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Abstract

Context: Osteopathic physicians are trained to treat patients
with musculoskeletal symptoms, to treat somatic dysfunc-
tion with osteopathic manipulative treatment (OMT), and
to avoid unnecessarily prescribing drugs such as opioids. It
is also generally believed that osteopathic physicians pro-
vide a unique patient-centered approach to medical care
that involves effective communication and empathy. Such
training and characteristics of osteopathic medical care
(OMC) may enhance clinical outcomes among patients with
chronic pain.

Objectives: The objectives of this study were to measure
and compare the process and longitudinal outcomes of
chronic low back pain (CLBP) treatment provided by oste-
opathic and allopathic physicians and to identify mediators
of the treatment effects of OMC.

Methods: This retrospective cohort study was conducted
utilizing adult participants with CLBP within the Pain
Registry for Epidemiological, Clinical, and Interventional
Studies and Innovation (PRECISION) from April 2016
through December 2022. Participants having an osteopathic
or allopathic physician for at least 1 month prior to registry
enrollment were included and followed at quarterly
intervals for up to 12 months. Physician communication
and physician empathy were measured at registry
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enrollment. Opioid prescribing and effectiveness and safety
outcomes were measured at registry enrollment and for up
to 12 months and were analyzed with generalized estimating
equations to compare participants treated by osteopathic vs.
allopathic physicians. Multiple mediator models, including
physician communication, physician empathy, opioid pre-
scribing, and OMT, with covariate adjustments, were utilized
to identify mediators of OMC treatment effects.

Results: A total of 1,079 participants and 4,779 registry en-
counters were studied. The mean (SD) age of participants at
enrollment was 52.9 (13.2) years, 796 (73.8 %) were female,
and 167 (15.5 %) reported having an osteopathic physician.
The mean physician communication score for osteopathic
physicians was 71.2 (95% CI, 67.6-74.7) vs. 66.2 (95 % CI,
64.8-67.7) for allopathic physicians (p=0.01). The respective
mean scores for physician empathy were 41.6 (95% CI,
39.9-43.2) vs. 38.3 (95 % CI, 37.6-39.1) (p<0.001). There was no
significant difference in opioid prescribing for low back pain
between osteopathic and allopathic physicians. Although
participants treated by osteopathic physicians reported less
severe nausea and vomiting as adverse events potentially
attributable to opioids in a multivariable model, neither result
was clinically relevant. OMC was associated with statistically
significant and clinically relevant outcomes pertaining to low
back pain intensity, physical function, and health-related
quality of life (HRQOL) over 12 months. Physician empathy
was a significant mediator of OMC treatment effects in each of
the three outcome domains; however, physician communi-
cation, opioid prescribing, and OMT were not mediators.
Conclusions: The study findings indicate that osteopathic
physicians provide a patient-centered approach to CLBP
treatment, particularly involving empathy, that yields sig-
nificant and clinically relevant outcomes pertaining to low
back pain intensity, physical function, and HRQOL over
12 months of follow-up.

Keywords: chronic low back pain; health-related quality of
life; opioids; osteopathic medical care; physician empathy;
physical function.
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Over 500 million persons worldwide have low back pain,
making it the leading cause of years lived with disability [1, 2].
In the United States, the Centers for Disease Control and Pre-
vention (CDC) recently disseminated updated guidelines for the
treatment of chronic pain that recommend utilizing non-
pharmacological treatments and nonopioid therapies as first-
line interventions [3]. There are over 134,000 osteopathic phy-
sicians in the United States [4]. They have been trained to utilize
osteopathic manipulative treatment (OMT) to improve somatic
dysfunction associated with musculoskeletal disorders and to
avoid unnecessary drug prescribing. Indeed, data from the
National Ambulatory Medical Care Survey demonstrated that
osteopathic physicians provided a disproportionately large
volume of medical visits for low back pain and prescribed
nonsteroidal anti-inflammatory drugs less frequently than al-
lopathic physicians [5]. The American Medical Association has
acknowledged that the distinctive training of osteopathic phy-
sicians may enable them to treat such conditions as chronic low
back pain (CLBP) without resorting to opioids or other phar-
macological treatment [6]. Previous research found that OMT
was a significant mediator of the pain reduction reported by
patients with CLBP treated by osteopathic physicians [7].

Holistic and patient-centered approaches have also
been recognized as potentially unique aspects of osteopathic
medical care (OMC) [6, 8]. Treatment provided by osteo-
pathic physicians may integrate osteopathic tenets with
biopsychosocial approaches to chronic pain management
[9, 10], thereby uniquely positioning them to manage
patients with chronic pain [11]. The relationship between
the patient and osteopathic physician, involving such
factors as communication style, may have an important
role in satisfaction with and outcomes of CLBP treatment
[12]. Physician empathy is another aspect of the patient—
physician relationship that is strongly associated with
satisfaction with pain care [13, 14]. Emerging evidence
indicates that patients with low back pain view osteopathic
physicians as more empathic than their allopathic coun-
terparts [15].

The objectives of this study were to measure the process
and longitudinal outcomes of CLBP treatment provided by
osteopathic and allopathic physicians and to identify medi-
ators of the treatment effects of OMC.

Methods

Study design and participants

This retrospective cohort study measured patient-physician interactions,
opioid prescribing, OMT use, and related effectiveness and safety
outcomes over 12 months. Participants were selected from the Pain
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Registry for Epidemiological, Clinical, and Interventional Studies
and Innovation (PRECISION) from April 2016 through December 2022.
The registry screened and recruited participants from the 48
contiguous states and the District of Columbia utilizing clinic re-
ferrals, community-based promotions, and social media advertising.
Registry participants ranged from 21 to 79 years of age at enrollment
and had sufficient English language proficiency to complete case
report forms independently or with staff assistance. For inclusion in
the present study, registry participants must have reported low back
pain for at least 3 months prior to enrollment. Participants were also
required to have a physician who regularly provided low back pain
treatment for at least 1 month prior to enrollment. Being pregnant or
residing in an institutional facility were exclusion criteria. Registry
data were self-reported by participants at enrollment and subsequent
quarterly encounters utilizing a digital research platform and elec-
tronic data capture. This research was approved by the North Texas
Regional Institutional Review Board (protocol 2015-169), and all
participants provided informed consent prior to contributing data.
This study is reported following the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guidelines [16].
Further information about PRECISION is available at Clinical-
Trials.gov [17].

Treating physician for low back pain

Beginning in September 2016, registry participants were required to
have a physician who regularly treated their low back pain at the time of
enrollment. Consistent with such federal programs as the National
Ambulatory Medical Care Survey [18], the registry considers only oste-
opathic and allopathic physicians as medical treatment providers.
Therefore, it does not collect data on other practitioners who offer
treatment for low back pain, such as chiropractors, physical therapists,
or other manual therapy providers. The registry collected treating
physician data at enrollment and each quarterly encounter utilizing an
item wherein participants were offered the response options
“DO (osteopathic doctor)” or “MD (medical doctor).” Participants who
reported having an osteopathic physician at enrollment and then having
an allopathic physician at a subsequent encounter (or vice versa) were
considered to have physician crossover and were excluded from the
study.

Measures of the patient-physician relationship

Participants reported measures of physician communication and
physician empathy at registry enrollment. The Communication
Behavior Questionnaire was developed and validated as a measure of
patient preferences regarding physician communications pertaining
to low back pain [19]. It consists of 23 items that represent four scales,
with scores potentially ranging from 0 to 100 on each scale. Cronbach’s
a for these scales ranges from 0.88 to 0.92. A composite measure of
communication style was computed as the mean across all four scales.
The Consultation and Relational Empathy measure was developed and
validated as a process measure of empathy during physician encoun-
ters for primary care [20]. It consists of 10 items, with scores potentially
ranging from 10 to 50. Cronbach’s a for the measure is 0.93. It is
applicable to virtually all clinical encounters and is not influenced by
the patient’s chief complaint, socioeconomic status, chronicity of dis-
ease, or emotional state [21]. Higher scores represent more favorable
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patient perceptions of physician communication and physician
empathy on each respective measure.

Opioid therapy for low back pain

Participants reported their use of opioids for low back pain at enroll-
ment and each quarterly encounter on an item within the Minimum
Dataset recommended by the National Institutes of Health Research
Task Force (NIH-RTF) to describe drug prescribing in research studies
involving CLBP [22]. This item queried participants about the current
use of “opioid (narcotic) painkillers” and included specific prompts for
the following drugs: codeine, hydrocodone, hydromorphone, fentanyl,
methadone, morphine, oxycodone, oxymorphone, and tramadol. Re-
sponses to this item were coded as a binary variable to represent either
physician prescribing or nonprescribing of opioids for low back pain.

Osteopathic manipulative treatment for low back pain

Participants reported their current use of spinal manipulation for low
back pain at enrollment and each quarterly encounter. Such spinal
manipulation was classified as OMT when it was reported by partici-
pants treated by osteopathic physicians. However, it was considered to
be chiropractic, physical therapy, or another practitioner-based therapy
when reported by participants treated by allopathic physicians, and
therefore was not classified as OMT.

Effectiveness outcomes

Three effectiveness measures recommended by the NIH-RTF [22] were
assessed as the primary outcomes. A numerical rating scale ranging
from 0 to 10 was utilized to measure average low back pain intensity
during the 7 days prior to a registry encounter. The Roland-Morris
Disability Questionnaire was utilized as a legacy measure of physical
function [22]. It consists of 24 items that measure back-related disability
on an encounter date, with scores ranging from 0 to 24 [23]. Health-
related quality-of-life (HRQOL) measures included four scales in the
Minimum Dataset [22] derived from the Patient-Reported Outcomes
Measurement Information System with 29 items (PROMIS-29) [24]. These
scales measured sleep disturbance, pain interference, depression, and
low energy or fatigue. A fifth PROMIS scale was utilized to measure
anxiety [24]. Collectively, these 20 PROMIS items (four items in each
scale) comprise the SPADE cluster (sleep disturbance, pain interference,
anxiety, depression, and low energy or fatigue) that measures HRQOL
deficits. All SPADE scale scores, except sleep disturbance, are normed
according to the general US population and have a mean of 50 and SD of
10 [24]. The sleep disturbance scale is similarly scored; however, it is
normed with a calibration sample enriched for chronic illness. The
SPADE cluster score is the mean of its five scales and may range from 38
to 77. Each effectiveness outcome was measured at registry enrollment
and at up to four quarterly encounters over 12 months. Higher scores on
each measure represent worse outcomes.

Safety outcomes

Safety measures were utilized as secondary outcomes because the reg-
istry did not begin collecting them at enrollment until October 2017, and
at the 12-month encounter until May 2019. These measures assessed
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symptoms potentially associated with opioid therapy, including nausea,
vomiting, constipation, drowsiness, dizziness, itching, dry mouth, and
headache. Participants were queried about the presence and severity of
these eight symptoms during the 7 days prior to registry enrollment and
the 12-month encounter. To minimize potential reporting bias among
opioid users, these items asked participants about each symptom
generally rather than asking them to assign attribution to a particular
drug or medical condition (i.e., participants were blinded to the purpose
of these items). A numerical rating scale was utilized to measure re-
sponses, ranging from 0 (Symptom not reported) to 10 (worse possible
symptom severity).

Statistical analysis

Descriptive statistics were utilized to characterize participants at
registry enrollment according to type of treating physician. For race
and ethnicity, participants reported the group with which they most
closely identified (i.e., American Indian or Alaskan Native, Asian, Black
or African American, Native Hawaiian or Other Pacific Islander, or
White for race; Hispanic or Latino, or not Hispanic or Latino, for
ethnicity). Differences between groups at enrollment were assessed
with the chi-square test for binary or categorical variables, and with
the t test for continuous variables. Generalized estimating equations
were utilized to assess repeated measures for up to 12 months (i.e., for
up to five registry encounters, including at enrollment and four
quarterly encounters). An autoregressive correlation matrix and
exponential parameter estimates were utilized to measure the odds
ratio (OR) and 95 % confidence interval (CI) for opioid prescribing for
low back pain among participants treated by osteopathic physicians
relative to those treated by allopathic physicians. Additionally, a risk
ratio (RR) was estimated utilizing the OR [25] to facilitate the inter-
pretation of clinical relevance. Similarly, an autoregressive correla-
tion matrix was utilized to compute estimates for each of the three
effectiveness outcomes and eight safety outcomes. Effectiveness out-
comes were measured as between-group differences for osteopathic
vs. allopathic physicians. The clinical relevance of these differences
was assessed with the RR for opioid prescribing (RR<0.80 or RR>1.25
considered clinically relevant) [26], and with Cohen’s d statistic for
effectiveness and safety outcomes (d values>0.2 in magnitude consid-
ered clinically relevant) [27]. The aforementioned univariable analyses
were repeated as multivariable analyses utilizing participant age,
gender, race, ethnicity, and general health (measured as the sum of
current comorbidities reported at registry enrollment) to control for
potential confounding.

A comprehensive multiple mediator model was utilized to further
assess any significant difference in effectiveness outcomes reported
by participants treated by osteopathic vs. allopathic physicians. This
was performed with the PROCESS program, utilizing a regression-
based approach to mediation analysis [28], and all participants with
complete data over 12 months of follow-up. The type of treating
physician was entered as the independent variable and each respec-
tive effectiveness outcome as the dependent variable, with physician
communication, physician empathy, opioid prescribing, and OMT as
the potential mediators. Data for opioid prescribing, OMT, and each of
the effectiveness outcomes reflected the overall experience of partic-
ipants during 12 months of follow-up. Participant age, gender, race,
ethnicity, and general health were also included in the model to adjust
for potential confounding. A total of 50,000 resamples of the data were
utilized to compute percentile bootstrap 95% CIs for the OMC
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1516 PRECISION Participants
with Chronic Low Back Pain
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Figure 1: Flow of participants through the study. A total of 4,779 registry encounters were completed by the 1,079 participants during the study, including
739 encounters reporting on osteopathic medical care and 4,040 encounters reporting on allopathic medical care.

treatment effect. All data management and analyses were performed
with the IBM SPSS Statistics (Version 29) software. Hypotheses were
tested at the 0.05 level of statistical significance utilizing two-sided
tests.

Results
Flow of participants through the study

Among the 1516 PRECISION participants with CLBP, 1,079
participants met the criteria of having a treating physician
for at least 1 month and not reporting physician crossover
during follow-up (Figure 1). Their mean (SD) age at enroll-
ment was 52.9 (13.2) years, and 796 (73.8 %) were female.
There were 167 (15.5 %) participants who reported having an

osteopathic physician at enrollment. Participants treated by
osteopathic physicians were less likely to be current ciga-
rette smokers and less likely to report current diagnoses of
hypertension, diabetes mellitus, and asthma (Table 1). Dur-
ing the follow-up period, participants may have remained
active through various stages of the study, or they may have
withdrawn for any reason. The 4,779 registry encounters
completed throughout the study, including 739 (15.5 %) en-
counters reporting on OMC and 4,040 (84.5%) encounters
reporting on allopathic medical care, were utilized to mea-
sure opioid prescribing and OMT for low back pain and the
primary effectiveness outcomes. A total of 929 participants
and 1,625 registry encounters were included in the analyses
for secondary safety outcomes. These included 213 (13.1 %)
encounters reporting on OMC and 1,412 (86.9 %) encounters
reporting on allopathic medical care.
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Table 1: Participant characteristics upon enrollment in the registry ac-
cording to type of treating physician (n=1,079).

No. (%)

Osteopathic
physician (n=167)

Allopathic p-Value

Characteristic physician (n=912)

Age, years
21-49 62 (37.1) 344 (37.7) 0.81
50-64 66 (39.5) 375 (41.1)
65-79 39 (23.4) 193 (21.2)

Gender
Male 46 (27.5) 237 (26.0) 0.67
Female 121 (72.5) 675 (74.0)

Race
Black 16 (9.6) 152 (16.7) 0.053
Other 8(4.8) 31(3.4)
White 143 (85.6) 729 (79.9)

Ethnicity
Hispanic 9(5.4) 83(9.1) 0.1
Non-Hispanic 158 (94.6) 829 (90.9)

Educational level
High school or lower 21(12.6) 158 (17.3) 0.16
Some 66 (39.5) 380 (41.7)
post-secondary
education
College degree or 80 (47.9) 374 (41.0)
higher

Cigarette smoking

status
Nonsmoker 150 (89.8) 761 (83.4) 0.04
Smoker 17 (10.2) 151 (16.6)

Duration of low back

pain, years
<5 56 (33.5) 290 (31.8) 0.66
>5 111 (66.5) 622 (68.2)

Prior low back surgery
No 141 (84.4) 739 (81.0) 0.30
Yes 26 (15.6) 173 (19.0)

Current comorbidities

Hypertension
No 141 (84.4) 656 (71.9) <0.001
Yes 26 (15.6) 256 (28.1)

Heart disease
No 159 (95.2) 854 (93.6) 0.44
Yes 8(4.8) 58 (6.4)

Diabetes mellitus
No 161 (96.4) 807 (88.5) 0.002
Yes 6(3.6) 105 (11.5)

Asthma
No 152 (91.0) 774 (84.9) 0.04
Yes 15 (9.0) 138 (15.1)

The patient-physician relationship

The mean physician communication score reported by
participants treated by osteopathic physicians was 71.2
(95% CI, 67.6-74.7) vs. 66.2 (95 % CI, 64.8-67.7) reported by
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participants treated by allopathic physicians (p=0.01). The
corresponding mean scores for physician empathy were
41.6 (95 % CI, 39.9-43.2) vs. 38.3 (95 % CI, 37.6—39.1) (p<0.001).

Opioid therapy for low back pain

Participants treated by osteopathic physicians generally
reported that opioids were less often prescribed for low
back pain at their encounters compared with participants
treated by allopathic physicians (Figure 2); however, the
overall difference during 12 months of follow-up was not
significant (unadjusted OR, 0.75; 95 % CI, 0.53-1.06; p=0.10).
Almost identical results were observed in the analysis that
controlled for potential confounders (adjusted OR, 0.76; 95 %
CI, 0.54-1.08; p=0.12). Moreover, neither the unadjusted nor
adjusted results reached the threshold for a clinically rele-
vant OMC treatment effect when RRs were computed from
the observed ORs (RR=0.81 for both the unadjusted and
adjusted results).

Osteopathic manipulative treatment for low
back pain

Atotal 0f 23 (13.8 %), 19 (12.8 %), 23 (15.8 %), 24 (17.0 %), and 37
(27.0 %) participants reported currently utilizing OMT for
low back pain at registry enrollment and four subsequent
quarterly encounters, respectively.

Effectiveness outcomes

Participants treated by osteopathic physicians reported
better outcomes pertaining to low back pain intensity,
physical function, and HRQOL over 12 months of follow-up
(Figure 3). The mean pain intensity reported by partici-
pants treated by osteopathic physicians was 5.14 (95 % CI,
4.88-5.40) vs. 5.83 (95 % CI, 5.72-5.94) reported by partici-
pants treated by allopathic physicians (p<0.001) (Table 2).
Correspondingly, mean back-related disability was 11.50
(95% CI, 10.56-12.44) vs. 13.95 (95% CI, 13.57-14.34)
(p<0.001), and mean HRQOL deficits was 55.55 (95 % CI,
54.63-56.48) vs. 57.47 (95 % CI, 57.04-57.91) (p<0.001). These
univariable results were clinically relevant, with d scores
ranging from 0.27 for HRQOL to 0.38 for physical function.
Similar results were observed in the multivariable ana-
lyses, except that the OMC treatment effect for HRQOL did
not reach the threshold for clinical relevance.
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Figure 3: Effectiveness outcomes according to type of treating physician. The 4,779 registry encounters were completed by 1,079 participants during the
study, including 739 encounters reporting on osteopathic medical care and 4,040 encounters reporting on allopathic medical care. (A) Low back pain
intensity was measured with a numerical rating scale. (B) Back-related disability was measured with the Roland-Morris Disability Questionnaire for
physical function. (C) Health-related quality-of-life deficits were measured with the Patient-Reported Outcomes Measurement Information System
(PROMIS), including the SPADE cluster for sleep disturbance, pain interference, anxiety, depression, and low energy or fatigue.
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Table 2: Clinical outcomes over time according to type of treating physician (n=1,079)°.

Univariable results Multivariable results

Osteopathic Allopathic Osteopathic Allopathic

Outcome domain Mean 95% CI Mean 95% CI p-Value d Mean 95% CI Mean 95% CI p-Value d

Effectiveness (primary outcomes)
Low back pain intensity 514  4.88-540 583 572-594 <0.001 034 578 544-6.12 6.32 6.08-6.57 <0.001 0.27
Physical function 11.50 10.56-12.44 13.95 13.57-1434 <0.001 0.38 12.61 11.36-13.86 14.50 13.60-15.41 <0.001 0.29
Health-related quality of =~ 55.55 54.63-56.48 57.47 57.04-57.91 <0.001 0.27 5594 54.59-57.30 57.35 56.32-58.38  0.008 0.19
life

Safety (secondary outcomes)
Nausea 098 0.68-1.28 1.55  1.40-1.70 <0.001 0.24 1.54 0.96-2.13 1.92  1.46-2.38 0.02 0.16
Vomiting 012  0.03-0.21 040 0.31-048 <0.001 0.20 051 0.22-0.79 0.69  0.44-0.94  0.004 0.13
Constipation 161 1.18-2.04 212  1.95-2.30 0.03 0.18 208 1.41-276 241  1.83-2.94 0.16  0.12
Drowsiness 270  227-313  3.09  2.90-3.28 0.10 0.13 245 1.79-312 273  222-3.25 0.24 0.09
Dizziness 1.01  0.76-1.26 151 136-165 <0.001 022 150 1.05-196 179 1.41-217 0.053 0.13
Itching 144  1.06-1.82 1.58 1.43-1.74 049 0.06 170 1.14-226 1.68  1.28-2.07 0.92 -0.01
Dry mouth 208 1.61-255 257  2.38-2.77 0.06 0.16 238 1.68-3.08 2.62 2.10-3.14 0.35 0.08
Headache 259  213-3.05 282  2.63-3.01 0.37 0.08 2.89 221-357 291 238-344 0.93 0.01

“Effectiveness outcomes were measured at enrollment and at each quarterly encounter utilizing a numerical rating scale for low back pain intensity, the
Roland-Morris disability questionnaire for physical function, and the Patient-Reported Outcomes Measurement Information System for health-related quality
of life deficits. Safety outcomes were measured at enroliment and at the 12-month encounter. Higher scores represent worse outcomes on all measures.
p-Values were computed utilizing generalized estimating equations for outcomes over 12 months. Cohen’s d statistic represents the standardized mean
difference between groups. Multivariable results were adjusted for participant age, gender, race, ethnicity, and general health. Effectiveness outcomes were
based on 4,779 registry encounters completed by the 1,079 participants during the study, including 739 encounters reporting on osteopathic medical care and
4,040 encounters reporting on allopathic medical care. Safety outcomes were based on 1,625 registry encounters completed by 929 participants during the

study, including 213 encounters reporting on osteopathic medical care and 1,412 encounters reporting on allopathic medical care.

Safety outcomes

Participants treated by osteopathic physicians generally re-
ported lesser severity of symptoms that may potentially have
been attributable to opioid therapy than participants treated by
allopathic physicians (Table 2). However, only the results for
nausea (mean, 0.98 [95 % CI, 0.68-1.28] vs. mean, 1.55 [95 % CI,
1.40-1.70] [p<0.001]), vomiting (mean, 0.12 [95 % CI, 0.03-0.21] vs.
mean, 0.40 [95 % CI, 0.31-0.48] [p<0.001]), dizziness (mean, 1.01
[95 % CI, 0.76-1.26] vs. mean, 1.51 [95 % CI, 1.36-1.65] [p<0.001],
and constipation (mean, 1.61 [95 % CI, 1.18-2.04] vs. mean, 2.12
[95 % CI, 1.95-2.30] [p=0.03]) achieved statistical significance in
the univariable analyses, and the result for constipation was not
clinically relevant. Only the results for nausea (mean, 1.54 [95 %
CI, 0.96-2.13] vs. 1.92 [95 % CI, 1.46-2.38] [p=0.02]) and vomiting
(mean, 0.51 [95% CI, 0.22-0.79] vs. mean, 0.69 [95 % CIL, 0.44—
0.95] [p=0.004]) remained significant in the multivariable ana-
lyses; however, neither result was clinically relevant.

Mediation analysis

A total of 801 participants were included in the mediation
analysis. There were 121 (15.1%) participants treated

by osteopathic physicians and 680 (84.9%) participants
treated by allopathic physicians. Participants treated by
osteopathic physicians again reported better overall out-
comes pertaining to low back pain intensity, physical func-
tion, and HRQOL than participants treated by allopathic
physicians, as indicated by the OMC total treatment effect
(Table 3). Physician empathy clearly emerged as the only
significant mediator in each of the three analyses for effec-
tiveness outcomes. It accounted for 13.0, 20.1, and 31.0 % of the
OMC total treatment effect in reducing low back pain in-
tensity, back-related disability, and HRQOL deficits.

Discussion

This study found that the OMC total treatment effects per-
taining to low back pain intensity, physical function, and
HRQOL among participants with CLBP over 12 months of
follow-up were mediated by physician empathy. This not
only corroborates prior findings involving longitudinal OMC
outcomes [7, 29, 30] and patient perceptions of osteopathic
physician empathy [15], but now directly links the latter with
better outcomes among patients with CLBP. Although
decreased opioid prescribing and OMT both contributed to
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Table 3: Mediation effects associated with osteopathic medical care for chronic low back pain according to effectiveness outcome domain (n=801)°.

Regression model estimates

Effect B 95 % CI p-Value Pm
Low back pain intensity
OMC-total treatment effect 0.60 0.29-0.91 <0.001
OMC-direct treatment effect 0.45 0.10-0.80 0.01 75.4
Effect mediated by physician communication 0.01 -0.03-0.06 0.70 1.5
Effect mediated by physician empathy 0.08 0.02-0.16 0.03 13.0
Effect mediated by opioid prescribing 0.05 -0.02-0.11 0.18 7.6
Effect mediated by osteopathic manipulative treatment 0.01 -0.13-0.16 0.84 2.5
Physical function
OMC-total treatment effect 2.00 0.85-3.14 <0.001
OMC-direct treatment effect 1.02 -0.22-2.25 0.1 50.9
Effect mediated by physician communication -0.01 -0.19-0.15 0.85 -0.7
Effect mediated by physician empathy 0.40 0.14-0.73 0.008 20.1
Effect mediated by opioid prescribing 0.25 -0.11-0.61 0.17 125
Effect mediated by osteopathic manipulative treatment 0.34 -0.12-0.84 0.16 17.2
Health-related quality of life deficits
OMC-total treatment effect 1.47 0.21-2.73 0.02
OMC-direct treatment effect 0.59 -0.79-1.98 0.40 40.3
Effect mediated by physician communication 0.01 -0.17-0.20 0.92 0.6
Effect mediated by physician empathy 0.46 0.17-0.82 0.006 31.0
Effect mediated by opioid prescribing 0.21 -0.09-0.52 0.18 14.2
Effect mediated by osteopathic manipulative treatment 0.20 -0.41-0.83 0.52 13.8

®0MC, osteopathic medical care; Pm, the percentage of the OMC total treatment effect mediated by each variable in the model. Mediation analyses were
performed utilizing a multiple mediator model including participants with complete data over 12 months. Physician communication and physician empathy
were measured at registry enrollment with the Communication Behavior Questionnaire and Consultation and Relational Empathy measure, respectively.
Opioid prescribing and use of osteopathic manipulative treatment were measured at registry enrollment and each subsequent quarterly encounter.
Effectiveness outcomes were measured at registry enroliment and each subsequent quarterly encounter with a numerical rating scale for low back pain
intensity, the Roland-Morris Disability Questionnaire for physical function, and the Patient-Reported Outcomes Measurement Information System for
health-related quality-of-life deficits. Data for opioid prescribing, use of osteopathic manipulative treatment, and each of the effectiveness outcomes reflect
the overall experience of participants during 12 months of follow-up. Outcome measures were subsequently recoded so that positive B coefficients
represent better outcomes and favor OMC compared with allopathic medical care. The results were adjusted for participant age, gender, race, ethnicity,

and general health.

the OMC total treatment effect for each effectiveness
outcome, neither was a significant mediator. Moreover,
physician communication mediated essentially none of the
OMC total treatment effect in our comprehensive model. It is
interesting to note that the percentage of the OMC total
treatment effect mediated by physician empathy increased
steadily as outcome domains progressed from localized low
back pain (13.0 %) to more general physical and mental
health (31.0 %).

Previous research did not find physician empathy to be a
significant mediator of the OMC total treatment effect [7].
However, there are several methodological factors in the pre-
sent study that enhanced its sensitivity in identifying physician
empathy as a mediator. First, a more comprehensive multiple
mediator model for each outcome was utilized, including

potentially four mediators. Second, adjustment for additional
participant demographic characteristics and general health
was also performed in the mediation analyses. Finally, the
number of participants included was about twice as great as in
the previous study [7], thereby increasing statistical power to
detect significant mediation effects [31]. Parenthetically, it
should be noted that OMT was identified as a mediator of the
OMC total treatment effect for one of three clinical outcomes
(i.e.,low back pain intensity) in the previous study [7], but not in
this study. A possible explanation for this discrepancy is that
OMT was measured retrospectively at only the 12-month
encounter in the prior study, whereas it was measured pro-
spectively at each of the five encounters in the present study.

Physician empathy has been recognized as an important
element of high-quality medical care, particularly for
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patients with chronic pain who are often misunderstood,
isolated, and compromised [32]. In particular, patients with
CLBP often express a desire for physician interactions that
involve listening and showing empathy in such various ways
as getting to know them, understanding how pain affects
their lives, and not feeling rushed through their office visits
[33]. Such patient-physician interactions are often cited as
examples of the osteopathic approach to medical care, and
prior research has shown that patients with CLBP report
osteopathic physicians being more empathic than allopathic
physicians [15]. Physician empathy has been associated with
a stronger patient-physician alliance, which may enhance
adherence to treatment recommendations [34], and thereby
promote better outcomes as observed in our study. There is
also evidence of a neural basis for empathy derived from
brain studies involving functional magnetic resonance im-
aging (MRD), particularly within the anterior insula and
anterior cingulate cortex [35]. Such studies have demon-
strated consistency in activations in parts of the pain
network elicited by first-hand pain experience (e.g., by the
patient) and vicariously felt pain (e.g., by the physician).

There were several strengths of our study. First, it uti-
lized participants in a national pain research registry,
thereby rendering the results more generalizable to patients
with CLBP throughout the United States. Second, the digital
research platform utilized by the registry provided elec-
tronic data capture and precluded missing data during any
encounters that were undertaken by participants. Finally,
the registry routinely collected data that facilitated media-
tion analyses involving four possible mediators and five
potential confounders. Nevertheless, there were study lim-
itations. First, participants were not randomized to OMC or
allopathic medical care. Thus, there were some differences
between treatment groups at registry enrollment, most
notably involving current comorbidities. We attempted to
mitigate this limitation by performing multivariable ana-
lyses that adjusted for participant demographic character-
istics and general health. Second, OMT use was based on a
composite measure requiring participant reporting of the
use of spinal manipulation and current treatment for low
back pain by an osteopathic physician. However, OMT may
have been misclassified if spinal manipulation was provided
by chiropractors, physical therapists, or other manual
therapy providers rather than by osteopathic physicians.
Third, the mediation analyses required complete data for all
participants. This reduced the sample size from 1,079 to 801
participants. Although this smaller number of participants
provided greater statistical power than in our prior research
[7], it may have diminished our ability to detect relatively
smaller, but significant, mediation effects attributable to
opioid prescribing or OMT in this study.
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Conclusions

Medical care provided by osteopathic physicians for par-
ticipants with CLBP was associated with better outcomes
pertaining to low back pain intensity, physical function,
and HRQOL over 12 months of follow-up. Osteopathic phy-
sicians were also viewed as more empathic than allopathic
physicians. Physician empathy was the only significant
mediator of the OMC total treatment effect in each of the
three effectiveness outcome domains. These findings sup-
port the claim that osteopathic physicians offer a unique,
patient-centered approach to medical care that enhances
clinical outcomes.
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