, n (%) 1,473 (59.3) 501 (69.7) 262 (74.6) 96 (76.8) 70 (77.8) 2,402 (63.7)

Leg pain score, X (SD)c,d 5.1 (2.5) 5.3 (2.6) 5.6 (2.4) 5.3 (2.4) 6.0 (2.2) 5.2 (2.5)

Score for pain interference with activity,
X (SD)e

3.1 (2.4) 3.5 (2.4) 3.7 (2.4) 3.9 (2.5) 3.9 (2.3) 3.3 (2.4)

Index visit back pain diagnosis, n (%)f

Axial pain 1,254 (50.4) 347 (48.3) 139 (39.6) 56 (44.8) 40 (44.4) 1,836 (48.7)

Back and leg pain 437 (17.6) 200 (27.8) 124 (35.3) 35 (28.0) 27 (30.0) 823 (21.8)

Lumbar spinal stenosis 67 (2.7) 18 (2.5) 10 (2.9) 2 (1.6) 2 (2.2) 99 (2.6)

Other 728 (29.3) 154 (21.4) 78 (22.2) 32 (25.6) 21 (23.3) 1,013 (26.9)

General health status score, X (SD)g 0.78 (0.16) 0.75 (0.16) 0.74 (0.16) 0.72 (0.17) 0.74 (3.3) 0.77 (0.16)

Other

Smoking, n (%)

Never 1,287 (51.8) 382 (53.1) 182 (51.9) 59 (47.2) 51 (56.7) 1,961 (52.0)

Quit �1 y ago 1,055 (42.4) 305 (42.4) 158 (45.0) 62 (49.6) 37 (41.1) 1,617 (42.9)

Smoker or quit �1 y ago 137 (5.5) 29 (4.0) 11 (3.1) 3 (2.4) 2 (2.2) 182 (4.8)

NA 7 (0.3) 3 (0.4) 0 (0) 1 (0.8) 0 (0) 11 (0.3)

Score for expectation of recovery, X (SD)c 5.4 (3.8) 6.1 (3.4) 5.8 (3.6) 6.0 (3.5) 5.9 (3.3) 5.6 (3.7)

Positive anxiety screen result, n (%) 302 (12.2) 93 (13.0) 61 (17.4) 26 (21.0) 18 (20.0) 500 (13.3)

Positive depression screen result, n (%) 190 (7.7) 65 (9.1) 37 (10.6) 14 (11.3) 9 (10.0) 315 (8.4)

a Data are reported as mean (standard deviation) or number (percentage) of participants. NA�not answered, GED�General Equivalency Diploma.
b Scored from 0 to 24 on the Roland-Morris Disability Questionnaire.
c Scored from 0 to 10 on the numerical rating scale.
d Participants with leg pain only.
e Scored from 0 to 10 on the Brief Pain Inventory.
f As coded with the International Classification of Diseases, 9th Revision.
g Scored from 0 to 1 on the EQ-5D-5L.
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back pain, and leg pain for each time
point by group. Missing outcomes
are described in the eTable (available
at ptjournal.apta.org). At 12 months,
clinically important improvements
in back-related disability were expe-
rienced by 471 participants (18.9%)
who received no physical therapy,
177 (24.6%) with low physical ther-
apy use, 85 (24.2%) with medium
physical therapy use, 32 (25.6%)
with high physical therapy use, and
21 (23.3%) with very high physical
therapy use. Of the participants who
received no physical therapy, 980
(39.4%) and 634 (25.5%) experi-
enced meaningful changes in back
pain and leg pain at 12 months,
respectively. Clinically important
improvements in back pain and leg
pain at 12 months occurred in 312
participants (43.4%) and 252 partic-
ipants (35.0%) with low physical
therapy use, 137 (39.0%) and 128
(36.5%) with medium physical ther-
apy use, 55 (44.0%) and 54 (43.2%)
with high physical therapy use, and
42 (46.7%) and 36 (40.0%) with

very high physical therapy use,
respectively (eFigure, available at
ptjournal.apta.org).

Comparison of Adjusted
Outcomes by Use Category
The results obtained from the mar-
ginal structural models are shown in
Tables 4 and 5. Table 4 shows the
adjusted difference in mean out-
come and 95% confidence interval
(95% CI) for each use category rela-
tive to no use in that particular cat-
egory, and Table 5 shows the
adjusted odds ratio and 95% CI for
each use category relative to no use
of that particular category.

Participants receiving higher
amounts of all physical therapist ser-
vices had greater improvements in
back pain (P�.001) and leg pain
(P�.001) and were more likely to
have clinically important improve-
ments in back pain (P�.001) and leg
pain (P�.001). The differences in
back pain and leg pain were all less

than 1 point on the numerical rating
scale.

Back-related disability, back pain,
and leg pain showed no consistent
relationship with the use of passive
interventions. In general, the
amount of manual therapy showed
no statistical trend for an association
with improvements in back-related
disability, back pain, and leg pain.
However, participants with 5 or
more manual therapy CPT codes had
more improvements in disability
(with a score 1.57 points lower than
that of those receiving no manual
therapy; 95% CI��3.06, �0.09) and
were more likely to have clinically
important improvements in disabil-
ity (odds ratio�2.09; 95% CI�1.07,
4.09), back pain (odds ratio�1.90;
95% CI�1.05, 3.45), and leg pain
(odds ratio�2.37; 95% CI�1.20,
4.65).

Average back-related disability
scores did not differ by amount of
active physical therapy. However,

Table 3.
Unadjusted Outcomes for Back-Related Disability, Back Pain, and Leg Pain by Physical Therapy Use Category

Outcome
Physical Therapy Use Category

(No. of Participants)

X (SD) Score at:

Baseline 3 mo 6 mo 12 mo

Back-related disabilitya No physical therapy (2,486) 8.7 (6.3) 8.5 (6.6) 8.1 (6.6) 7.9 (6.8)

Low physical therapy use (719) 9.6 (5.9) 8.6 (6.5) 8.3 (6.5) 8.3 (6.7)

Medium physical therapy use (351) 10.0 (5.9) 9.6 (6.2) 8.6 (6.4) 8.4 (6.4)

High physical therapy use (125) 10.4 (6.1) 10.1 (6.1) 9.8 (6.6) 9.0 (6.7)

Very high physical therapy use (90) 10.4 (6.3) 10.6 (6.6) 10.1 (6.5) 9.0 (6.8)

Back painb No physical therapy (2,486) 4.7 (2.7) 3.5 (2.7) 3.5 (2.7) 3.5 (2.7)

Low physical therapy use (719) 4.9 (2.6) 3.5 (2.6) 3.5 (2.6) 3.4 (2.6)

Medium physical therapy use (351) 4.8 (2.7) 3.6 (2.5) 3.5 (2.5) 3.4 (2.6)

High physical therapy use (125) 5.3 (2.5) 4.0 (2.6) 3.6 (2.6) 3.6 (2.7)

Very high physical therapy use (90) 5.5 (2.6) 4.1 (2.4) 3.8 (2.5) 3.5 (2.5)

Leg painb,c No physical therapy (1,473) 5.1 (2.5) 3.8 (2.9) 3.6 (2.8) 3.7 (2.9)

Low physical therapy use (501) 5.3 (2.6) 3.5 (2.9) 3.6 (2.9) 3.4 (2.8)

Medium physical therapy use (262) 5.6 (2.4) 3.6 (2.7) 3.2 (2.5) 3.2 (2.5)

High physical therapy use (96) 5.3 (2.4) 3.8 (2.7) 3.4 (2.9) 3.1 (2.8)

Very high physical therapy use (70) 6.0 (2.2) 4.2 (2.6) 4.0 (2.9) 3.6 (2.8)

a As determined with the Roland-Morris Disability Questionnaire.
b As determined with the numerical rating scale.
c Participants with leg pain only.
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participants receiving higher
amounts of active physical therapy
were more likely to have clinically
important improvements in back-
related disability (P�.033). Partici-
pants receiving higher amounts of
active physical therapy had reduced
back pain intensity (P�.023) and leg
pain intensity (P�.001), but these
differences were less than 1 point on
the numerical rating scale. Partici-
pants receiving higher amounts of
active physical therapy were more
likely to have clinically important
changes in back pain (P�.001) and
leg pain (P�.001) as well.

Sensitivity Analysis
A secondary analysis of the exercise-
specific subset of active physical
therapy found that participants
receiving higher amounts of exercise
interventions had less back pain and
leg pain (P�.007 and P�.001, re-
spectively) and were more likely to

experience clinically important im-
provements in back pain and leg pain
(P�.001 for both) (Tabs. 4 and 5).

Discussion
We found that the use of all physical
therapist services and active physical
therapy were most consistently asso-
ciated with lower back pain and leg
pain intensity and a greater like-
lihood of clinically important
improvements in pain, but not func-
tion. However, differences in mean
back-related disability or pain scores
among physical therapy use groups
were either insignificant or small
over the course of 12 months. Few
participants received high amounts
of physical therapist services. Most
physical therapist services were
active interventions.

These results vary from those of
other observational studies in which
back-related disability associated

with physical therapy use patterns
for back pain was investigated.
American adults who were less than
65 years of age, had acute back pain,
and were treated by physical thera-
pists using guideline recommenda-
tions for active physical therapy had
greater improvements in disability
and received less health care than
adults who received non–guideline-
adherent care involving passive
modality use.22 A Dutch study found
that better adherence to guideline-
recommended active interventions
was associated with improvements
in back-related function for people
with low back pain of unspecified
duration.23

Some key differences between those
studies and ours could explain these
findings. First, the earlier studies
compared treatment patterns charac-
terized by guideline adherence
within a cohort receiving physical

Table 4.
Adjusted Mean Difference in Back-Related Disability, Back Pain, and Leg Pain for Each Use Category Compared With No Usea

Use Category
Parameter

(No. of Participants)

Back-Related Disabilityb Back Painc Leg Painc

Coefficient 95% CI Coefficient 95% CI Coefficient 95% CI

Any physical therapy 1–4 CPT codes (719) �0.35 �0.73, 0.03 �0.18 �0.33, �0.03 �0.20 �0.37, �0.03

5–9 CPT codes (351) �0.16 �0.69, 0.36 �0.24 �0.45, �0.02 �0.34 �0.58, �0.10

10–14 CPT codes (125) �0.35 �1.46, 0.75 �0.37 �0.89, 0.15 �0.38 �0.73, �0.03

15� CPT codes (90) �0.46 �1.73, 0.81 �0.57 �1.17, 0.03 �0.68 �1.27, �0.09

Test for trend, P .184 .001 �.001

Active physical therapy 1–4 CPT codes (861) �0.28 �0.63, 0.08 �0.19 �0.34, �0.04 �0.27 �0.42, �0.11

5–9 CPT codes (216) �0.50 �1.27, 0.26 �0.26 �0.58, 0.07 �0.48 �0.75, �0.21

10� CPT codes (61) 0.22 �1.37, 1.81 �0.17 �1.10, 0.75 �0.17 �1.00, 0.66

Test for trend, P .140 .023 �.001

Exercise 1–4 CPT codes (752) �0.01 �0.40, 0.37 �0.13 �0.29, 0.02 �0.16 �0.32, �0.0004

5� CPT codes (164) �0.56 �1.43, 0.31 �0.47 �0.88, �0.05 �0.61 �0.96, �0.25

Test for trend, P .358 .007 �.001

Passive physical therapy 1–4 CPT codes (210) 0.09 �0.67, 0.85 �0.08 �0.37, 0.21 �0.06 �0.40, 0.28

5� CPT codes (60) �0.26 �1.66, 1.14 �0.76 �1.20, �0.31 �0.17 �0.69, 0.35

Test for trend, P .944 .019 .512

Manual therapy 1–4 CPT codes (384) �0.03 �0.53, 0.46 �0.07 �0.27, 0.13 �0.13 �0.34, 0.08

5� CPT codes (54) �1.57 �3.06, �0.09 �0.63 �1.38, 0.11 �0.35 �1.09, 0.39

Test for trend, P .216 .121 .134

a CI�confidence interval, CPT�Current Procedural Terminology.
b As determined with the Roland-Morris Disability Questionnaire (RMDQ).
c As determined with the numerical rating scale.
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therapist services. In contrast, we
compared the use of each type of
physical therapy service with no use
of that type of physical therapy ser-
vice. Additionally, our sample con-
sisted of adults aged 65 years or
older. Older adults have a worse
prognosis for back pain and more
chronicity.24,25 In the studies by Fritz
et al22 and Rutten et al,23 the samples
consisted of younger cohorts with
no chronic symptoms or a smaller
proportion with chronic symptoms.

Although the results must be inter-
preted with caution, they suggest
that current, real-world practices for
managing back pain in older adults
may be associated with modest clin-
ical improvements over the course
of 1 year, depending on the interven-
tions selected. Modest effects have
been consistent findings in most
studies of interventions for back

pain.26–28 There are several potential
reasons for these findings. First, the
interventions may have only modest
efficacy. Another reason is that older
adults with a new episode of back
pain may not receive the most effec-
tive interventions from physical ther-
apists, the interventions may not be
well matched to the adults, or the
adults may not receive sufficient
doses of the interventions. Finally,
the expected prognosis for older
adults with back pain is not as good
as that for younger adults,24 and, on
average, great improvements in func-
tion and pain may not be anticipated
for older adults seeking care for their
back pain.

In addition to the content, how phys-
ical therapist services are delivered
may affect the real-world effective-
ness of interventions for back pain in
older adults, and much more infor-

mation is needed on effective service
delivery models for older adults with
back pain. Older adults with back
pain may have distinctive health
needs that are associated with aging.
Consequently, more coordinated,
interdisciplinary models of care,
rather than physical therapy alone,
may be needed to produce the best
health outcomes in this population.
Innovative models of interdisciplin-
ary health care may lead to more
wide-reaching improvements in
health outcomes than single inter-
ventions in isolation.

To our knowledge, this is one of the
few studies to longitudinally investi-
gate the use of specific types of phys-
ical therapist services and their rela-
tionships with patient-reported
outcomes in a large cohort of older
adults with back pain. By using
advanced epidemiological methods,

Table 5.
Adjusted Odds Ratio of a Minimal Clinically Important Change in Back-Related Disability, Back Pain, and Leg Pain for Each Use
Category Compared With No Usea

Use Category
Parameter

(No. of Participants)

Back-Related Disabilityb Back Painc Leg Painc

Odds Ratio 95% CI Odds Ratio 95% CI Odds Ratio 95% CI

Any physical therapy 1–4 CPT codes (719) 1.27 1.04, 1.56 1.28 1.11, 1.47 1.32 1.11, 1.58

5–9 CPT codes (351) 1.19 0.89, 1.59 1.25 1.00, 1.56 1.20 0.95, 1.51

10–14 CPT codes (125) 1.34 0.80, 2.25 1.43 0.95, 2.15 1.89 1.31, 2.74

15� CPT codes (90) 0.99 0.49, 1.98 1.62 0.99, 2.68 2.28 1.24, 4.21

Test for trend, P .086 .001 .001

Active physical therapy 1–4 CPT codes (861) 1.31 1.08, 1.58 1.25 1.09, 1.43 1.36 1.16, 1.60

5–9 CPT codes (216) 1.36 0.92, 1.99 1.42 1.03, 1.95 1.54 1.15, 2.06

10� CPT codes (61) 0.75 0.31, 1.83 1.36 0.70, 2.66 1.44 0.68, 3.06

Test for trend, P .033 .001 �.001

Exercise 1–4 CPT codes (752) 1.11 0.91, 1.37 1.17 1.01, 1.35 1.24 1.06, 1.46

5� CPT codes (164) 1.48 0.96, 2.29 1.80 1.25, 2.58 1.85 1.28, 2.65

Test for trend, P .056 �.001 �.001

Passive physical therapy 1–4 CPT codes (210) 1.05 0.75, 1.48 1.19 0.89, 1.60 0.92 0.67, 1.27

5� CPT codes (60) 0.94 0.43, 2.05 1.30 0.66, 2.59 1.49 0.75, 2.96

Test for trend, P .965 .184 .584

Manual therapy 1–4 CPT codes (384) 0.96 0.74, 1.25 1.04 0.86, 1.26 1.13 0.92, 1.37

5� CPT codes (54) 2.09 1.07, 4.09 1.90 1.05, 3.45 2.37 1.20, 4.65

Test for trend, P .363 .146 .018

a CI�confidence interval, CPT�Current Procedural Terminology.
b As determined with the Roland-Morris Disability Questionnaire (RMDQ).
c As determined with the numerical rating scale.
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we were able to examine the cumu-
lative effects of physical therapist
services over time while accounting
for the influence of prior treatments
and outcomes. Additionally, our use
of minimally restrictive exclusion cri-
teria made our cohort a better reflec-
tion of the current population of
older adults being seen by physical
therapists for back pain.

Even with a strong study design and
analytical methods, the results need
to be viewed with some reservation.
One limitation is that we defined the
amounts and types of treatments
using CPT codes. The CPT codes
allowed us to examine categories of
physical therapist services, but some
inaccuracy in coding may have
resulted in the misclassification of
intervention categories. Misclassifi-
cation may cause bias or attenuate
estimates.29 Additionally, observa-
tional research with coarse catego-
ries may not be sensitive enough to
detect the true effectiveness of some
interventions used by physical ther-
apists when grouped with other
treatments. However, most exercise-
based interventions for low back
pain show comparable effectiveness,
and we do not have clinical data on
which to base the further subgroup-
ing of participants.28 Finally, residual
treatment selection bias, also known
as confounding by indication, still
may have been present if all con-
founders were not measured and the
marginal structural models were not
fully specified correctly. One poten-
tial nonmeasured confounder was a
participant’s treatment preference.
A patient’s preference for physical
therapist services in general or for
specific physical therapist interven-
tions may influence the type and
amount of treatment received. Treat-
ment preference can cause bias,
depending on how strongly it is
related to a person’s function and
pain outcomes.

Another limitation was the relatively
small number of participants receiv-
ing high amounts of various types of
physical therapy. This characteristic
made it difficult to test for nonlinear
relationships for the amount of use
and limited our ability to generate
precise estimates for participants
with high use. Finally, all partici-
pants were recruited from integrated
health systems. Consequently, any
unique factors that influences ser-
vice delivery patterns in this setting
may have limited the generalizability
of the results to other settings.

In conclusion, we found that higher
amounts of all physical therapist ser-
vices and active physical therapy
were most consistently related to
improvements in pain intensity,
although differences in outcomes
were small. These results provide ini-
tial information on the association of
different types and amounts of phys-
ical therapy services with real-world
outcomes in older adults with new
visits for back pain. However, these
results need to be validated with a
randomized controlled trial to pro-
vide higher-level evidence on what
treatment patterns are optimal for
managing back pain in older adults,
and they should be interpreted with
caution until then.
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Appendix.
Current Procedural Terminology (CPT) Codes for Treatment Categories

Treatment Description CPT Code

Active physical therapist services

Therapeutic exercise 97110

Neuromuscular re-education 97112

Aquatic therapy with exercise 97113

Gait training therapy 97116

Group therapeutic procedures 97150

Therapeutic activity 97350

Self-care management training 97535

Passive physical therapist services

Hot or cold pack 97010

Mechanical traction 97012

Unattended electrical stimulation 97014

Paraffin bath 97018

Whirlpool 97022

Infrared modality 97026

Attended electrical stimulation 97032

Iontophoresis 97033

Ultrasound 97035

Unlisted modality 97039

Massage 97124

Unlisted therapeutic procedure 97139

Manual physical therapist services 97140

Exercise subset of active physical therapy

Therapeutic exercise 97110

Neuromuscular re-education 97112

Gait training therapy 97116
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