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ABSTRACT

Background Although little is known about why opioid
prescribing practices differ between physicians, clinical
competence, specialty training and country of origin

may play a role. We hypothesised that physicians with
stronger clinical competence and communication skills
are less likely to prescribe opioids and prescribe lower
doses, as do medical specialists and physicians from Asia.
Methods Opioid prescribing practices were examined
among international medical graduates (IMGs) licensed
to practise in the USA who evaluated Medicare

patients for chronic pain problems in 2014-2015.
Clinical competence was assessed by the Educational
Commission for Foreign Medical Graduates (ECFMG)
Clinical Skills Assessment. Physicians in the ECFMG
database were linked to the American Medical
Association Masterfile. Patients evaluated for chronic
pain were obtained by linkage to Medicare outpatient
and prescription files. Opioid prescribing was measured
within 90 days of evaluation visits. Prescribed dose

was measured using morphine milligram equivalents
(MMEs). Generalised estimating equation logistic and
linear regression estimated the association of clinical
competence, specialty, and country of origin with opioid
prescribing and dose.

Results 7373 IMGs evaluated 65 012 patients for
chronic pain; 15.2% received an opioid prescription.
Increased clinical competence was associated with
reduced opioid prescribing, but only among female
physicians. For every 10% increase in the clinical
competence score, the odds of prescribing an opioid
decreased by 16% for female physicians (OR 0.84,

95% C1 0.75 to 0.94) but not male physicians (OR

0.99, 95% C10.92 to 1.07). Country of origin was
associated with prescribed opioid dose; US and Canadian
citizens prescribed higher doses (adjusted MME
difference +3.56). Primary care physicians were more
likely to prescribe opioids, but surgical and hospital-based
specialists prescribed higher doses.

Conclusions Clinical competence at entry into US
graduate training, physician gender, specialty and country
of origin play a role in opioid prescribing practices.

INTRODUCTION
The USA is in the midst of an opioid
epidemic, with the highest rate of opioid

,! Nadyne Girard,? John Boulet, Dale Dauphinee,**

consumption in the world.'™ Initially
fuelled by a threefold increase in opioid
prescribing rates from 1990 to 2012,°
physicians and state regulatory authorities
responded by lowering both prescribing
rates and quantities.® Of interest,
although the monthly incidence of new
opioid prescriptions fell by 54% by 2017,
along with the number of prescribing
physicians, the subgroup of physicians
who continued to prescribe opioids were
more likely to initiate opioid therapy at
higher doses and for longer duration.’
Little is known about why opioid
prescribing practices vary among physi-
cians. A recent study noted that surgeons
with less experience were more likely to
prescribe higher opioid doses,'’ which
may be related to the common complaint
that current training programmes do
not provide sufficient education in pain
management.'' The finding that physi-
cians graduating from the top 10 medical
schools in the USA were less likely to
prescribe opioids strengthens the possi-
bility that differences in training and clin-
ical decision-making may be contributing
to varying opioid prescribing practices.'
An intriguing study of dentists in the
USA and UK found a 37-fold difference
in opioid prescribing following dental
procedures: 0.05% among UK dentists
compared with 3.5% among US dentists."’
An international study of common low-
risk surgical procedures also showed
striking differences, with 91% of patients
in the USA receiving postoperative opioid
prescriptions vs 5% of patients not in the
USA.' While these differences may be
due to training, there is also the possibility
of differences in cultural expectations for
pain management. It has been noted that

340 Ol

Foundation

Tamblyn R, et al. BMJ Qual Saf 2022;31:340-352. doi:10.1136/bmjgs-2021-013503

BM)


http://qualitysafety.bmj.com/
http://www.health.org.uk/
http://dx.doi.org/10.1136/bmjqs-2021-013503
http://dx.doi.org/10.1136/bmjqs-2021-013503
http://dx.doi.org/10.1136/bmjqs-2021-013503
http:// dx. doi. org/ 10. 1136/bmjqs-2021-013697
http:// dx. doi. org/ 10. 1136/bmjqs-2021-013697
http://orcid.org/0000-0003-0134-6954
http://orcid.org/0000-0001-9570-1026
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjqs-2021-013503&domain=pdf&date_stamp=2022-03-31

Original research

the creation of pain as the fifth vital sign in the USA
promoted an expectation that all pain was to be elim-
inated." ' In contrast, in countries such as Japan, the
Philippines and England, stoicism toward pain is both
valued and expected.'’ ™!

We had a unique opportunity to evaluate the contri-
bution of clinical competence, country of origin,
training location and specialty to opioid prescribing
for chronic non-cancer pain. We examined opioid
prescribing in a cohort of international medical grad-
uates (IMGs) from over 700 medical schools and 100
countries who were licensed to practise in the USA after
passing the required Clinical Skills Assessment (CSA)
examination.”” We evaluated opioid prescribing prac-
tices in the period after 2012, when stricter controls
were implemented to restrict opioid prescribing, with
the aim of identifying the characteristics of physicians
who continued to prescribe to opioids for non-cancer-
related chronic pain and at higher doses. Prior research
on performance-based examinations has shown that
examination scores are associated with quality of care
even after 12 years in practice.”” > We hypothesised
that physicians with stronger clinical and communi-
cation skills are less likely to prescribe opioids and
prescribed them at lower doses, as do medical special-
ists and physicians from Asia, associations that may be
modified by physician age and gender due to differing
practice characteristics.>*™"

METHODS

Design

IMGs who completed the Educational Commis-
sion for Foreign Medical Graduates (ECFMG) CSA
between 1998 and 2004 and saw one or more US
Medicare patients for common chronic pain condi-
tions in 2014-2015 were assessed with respect to use
of opioids for pain management.

Physician population

Physicians were eligible if they were licensed to prac-
tise in at least one jurisdiction in the USA, were in
active practice, billed the Centre for Medicare and
Medicaid Services (CMS) for at least one patient
in 2014-2015, and conducted an evaluation in an
ambulatory setting of patient(s) they diagnosed as
having a common chronic pain problem. Physicians
identified in ECFMG CSA examination files were
linked to the American Medical Association (AMA)
Physician Masterfile by first and last name, sex,
and date of birth and then to the National Plan and
Provider Enumeration System to obtain National
Provider Identifiers (NPIs), specialty, type of prac-
tice and current location. Once linked, nominal
data were deleted to protect confidentiality. Physi-
cian NPIs were sent to the CMS, who identified all
patients seen by these physicians in 2014-2015 in the
Medicare Carrier RIF file, inpatient files, outpatient

file and Part D files, and then all services provided to
these patients by any health professional.

Patient population

Opioids are generally not recommended for chronic
non-cancer pain,””~* of which the most common
problems are back and neck pain,*’ migraine/head-
ache,*® " osteoarthritis or rheumatoid arthritis,*>~”
and neuropathic-related pain disorders.”> *7 To
assess opioid prescribing practices, we assembled all
patients who had one of these pain problems. To be
included, patients had to have had an ambulatory
evaluation visit with a study physician between June
2014 and September 2015 for which the physician
submitted a billing diagnosis for one of the respective
pain conditions, and been covered during this period
in the Medicare Part D drug insurance programme.
We excluded inpatients, visits for procedure-related
treatments and consultation visits as the respective
physician may not have provided ongoing manage-
ment for the patient’s condition. We also excluded
patients who had received an opioid prescription
from another physician in the 6 months prior to the
evaluation visit, and those covered by CMS for end-
stage renal failure. Previously validated International
Classification of Disease versions 9-10 Clinical Modi-
fication codes were used to identify each common
chronic pain problem®® (online supplemental etable
1). If patients saw multiple study physicians, only the
visit with the first physician was included.

Clinical competence

The CSA examination administered by the ECFMG
between 1998 and 2004 was used as a measure of
clinical competence. Modelled after the Canadian
national standardised clinical licensing examina-
tion,”* > ** it was put in place to ensure that all
IMGs could demonstrate a level of clinical skills
necessary for entry into US graduate medical educa-
tion programmes. In 2004, it was transferred to the
National Board of Medical Examiners as USMLE
Step 2 Clinical Skills, and became a requirement for
medical licensure for graduates of all US and foreign
medical schools.**™** The CSA consisted of 10 or 11
modelled encounters between the candidate and a
standardised patient. An overall clinical competence
score was given based on history taken and phys-
ical examination conducted in these encounters and
each candidate’s diagnosis and management plan as
written in a post-encounter clinical note. Candidates’
interpersonal skills were assessed in each encounter
by the standardised patient, as was their spoken
English proficiency. Ratings from each encounter
were pooled to form a doctor—patient communi-
cation composite (COM) score. Acceptable clinical
competence and COM scores were both required
to pass the examination. First time scores and the
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number of attempts to pass the examination were
assessed in relationship to opioid prescribing.

Country of origin and training location

While there is no direct measure of cultural expec-
tations for pain management, we anticipated that
a physician’s country of origin and/or location of
training may reflect these expectations. We measured
geographical location of medical training, as well as
citizenship at the time of training. Training location
was categorised as Asia, Europe, India/Pakistan, the
Middle East, Central, South America and the Carib-
bean, and other. Citizenship was categorised as Asia,
Europe, India/Pakistan, Middle East, USA/Canada and
other, and was documented at the time of medical
school entry.

Specialty

Certain specialties, namely primary care physicians,
orthopaedic surgeons, pain specialists and emergency
medicine physicians, are more likely to prescribe
opioids,* ™ possibly due to patient mix. Specialty
designation retrieved from the National Plan and
Provider Enumeration System was grouped into the
following categories based on the CMS classification
(online supplemental etable 2): primary care, internal
medicine, medical specialty, surgical specialty, hospital-
based specialty and other. While internal medicine
is often included in primary care, a large number of
physicians in the cohort were trained in general prac-
tice, family medicine and internal medicine; and as
differences in quality of care have been documented
for internal medicine physicians compared with other
primary care physicians, we kept these groups sepa-
rate.

Opioid prescribing practices

At the patient level, we measured whether an opioid
had been prescribed by the study physician, defined as
a dispensing of an opioid prescribed by the study physi-
cian within 90 days of the evaluation visit. Opioids
included buprenorphine, codeine, fentanyl, hydroc-
odone, hydromorphone, meperidine, morphine,
oxycodone, oxymorphone, pentazocine and tram-
adol. Opioid prescribing guidelines for chronic non-
cancer pain indicate that an opioid may be appro-
priate if non-opioid analgesics and/or physiotherapy/
chiropractic treatment has failed.” ** 2 %% We used
prescription drug event files and claims from institu-
tional (outpatient) and non-institutional providers to
measure whether patients had received a dispensed
prescription for non-steroidal anti-inflammatory drugs
(Anatomic Therapeutic Classification MO1A) or phys-
iotherapy/chiropractic treatment prior to the opioid
prescription, and adjusted for this in the analysis.
Among patients prescribed an opioid, we measured
the prescribed daily dose using morphine milligram
equivalents (MMEs) to enable comparisons among

opioids. MME/day was defined as the prescribed daily
dose multiplied by the equivalent analgesic ratio of
the opioid type as specified by the Centre for Disease
Control and Prevention.’*

Physician and patient covariates

As male physicians and younger physicians are more
likely to prescribe opioids,”>~* we adjusted for these
characteristics using demographic information from
the ECFMG database. We also adjusted for the US
census classification for practice region (South, West,
Northeast, Midwest), as higher rates of opioid use are
noted in southern US regions.*® >’

To address potential differences in case mix between
physicians that may influence opioid prescribing, we
measured patient sex, age and type of medicare plan
(65 years and older or CMS disability coverage). To
account for differences in severity and complexity of
patients’ conditions, we measured whether there was
an emergency department (ED) visit or hospitalisa-
tion in the 6 months prior to the evaluation visit, the
presence of the 30 conditions included in the Elix-
hauser Comorbidity Index, the type of pain problem,
and whether the evaluation visit occurred in the ED
or an office/clinic setting.®”** To determine patients’
probabilities of receiving an opioid prescription based
on their characteristics, we estimated the association
between patient characteristics and the likelihood of
receiving an opioid prescription using logistic regres-
sion within a generalised estimating equation (GEE)
framework to account for clustering by physician. OR
estimates for each characteristic were used to create
a probability of receiving an opioid score for each
patient. The same approach with multiple linear GEE
regression was used to estimate MME dose among
patients prescribed an opioid.

Analysis

Descriptive statistics were used to summarise physician
and patient characteristics. To estimate the association
of clinical competence, citizenship, training location
and specialty with the risk of opioid prescribing, we used
GEE logistic regression. Patient was the unit of analysis
and physicians were the clustering factor, accounted
for using an exchangeable correlation coefficient. Each
CSA score (clinical competence, communication) and
its respective subscores (history and physical examina-
tion, diagnosis and management, interpersonal skills,
English proficiency) were fit in a separate model as
a continuous variable, with citizenship included as
dummy variables using Asia as the reference category,
as it was one of the largest groups and enabled more
stable estimates. As citizenship and medical school
location were highly correlated (ie, collinear), we could
not estimate the independent contribution of each to
the outcome. Therefore, we assessed which one was
the better predictor of opioid prescribing, using the
penalised quasi-likelihood under the independence
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model criterion to determine the best fitting model.
We also included a binary indicator representing
whether the physician passed their first examination
attempt. All models were adjusted for physician age
and gender, location and region of practice, whether
physiotherapy/chiropractic services or non-steroidal
anti-inflammatory drugs had been provided prior to
an opioid dispensation, and the patient’s probability of
receiving an opioid prescription. As there are known
differences in practice patterns of male and female
physicians and younger and older physicians,”* we
assessed whether the impact of clinical competence or
country of origin/medical school location on opioid
prescribing was modified by physician gender or age by
fitting the respective two-way interaction terms. The
same approach with dose modelled as a continuous
variable using multiple linear GEE regression was used
for the investigation of physician characteristics and
opioid dose, among patients who received an opioid
prescription. To facilitate interpretation of findings
for clinical competence, we plotted the probability of
opioid prescribing and predicted dose, and 95% ClIs,
per 109% increase in clinical competence, based on the
models. The potential impact of multiple comparisons
was assessed using the Bonferroni correction. All anal-
yses were done using SAS V.9.4.

RESULTS

Overall, 7373 IMGs passed the ECFMG CSA,
achieved ECFMG certification, received a license to
practise in the USA and billed an evaluation visit for at

least one patient with a common chronic pain problem
in an ambulatory setting in 2014-2015. Of the 32 886
physicians who took the CSA examination, 20.5%
were not linked to the AMA file either because they
did not apply for a license to practise or could not be
linked. Compared with physicians who were found in
the AMA files, the CSA scores of those not found were
equivalent (linked vs not linked: mean=SD clinical
competence score: 65.0%£5.3 vs 65.0%£5.5; commu-
nication score: 78.0%+7.8 vs 77.5+7.9). Most of the
7373 study physicians were male (61.1%), with an
average age of 43.5 years in 2014 (table 1). At entry
into medical school, 53.4% were citizens of India/
Pakistan (30.3%) or the USA/Canada (23.1%). Over
one-third attended medical school in Central/South
America, Mexico or the Caribbean (36.0%), 75.8% of
whom were US citizens. Most physicians specialised in
primary care (35.6%) or internal medicine (32.1%),
and over one-third practised in the southern USA
(35.8%). On the first attempt, 85.9% of physicians
passed the CSA. The overall mean clinical competence
score was 64.6%. The highest examination scores
were in communication (78.1%) and its two compo-
nent subscores, English proficiency (85.4%) and inter-
personal skills (76.5%). The lowest scores were in
diagnosis and management (59.5%).

Overall, 65 012 patients were evaluated and diag-
nosed by study physicians with one of the four
common pain problems, the most common being
back, neck and/or lumbar pain (70.3%) (table 2). Of
these patients, 9870 (15.2%) were prescribed and

Table 1 Characteristics of the 7373 international medical graduate physicians who billed Medicare for an evaluation visit in an
ambulatory setting for patients with common chronic pain problems
Characteristic Number % Characteristic Number %
Physician gender Internal medicine 2364 32.1

Female 2867 39.0 Medical specialty 951 12.9

Male 4506 61.0 Surgery specialty 326 4.4
Citizenship Hospital-based specialty 644 8.7

Asia 948 12.9 Emergency medicine 464 6.3

Europe 840 11.4 Region of practice

India and Pakistan 2233 30.3 Northeast 1727 23.4

Middle East 610 83 Midwest 151 20.5

Other 1036 14.0 South 2641 35.8

USA and Canada 1706 23.1 West 1494 20.3
Medical school location Clinical Skills Assessment proficiency Mean SD

Asia 755 10.2 Passed assessment on first attempt 6330 85.85

Europe 978 13.3 Physician age 43.5 5.5

India and Pakistan 2018 27.4 Mean SD (range)

Middle East 506 6.9 Clinical competence score 64.6 5.4 (37-85)

Central America/Caribbean/Mexico/ 2667 36.0 History and physical examination 68.1 6.8 (35-89)

South America

Other 449 6.1 Diagnosis and management 59.5 9.5 (22-95)
Physician specialty Communication 78.1 8.1(40-98)

Primary care 2624 35.6 English proficiency 85.4 14.5 (29.5-100)

Interpersonal skills 76.5 7.8 (44-100)
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Table 2 The association between patient characteristics and the odds of being prescribed an opioid and the morphine milligram

equivalent (MME) dose of opioid prescribed

0dds of prescribing an opioid for the 65012 patients

MME opioid dose prescribed for the 9870 patients who
received an opioid prescription

N patients
N patients with opioid Estimated
Characteristic (%) (%) OR (95%CI) P value N patients (%) Mean (SD) difference (95%Cl) P value
Type of chronic pain problem
Migraine, headache 7348 (11.3) 509 (6.9) 0.3(0.30t00.36)  <0.001 509 (5.2) 22.5(15.2) -3.6(-5.2t0-2.0) <0.001
Neuropathic pain disorders 4682 (7.2) 513 (11.0) 0.6(0.49t00.61)  <0.001 513 (5.2) 38.1(54.2) 10.4(2.8t0 18.1) 0.007
Osteo-rheumatoid pain 7253 (11.2) 449 (6.2) 0.4(035t00.46) <0.001 449 (4.5) 21.9(28.1) -2.5(-5.3100.3) 0.080
Back, neck lumbar pain 45729 (70.3) 8399 (18.4) Reference 8399 (85.1) 27.3(36.2) Reference
Sex
Female 42644 (65.6) 6203 (14.5) Reference 6203 (62.8) 25.9 (33.4) Reference
Male 22368 (34.4) 3667 (16.4) 1.0 (0.97 to 1.06) 0.506 3667 (37.2) 30.0 (40.7) 2.3(0.8103.9) 0.003
Race
Asian 2966 (4.6) 320(10.8) 8(0.721t00.92) 0.001 320(3.2) 21.1(27.0) -2.6(-6.5101.3) 0.190
Black 6777 (10.4) 1081 (16.0) 0.9 (0.85 to 0.99) 0.035 1081 (11.0) 29.4(39.2) -5.1(-9.3t0-0.9) 0.017
Hispanic 3553 (5.5) 430 (12.1) 8(0.691t00.85) <0.001  430(4.4) 23.4(36.5) -3.5(-6.8t0-0.3) 0.032
North American Native 228 (0.4) 36 (15.8) 9(0.64 to 1.35) 0.695 36 (0.4) 29.6 (58.5) 2.6(-13.2t018.4)  0.745
Other race 2542 (3.9) 301(11.8) 0.8(0.72100.90) <0.001  301(3.0) 23.3(25.6) -3.1(-6.7100.5) 0.090
White 48946 (75.3) 7702 (15.7) Reference 7702 (78.0) 27.8(36.4) Reference
Insurance group
65+ 51631(79.4) 7395 (14.3) Reference 7395 (74.9) 23.3(23.6) Reference
Disabled 13381(20.6) 2475(18.5) 1.3(1.18t0 1.39)  <0.001 2475(25.1) 39.6 (58.4) 8.2(461t011.7) <0.001
Evaluation visit was in the emergency
Yes 4638 (7.1) 1092 (23.5) 1.7(1.59t0 1.93)  <0.001 1092 (11.1) 29.1(14.0) 5.1(3.6 10 6.6) <0.001
No 60374 (92.9) 8778 (14.5) Reference 8778 (88.9) 27.2 (38.2) Reference
Acute care in the 6 months pre-evaluation
Emergency department visit 19379 (29.8) 2996 (15.5) 1.0 (0.92 to 1.02) 0.262 2996 (30.4) 26.9 (35.7) —0.6(-2.4101.2) 0.528
No emergency department
visit 45633 (70.2) 6874 (15.1) Reference 6874 (69.6) 27.6 (36.6) Reference
Hospitalisation 7630 (11.7) 1202 (15.8) 1.1(1.05 to0 1.22) 0.002 1202(12.2) 28.1(35.1) 5.3(2.81t07.7) <0.001
No hospitalisation 57382(88.3) 8668 (15.1) Reference 8668 (87.8) 27.3(36.5) Reference
Age at evaluation visit (per
10years) 1.0 (0.98 to 1.03) 0.663 -1.6 (-2.6t0 —0.5) 0.003
20-65years old 16456 (25.3)  3118(18.9) 3118 (31.6) 38.6 (56.0)
66-70years old 14807 (22.8) 2028 (13.7) 2028 (20.5) 24.6 (24.1)
71-80years old 20970(32.3) 2848 (13.6) 2848 (28.9) 22.0(16.2)
More than 80years old 12779 (19.7) 1876 (14.7) 1876 (19.0) 20.1(20.0)

filled an opioid prescription written by the study
physician. The majority were prescribed hydroco-
done (37.0%) or tramadol (34.1%) (online supple-
mental etable 3). Patient characteristics associated
with a significantly increased risk of receiving an
opioid prescription included being insured because
of disability, the evaluation visit being conducted in
the ED and a hospitalisation having occurred in the 6
months prior to the evaluation visit (table 2). Patients
who presented with migraine, neuropathic, or arthritic
pain had a significantly lower risk of receiving an
opioid compared with those with back or neck pain,
as were patients from any other race compared with
white. Patients with pre-existing psychoses, collagen
disease or neurological disorders were also less likely
to receive an opioid (online supplemental etable 4).
The overall mean prescribed MME dose was 27.4 (SD

36.3). Significantly higher doses were prescribed for
patients with neuropathic pain disorders compared
with back pain, patients who were insured because of
disability, patients whose evaluation visit was in the
ED and patients who were hospitalised in the past 6
months. Lower doses were prescribed to black patients
and Hispanics compared with white patients, to older
patients, and to patients with pre-existing chronic
pulmonary disease or HIV/AIDs (table 2, online
supplemental etable 4).

The association between clinical competence and
opioid prescribing was significantly modified by physi-
cian gender, but not by age or citizenship. For every
10% increase in the clinical competence score, the
odds of prescribing an opioid significantly decreased
by 16% (OR 0.84, 95% CI 0.75 to 0.94) for female
physicians but not for male physicians (OR 0.99, 95%

344

Tamblyn R, et al. BMJ Qual Saf 2022;31:340-352. doi:10.1136/bmjgs-2021-013503


https://dx.doi.org/10.1136/bmjqs-2021-013503
https://dx.doi.org/10.1136/bmjqs-2021-013503
https://dx.doi.org/10.1136/bmjqs-2021-013503
https://dx.doi.org/10.1136/bmjqs-2021-013503
https://dx.doi.org/10.1136/bmjqs-2021-013503

Original research

Table 3  The association between clinical competence scores, the odds of opioid prescribing and prescribed morphine milligram

equivalent (MME) dose by physician gender per 10% increase in score

0dds of prescribing an opioid for the 65 012

MME opioid dose prescribed for the 9870

patients patients

Scorexgender interaction OR (95% CI) P value Estimate (95% CI) P value
Clinical competence score

Male 0.99 (0.92 to 1.07) 0.7889 0.60 (—1.26 to 2.46) 0.5272

Female 0.84(0.75t0 0.94) 0.0019 —1.37 (-3.94 10 1.20) 0.2965
History and physical examination

Male 0.99(0.93 to 1.05) 0.6600 0.50 (-1.28t0 2.29) 0.5820

Female 0.92 (0.84 to 1.00) 0.0511 —0.95 (-3.03 to 1.13) 0.3724
Diagnosis and management

Male 0.99 (0.95 to 1.03) 0.5237 1.05 (0.01 to 2.09) 0.0482

Female 0.92 (0.86 to 0.98) 0.0102 —0.92 (-2.37100.53) 0.2120
Communication score

Male 1.01(0.96 to 1.07) 0.6387 1.23 (-0.08 to 2.54) 0.0651

Female 0.90 (0.84 t0 0.97) 0.0062 0.69 (-1.11t0 2.49) 0.4519
English proficiency

Male 1.00 (0.97 to 1.03) 0.9340 0.43 (-0.43 t0 1.29) 0.3273

Female 0.97 (0.93 t0 1.01) 0.1715 0.28 (-0.82 to 1.38) 0.6216
Interpersonal skills

Male 1.03(0.97 to 1.08) 0.3493 0.99 (-0.36 t0 2.34) 0.1523

Female 0.91(0.85 to 0.98) 0.0123 —0.10 (—1.84 to 1.65) 0.9152

Models were adjusted for physician’s gender, citizenship, specialty, region of practice, age, prescribed physio-NSAID before opioid, score and patient

confounder score.

P value for genderxclinical competence score interaction opioid prescription: 0.04; p value for genderxcommunication score opioid prescription: 0.009; p

value for genderxdiagnosis and management score and MME dose: 0.03.
NSAID, non-steroidal anti-inflammatory drug.

CI 0.92 to 1.07) (table 3; figure 1A). A significant
reduction of 8% in the odds of prescribing an opioid
per 10% increase in score was also found for female
physicians for the two clinical competence subscores:
history and physical examination (OR 0.92, 95% CI
0.84 to 1.00) and diagnosis and management (OR
0.92, 95% CI 0.86 to 0.98). Similarly, a 10% increase
in communication score was associated with a signifi-
cant 10% reduction in the odds of opioid prescribing
for female physicians (OR 0.90, 95% CI 0.84 to 0.97)
but not male physicians (OR 1.01, 95% CI 0.96 to
1.07), a finding predominantly related to competence
in interpersonal skills rather than English proficiency.
Among the 3675 physicians who prescribed an opioid,
clinical competence was not associated with the dose
prescribed with the exception of competence in diag-
nosis and management: a 10% increase in score was
associated with a significant increase in dose of 1.05
MME (95% CI 0.01 to 2.09) prescribed by male physi-
cians, but had the opposite effect of lower prescribed
doses for female physicians, although the latter was not
significant. If the p value were corrected for multiple
comparisons, the association between clinical compe-
tence and dose prescribed would not be statistically
significant.

Physician citizenship provided a better fitting model
than medical school location so it was used in all
models. While the proportion of patients receiving

an opioid prescription was highest for US/Canadian
citizens (17.5% vs 12.5%-15.6% for physicians from
other countries), physician citizenship was not signifi-
cantly associated with the odds of prescribing, after
adjusting for other physician and patient characteris-
tics (table 4). However, US and Canadian physicians
prescribed opioids at significantly higher doses (mean
MME 31.5) compared with physicians from Asia
(mean MME 25.1: adjusted difference 3.56, 95% CI
0.70 to 6.42). The main difference was in drug choice,
with US/Canadian physicians more likely to prescribe
oxycodone (16.3% vs 10.5%) and less likely to
prescribe codeine (6.6% vs 11.8%) than Asian physi-
cians (online supplementary etable 3).

Male physicians were 11% more likely to prescribe
an opioid (OR 1.11, 95% CI 1.03 to 1.19) and
prescribed it at higher doses compared with female
physicians (mean MME dose 29.1 vs 22.8; adjusted
mean difference 2.60, 95% CI 0.90 to 4.31). Physi-
cian age was not associated with the odds of opioid
prescribing, but older physicians prescribed moder-
ately higher doses (per 10 years, adjusted MME dose
increase 1.82, 95% CI —0.03 to 3.67). The majority
of opioids were prescribed by primary care physi-
cians, internal medicine or hospital-based specialists.
Compared with primary care physicians, physicians
in all other specialties, except hospital-based special-
ties, were less likely to prescribe opioids, particularly
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Figure 1 The association between Clinical Skills Assessment scores and
the predicted probability of prescribing an opioid and predicted morphine
milligram equivalent (MME) dose by physician gender. Figure created

by the authors. (A,B) Predicted probability of opioid prescribing based

on the following values for the multiple logistic generalised estimating
equation (GEE) model regression coefficients: age of physician=43.7,
physician region of practice=South, analgesic/physiotherapy before=1,
predicted confounder score=0.15; predicted confounder score=26 (C),
physician specialty=primary care, physician citizenship=Asia. (C) Predicted
MME opioid dose based on the following values for the multiple linear
GEE regression coefficients: age of physician=43.7, physician region of
practice=South, analgesic/physiotherapy before=1, predicted confounder
score=26, physician specialty=primary care, physician citizenship=Asia.

those in medical (OR 0.34, 95% CI 0.29 to 0.40) and
surgical (OR 0.65, 95% CI 0.52 to 0.82) specialties.
Among hospital-based specialists, 72.4% were rehabil-
itation or pain management specialists. When opioids
were prescribed, surgical (mean MME dose 40.2) and
hospital-based specialists (mean MME dose 35.4)
prescribed higher doses than primary care physicians
(mean MME dose 23.9; adjusted difference surgeons:
11.62, 95% CI 7.51 to 15.73, hospital-based special-
ists: 9.80, 95% CI 6.66 to 12.95).

Physicians whose practice was located in the
northern (OR 0.63, 95% CI 0.58 to 0.69) or western
(OR 0.88, 95% CI 0.80 to 0.96) USA were less likely
to prescribe opioids compared with physicians in the
South, although physicians in the West prescribed
significantly higher doses (2.71 MME higher, 95% CI
0.52 to 4.89). Patients who had previously received
physiotherapy or non-steroidal anti-inflammatory
drugs were 56% more likely to be prescribed an opioid
(OR 1.56, 95% CI 1.49 to 1.63).

DISCUSSION

This study is the first to investigate whether clinical
competence, physician country of origin or training
location are associated with opioid prescribing for
common non-cancer-related pain problems. We found
that physician gender modified the effect of clinical
competence on opioid prescribing. More competent
female physicians were less likely to prescribe opioids,
and more competent male physicians prescribed higher
doses. Country of origin did not influence the odds
of opioid prescribing, but US and Canadian physi-
cians prescribed opioids at significantly higher doses.
Primary care physicians were more likely to prescribe
opioids than medical and surgical specialties, but when
opioids were prescribed, surgical and hospital-based
specialties prescribed higher doses. Male physicians
were more likely to prescribe opioids and at higher
doses.

Standardised performance-based examinations such
as the CSA were added to written examinations for
licensure in Canada, the USA and the UK based on
the need to measure both clinical and communication
skills.*” Many medical schools also conduct this form
of assessment for their students.®™®" Scores achieved
on these assessments have been shown to predict
quality of care, as well as complaints to and disci-
plinary action by medical regulatory authorities.** **~°
This study provided new insights about the contri-
bution of clinical competence to opioid prescribing.
Even though female physicians uniformly receive
higher scores than male physicians in examinations
that measure clinical knowledge, skills and commu-
nication,”"™* our findings suggest that greater profi-
ciency in clinical, communication, and diagnostic and
management skills has a different impact on opioid
prescribing among male and female physicians. Higher
scoring female physicians are more cautious about
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prescribing opioids, whereas higher scoring male
physicians are more likely to prescribe more potent
opioids and at higher doses. A similar phenomenon
was reported in relationship to antibiotic prescribing
for viral infections: higher scoring male physicians
on the Canadian national standardised performance
examination were more likely to prescribe antibiotics,
whereas the opposite was true for female physicians.”
One possible explanation is that more competent
male physicians provide more aggressive treatment
while more competent female physicians are more
conservative. While this particular hypothesis has not
been investigated, female physicians prescribe lower
starting doses of anti-cholinesterase inhibitors for
patients with dementia and are more likely to screen
patients for cardiac problems,”® refer a greater propor-
tion of patients for specialty consultation, even after
controlling for uncertainty and malpractice fear,”” and
have higher rates of test ordering.”® A predisposition
towards more aggressive treatment may also explain
why more competent male physicians prescribe higher
opioid doses, whereas more competent female physi-
cians exhibit more caution in treatment decisions.
These differences in the behaviour of male and female
physicians are hypothesised to be related to funda-
mental differences in personality traits’”* and risk-
taking behaviour.?® > 7 Men are more likely to engage
in riskier behaviour in fields such as finance and invest-
ment decision-making,”” driving”® ”® and gambling—
differences that are seen even in childhood.”

Based on prior research that showed substantial
differences in opioid prescribing practices of US and
UK dentists, we hypothesised that cultural expecta-
tions for pain management may influence a physician’s
likelihood of opioid prescribing for common chronic
pain problems. While there was considerable varia-
tion in the country of origin and training location of
IMG:s in this study, we did not find that this influenced
opioid prescribing practices. The only exception was
the significantly higher opioid doses prescribed by
US and Canadian citizens. Direct-to-consumer drug
advertising in the USA, coupled with a societal trend
for improved pain management,” ' %% may explain
these differences.

We found that primary care physicians and
hospital-based specialties were more likely than other
specialty groups to prescribe opioids for patients with
chronic pain problems. Our findings are consistent
with recent studies that showed a trend of reduced
opioid prescribing by surgeons and emergency medi-
cine physicians and increased opioid prescribing by
primary care physicians and pain specialists. Unlike
previous studies,”™ ¥ we were able to show that
these differences are not related to clinical competence
or case mix, as we restricted the population of interest
to patients who had been diagnosed with chronic pain
problems by the study physician and adjusted for
patient characteristics that influenced the likelihood

of opioid prescribing. From a policy perspective,
interventions to reduce the risk of opioid-related
harms should be targeted at primary care physicians
and pain specialists as well as surgical specialists as
the latter prescribe substantially higher opioid doses,
which increase the risk of opioid-related harms and
long-term use.* ™’

A number of limitations should be considered in inter-
preting the results of this study. Our study population
was limited to Medicare patients with drug coverage.
The prescribing trends observed in this population may
not be representative of those for other patients in the
physician’s practice. However, we did find that factors
that increased the risk of receiving an opioid were
similar to those reported in other observational studies:
back pain, receiving care in the ED, younger age, and
having failed on prior conservative treatments such
as non-opioid analgesics and physiotherapy.* ¢ ¢ %
Moreover, we noted that higher doses were prescribed
by surgeons and hospital-based specialties, which
has also been reported.” *' Higher rates of opioid
prescribing are associated with regions with higher
poverty and unemployment levels.”>”> We do not have
patient-level measures of these attributes, which may
contribute to residual confounding if physicians with
lower competence levels were more likely to practise
in these regions. It is also possible that patients migrate
to physicians who are natives of the same country and
cultural differences in patient expectation for opioids
are contributing to opioid prescribing, which may
contribute to residual confounding. The measurement
of clinical competence took place 10 years before the
assessment of opioid prescribing, and may not reflect
current knowledge and skills. However, prior research
has shown that performance-based examination test
scores are associated with quality of care, even after 12
years in practice,” > which explains the observation
that over 40% of the variance in maintenance of certi-
fication examination scores is explained by perfor-
mance on the initial certification examination. The
strong correlation between examination scores may
explain why an association exists even after 10 years in
practice. The CSA was replaced by USMLE Step 2, but
the format of the examination and its psychometric
properties are the same as the CSA, and thus our find-
ings are relevant to standardised performance-based
examinations.**** 7% Although we had no measure
of institutional protocols for opioid prescribing, there
is wide variation in physician opioid prescribing,
even in the same institution and for the same surgical
procedure.”®”” As our study was limited to ambulatory
visits, mainly to primary care physicians and inter-
nists in private practice, institutional practices likely
had limited impact. There may be other regional attri-
butes of a physician’s practice location that we did not
measure that could influence their prescribing patterns.
Finally, we had only proxy measures of cultural expec-
tations for pain management, and this limitation needs
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to be addressed by better methods of measurement in
future research.

CONCLUSION

In summary, greater clinical competence at the time
of entry into US graduate medical training reduces the
likelihood of prescribing opioids for common chronic
non-cancer pain problems, but only among female
physicians. While primary care physicians are more
likely to prescribe opioids, surgical and hospital-based
specialties prescribe higher starting doses, as do physi-
cians from Canada and the USA.
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