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Original Article

Older, Male Orthopaedic Surgeons From Southern
Geographies Prescribe Higher Doses of Post-Operative
Narcotics Than do their Counterparts: A Medicare

Population Study
Eric W. Guo, B.S., Nikhil R. Yedulla, B.S., Austin G. Cross, B.S., Luke T. Hessburg, B.S.,
Kareem G. Elhage, B.S., Dylan S. Koolmees, B.S., and Eric C. Makhni, M.D., M.B.A.

Purpose: We wanted to evaluate opioid prescribing patterns among orthopaedic surgeons and to identify demographics
that may be associated with more extensive opioid prescribing habits that could be candidates for targeted education
policies. Methods: Medicare Part D prescriber and prescription information for the most recent available year, 2017, was
accessed via a publicly available database offered by the Centers for Medicare and Medicaid. Number of total prescriptions,
number of opioid prescriptions, and the total days’ supply of opioids prescribed were analyzed for each of 19,219 or-
thopaedic surgeons. Demographics and board certification status were also recorded. Results: Orthopaedic surgeons who
wrote the most opioid prescriptions (>400 per year) also wrote the longest prescription durations (14.1 days/prescription,
P < .05 for all comparisons). Surgeons with more than 30 years of experience wrote the longest prescriptions (11.8 days/
prescription; P < .001). Male surgeons wrote more opioid prescriptions than female surgeons (151 vs 95, respectively;
P < .001). However, female surgeons wrote longer prescriptions than male surgeons (7.5 days/prescription vs 6.1 days/
prescription, respectively; P ¼ .01). Surgeons from southern states wrote the most opioid prescriptions (1,386,897) and the
longest prescriptions, with an average of 13.0 days per prescription, whereas western states wrote the shortest pre-
scriptions at 10.4 days per prescription (P ¼ .004). Conclusion: There are demographic correlations between orthopaedic
surgeons and opioid prescribing patterns. In particular, male, older southern surgeons prescribe the highest volumes of
opioids. This provides an opportunity for targeted education versus overarching, general policies. Potential directions for
future investigation can focus on assessing recent trends in opioid prescriptions among orthopaedic providers. Level of
Evidence: Level III, retrospective cohort study.

We are in the midst of an opioid crisis that is
unique to the United States, forcing physicians to

reevaluate how they manage pain.1-5 The Centers for
Disease Control and Prevention estimate that the

number of overdose deaths involving opioids is 6 times
higher than it was 20 years ago.6 On average, 130
Americans die every day from an opioid-related over-
dose.7 Health care providers have come under scrutiny
as recent studies have described a trend of over-
prescription that could be driving this epidemic.4,8-11

A big driver of opioid prescriptions is through peri-
operative and postoperative analgesia control.12 Addi-
tionally, opioid medications play a significant role in the
care of patients experiencing chronic pain and the
postoperative management of those undergoing major
surgeries.13-16 Although opioids can be instrumental in
managing postoperative pain, they can also lead to
dependence and corresponding adverse events in
affected patients. Because of their high opioid pre-
scription rates, orthopaedic surgeons represent a key
demographic that could help alleviate the opioid
burden. Orthopaedic surgeons could account for as
much as 7.7% of all opioid prescriptions in the United

From the Department of Orthopaedic Surgery, Henry Ford Hospital,
Detroit, Michigan, U.S.A.

The authors report the following potential conflicts of interest or sources of
funding: E.C.M. reports other from Smith & Nephew and Springer. Full
ICMJE author disclosure forms are available for this article online, as
supplementary material.

Received October 18, 2020; accepted June 29, 2021.
Address correspondence to Eric C. Makhni, M.D., M.B.A., Henry Ford

Health System, Department of Orthopaedic Surgery, 2799 W. Grand Blvd,
Detroit, MI 48202, U.S.A. E-mail: ericmakhnimd@gmail.com

� 2021 Published by Elsevier Inc. on behalf of the Arthroscopy Association
of North America. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

2666-061X/201730
https://doi.org/10.1016/j.asmr.2021.06.013

Arthroscopy, Sports Medicine, and Rehabilitation, Vol 3, No 6 (December), 2021: pp e1577-e1583 e1577

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
http://crossmark.crossref.org/dialog/?doi=10.1016/j.asmr.2021.06.013&domain=pdf
mailto:ericmakhnimd@gmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.asmr.2021.06.013


States, ranking as the third highest prescribers despite
constituting only 2% of the country’s physicians.1,12,17

Orthopaedic surgeons, like all health care providers,
face a challenging dilemma because they need to bal-
ance adequate pain management with appropriate
opioid stewardship.
There is a need for more targeted research involving

prescribing tendencies of individualized surgeons. The
majority of opioid-prescribing guidelines in orthopae-
dics have been broad, overarching policies directed at
the specialty as a whole. Identifying these high-volume
cohorts could provide valuable insight into solutions for
reducing the opioid burden. For example, major or-
thopaedics organizations can develop educational re-
sources such as conference workshops or continuing
medical educational courses that better inform ortho-
paedic surgeons on strategies to address opioid over
prescription in the clinic.
This study uses a large publicly available database

from the Centers for Medicare and Medicaid (CMS)
that contains prescription drug information on physi-
cians treating the Medicare population. The purposes of
this study were to evaluate opioid prescribing patterns
among orthopaedic surgeons and to identify de-
mographics that may be associated with more extensive
opioid prescribing habits that could be candidates for
targeted education policies. The authors hypothesized
that surgeon gender and geographical location have no
impact on opioid prescribing patterns, but older sur-
geons are more likely to prescribe in higher volumes.

Methods
Medicare Part D prescriber and prescription infor-

mation was accessed via a publicly available database
offered by CMS. Data for the most recent year available,
2017, was accessed by the authors. The database was
filtered to include all orthopaedic surgeons who made
claims for prescription medication to Medicare Part D.
The initial data set included 1 entry for each medication
prescribed by each provider, for a total of 120,607 en-
tries from 19,219 orthopaedic surgeons. The authors
then filtered and examined the data set to record
number of total prescriptions, number of opioid pre-
scriptions, and number of total days’ supply of opioids

prescribed by each orthopaedic surgeon. Days per pre-
scription length was calculated by dividing the total
number of days’ supply by total number of prescriptions
of the respective medicine. Prescription rate was
calculated by dividing total number of opioid pre-
scriptions by total number of prescriptions written per
each provider or per region (i.e., 50 opioid prescriptions
divided by 100 total prescriptions written would be an
opioid prescription rate of 50%). CMS does not publi-
cize individual medication prescription information if a
provider writes 10 or less of that specific drug per year.
Thus only medications for which a provider wrote 10 or
more prescriptions for in 2017 were used in our anal-
ysis. According to the 2017 CMS methodology, 95
unique medications were considered to be opioids and
resultantly evaluated as such.18

Demographic data was also collected. Location of
practice was reported in the aforementioned database.
Prescriber region was separated into Northeast, Mid-
west, South, and West as designated by the United
States Census Bureau.19 Gender was determined by
name or by searching for online profiles. The authors
queried the American Board of Orthopaedic Surgery
website20 to determine board certification status and
date of certification. The date of initial board certifica-
tion was subtracted from the current date to calculate
years of experience.
Independent samples t-tests and analysis of variance

were used to compare continuous variables between
groups. Pairwise comparisons were carried out on
variables that were significant overall between groups.
This included comparisons between years of experi-
ence, comparisons by average number of opioid pre-
scriptions written per year, and comparisons between
regions and between genders. Categorical variables
were compared using c2 tests. Statistical significance
was set at P < .05. All analyses were preformed using
SPSS Version 25 (IBM, Armonk, NY)

Results
In 2017, 19,219 orthopaedic surgeons wrote a total of

5,717,089 prescriptions, of which 2,648,946 were for
opioids (46.3%). These prescriptions accounted for a
33,470,791-days’ supply of opioids. Of these 19,219

Table 1. Most Prescribed Opioids

Opioid Total Days’ Supply Total No. of Prescriptions % Of Total

Hydrocodone/acetaminophen 13,407,669 1,079,547 40.1
Tramadol 8,077,747 585,215 24.1
Oxycodone/acetaminophen 6,351,661 558,809 19.0
Oxycodone 3,178,710 241,231 9.5
Acetaminophen with codeine 1,186,679 109,717 3.5
Morphine sulfate 453,819 19,973 1.4
Other* 814,233 54,454 2.3

*Other opioids include buprenorphine, butorphanol, and methadone.
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orthopaedic surgeons, 16,146 were board certified
(84%). Average years of experience was 18.4. In total,
18,440 were men (96%), and 779 were women (4%).
Of the 2,648,946 opioid prescriptions, the majority
were written for hydrocodone/acetaminophen, trama-
dol HCL, and oxycodone HCL/acetaminophen. Hydro-
codone/acetaminophen was the most prescribed opioid
with 1,079,547 prescriptions written (40% of all opioid
prescriptions). Tramadol HCL was the next-most pre-
scribed opioid with 585,215 prescriptions written
(24%), followed by oxycodone HCL/acetaminophen
with 558,809 prescriptions (20%) (Table 1).
Nearly half of all orthopaedic surgeons wrote between

11 to 100 opioid prescriptions (49%) in 2017. Those
who wrote the most opioid prescriptions (>400 per
year) also wrote the longest prescriptions compared to
the other groups (14.1 days/prescription; P < .05 for all
comparisons). Orthopaedic surgeons who wrote be-
tween 11 to 100 prescriptions wrote the shortest length
prescriptions (9.7 days/prescription) (Table 2).
Orthopaedic surgeons with more than 30 years of

experience wrote the longest prescriptions (11.8 days/
prescription; P values <.001) compared to the other
groups with less years of experience. The groups with
11 to 20 and 21 to 30 years of experience had the
highest proportion of prescriptions of more than 400
prescriptions per year (6.9% and 7.6%, respectively).
These groups also had the lowest proportion of

orthopaedic surgeons prescribing fewer than 11 pre-
scriptions per year (5.7% and 7.2%, respectively)
(Table 3).
On average, men wrote more opioid prescriptions

than women in 2017 (151 vs 95, respectively;
P < .001). However, female surgeons wrote longer
prescriptions than male surgeons (7.5 days/prescription
vs 6.1 days/prescription, respectively; P ¼ .01). In total,
1170 providers prescribed more than 400 opioid pre-
scriptions, whereas 1535 prescribed less than 11.
Overall, 6.8% of male prescribers prescribed at the
upper extreme (>400), compared to 2.4% of female
prescribers (P < .001), and 7.7% of male orthopaedic
surgeons prescribed fewer than 11 prescriptions per
year, compared to 14.6% of female orthopaedic sur-
geons (P ¼.02) (Table 3).
The South wrote the majority of opioid prescriptions

(1,386,897) whereas the Northeast wrote the fewest
(284,924). The West region had the highest rate of
opioid prescription, whereas the Northeast had the
lowest rate of opioid prescription (52% vs 41%,
respectively; P ¼ .001). Alaska had the highest rate of
opioid prescriptions whereas New York had the lowest
rate of opioid prescription (63.8% vs 30.5%; P ¼ .001).
The South wrote the longest prescriptions, with an
average of 13.0 days per prescription, whereas the West
wrote the shortest prescriptions at 10.4 days per pre-
scription (P ¼ .004) (Fig 1; Table 4)

Table 2. Opioid Prescription Patterns by Average Number Of Prescriptions Written

Average No. of Opioid Prescriptions No. of Orthopaedic Surgeons Days per Prescription Years of Experience, Mean

0-10 1526 d 20.5
11-100 9338 9.7 17.4
101-200 4402 10.4 18.2
201-300 1925 11.1 18.6
301-400 857 11.8 20.1
>400 1171 14.1 20.5

Table 3. Opioid Prescription Patterns by Years of Experience and Sex

Number <11 Prescriptions* >400 Prescriptions*
Mean No. of
Prescriptions

Days per
Prescription

Opioid
Prescription Rate

Years of experience
0-10 yrs 4987 7.9% 3.7% 119.6 10.1 59.1%
11-20 yrs 4385 5.7% 6.9% 156.3 10.1 57.3%
21-30 yrs 4161 7.2% 7.6% 163.9 10.4 54.8%
>30 yrs 2613 12.9% 6.1% 156.1 11.8 52.8%
Not board certified 3073 8.3% 6.7% 149.7 10.5 56.9%

Sex
Male 18440 7.7% 6.2% 151.8 6.1
Female 779 14.6% 2.0% 95.6 7.4

*Denotes percentage of providers in each group writing less than 11 or more than 400 prescriptions.

OPIOID PRESCRIBING PATTERNS OF ORTHOPAEDIC SURGEONS e1579



Discussion
This investigation highlights a lack of consensus in

prescription patterns at both the regional and individual
provider level. In addition, we identify key surgeon
demographics associated with increased opioid pre-
scribing habits. Our findings provide insight into opioid
prescribing patterns among a large portion of ortho-
paedic surgeons in the United States. Because the
opioid epidemic continues to be a pressing issue for
physicians, understanding such trends can help shape
initiatives to address these concerns moving forward.
There has been a growing body of recent literature

describing overprescription of opioids after orthopaedic
surgery procedures.15,21-23 A recent study evaluating
opioid prescriptions after knee arthroscopy in both
adults and pediatric patients found that on average,
only one third of the opioids prescribed were actually
used.15 Another study examining opioid use in children
after surgical management of supracondylar humerus
fractures found that patients were using less than 25%
of prescribed opioids. They recommended that a pre-
scription of 7 opioid doses after discharge would have
been sufficient.21 These findings are concerning
because unused opioid medication presents a risk for
both diversion and misuse. Without concerted efforts to

standardize prescription lengths, overprescription is
likely to continue.
The data in this analysis highlight a lack of consensus

in opioid prescribing pattern at the level of individual
orthopaedic surgeons that could be contributing to
overprescription. Those who wrote the most pre-
scriptions per year were the most aggressive in pre-
scription length compared to those who wrote fewer
prescriptions per year. Those providers writing 400 or
more opioid prescriptions per year wrote prescriptions
that were almost 4 days longer than those writing 11 to
100 prescriptions. Furthermore, orthopaedic surgeons
who have been in practice for 30 or more years wrote
prescription lengths that were almost 2 days longer
than those in practice less than 30 years. These variable
prescription lengths are especially alarming because a
recent study found that duration of prescription as
opposed to dosage is most strongly associated with
opioid misuse in the postsurgical period, suggesting that
there could be as much as a 20% increase risk for
misuse for every additional week of prescription.24

These findings highlight a lack of consensus among
orthopaedic surgeons at the individual level and also
present a key education opportunity. These providers
who have been identified as heavy prescribers present a

Fig 1. Opioid prescription rate by
state. The opioid prescription rate
percentage is designated by varying
levels of shading as denoted by the
key. Alaska had the highest opioid
prescription rate (63.8%), whereas
New York had the lowest pre-
scription rate (30.5%), P ¼ .001.

Table 4. Opioid Prescription Patterns by Region

No. of Opioid Prescriptions Days per Prescription Opioid Prescription Rate

Midwest 575,041 10.5 48.20%
Northeast 287,166 11.2 40.9%
South 1,401,963 13 46.20%
West 384,776 10.4 52%
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cohort that would be attractive for targeted opioid
stewardship education.
There also seems to be a lack of consensus in opioid

prescription writing at the regional level. In the West,
more than half of all prescriptions written by ortho-
paedic surgeons were for some form of opioid medi-
cation (52%), compared to only 40.9% in the
Northeast. The authors hypothesize that this difference
is likely due to the increasing popularity of opioid-
sparing protocols among orthopaedic surgeons, with
the Northeast having some of the strictest opioid pre-
scription regulations in the country.25 In the South,
orthopaedic surgeons on average wrote longer pre-
scriptions compared to the other 3 regions. Our results
correlate a past study that also found different opioid
prescription patterns by geographic location on the
basis of dispensing information from 2008.26 As previ-
ously mentioned, the variability in prescription length is
concerning because a number of prior studies have
suggested that length of opioid prescription is a key risk
factor for opioid abuse.24,27,28

This study corroborates other recent studies that
have described variability in opioid prescription pat-
terns of surgeons. In a large retrospective database
study including 215,140 patients, the authors found
wide variation in prescribing patterns for post-
operative pain management. Of note, their recom-
mended optimal lengths for opioid prescriptions were
highly variable themselves, with wide ranges (4 to 13
days for women’s health procedures, 4 to 9 days for
general surgery procedures). For musculoskeletal
surgeries, they recommended a prescription length of
6 to 15 days, stating that a 7-day limit could be
inappropriately restrictive.29 In another similar large
retrospective database study of surgical urology pa-
tients, there was significant variation in prescribing
patterns. The authors a found wide range of median
opioid morphine equivalents (OME) given after a
number of procedures with interquartile ranges as
high as 150.30 These studies highlight the widely
variable opioid prescription patterns and the urgent
need for consensus to reduce overprescription and
decrease the opioid burden.
These data provide an opportunity for targeted edu-

cation policies versus broad overarching regulatory
guidelines. Because of the high volume of opioids pre-
scribed by orthopaedic surgeons, there could be signif-
icant consequences from even the slightest of diversion
of opioids from these providers. The aforementioned
results suggest there are certain regions and physician
cohorts that seem to prescribe longer opioid pre-
scriptions. Policy makers can thus target these groups
and regions in an effort to standardize opioid protocols
and decrease the risk for diversion and misuse. Addi-
tionally, prominent orthopaedics organizations such as
the American Academy of Orthopedic Surgeons and

American Orthopaedic Association can play a key role
in instituting programs to educate providers on strate-
gies regarding how to address this issue. Annual con-
ferences can include symposiums and workshops that
share knowledge on effective measures, whereas
organizational leaders can also develop continuing
educational programs that help providers develop a
more comprehensive understanding of the issue over
the long run.
A recent study by Boddapati et al.31 also investigated

the opioid prescribing patterns of orthopaedic surgeons
using the Medicare population. However, the authors
did not use the most recently available data from 2017
in their analysis, which was included in the current
study. Data from 2017 show that tramadol has sur-
passed oxycodone/acetaminophen as the second most
prescribed opioid. Hydrocodone/acetaminophen re-
mains the most prescribed opioid, and oxycodone/
acetaminophen has fallen to the third most prescribed
opioid. Also, Boddapati et al.31 did not investigate the
influence of surgeon experience on opioid prescribing
patterns. The current study found various significant
relationships between surgeon experience and opioid
prescribing tendencies as was previously noted. Finally,
the current study further elucidates the differences in
prescribing patterns among male and female surgeons
(Table 3).

Limitations
This study holds certain limitations, such as how this

dataset only examined the Medicare Part D Benefi-
ciaries and not opioid prescriptions through Medicaid
and private insurance plans. However, our analysis
takes into consideration a large sample (47.4 million
Medicare Part D beneficiaries in 2020 or 14.3% of the
U.S. population), and there is an extensive body of
literature that has analyzed this patient population that
significantly contributes to the topic of opioid stew-
ardship, limiting any suggested sampling bias.18,32,33

Additionally, older patients enrolled in Medicare Part
D may presumably necessitate greater narcotics dosage
because of increased frequency of intensive surgical
procedures. Previous studies, however, suggest that age
isn’t associated with increased opioid prescription,
indicating how age does not appear to be a confounder
that affects opioid prescribing patterns and the legiti-
macy of our findings.34,35 Furthermore, there are
limited available data regarding opioid prescriptions by
orthopaedic surgeons through private insurance plans
and Medicaid, making the inclusion of such informa-
tion into our study not feasible. Thus our study meth-
odology appears to be the most applicable means for
assessing at-large trends in opioid prescription patterns
at the national level, even though we do not consider
all forms of insurance through which opioid pre-
scriptions are made.
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Our study does not take into consideration some
factors that may impact opioid prescription patterns
such as case load, case mix, diagnosis, subspecialty, and
prescriptions made through midlevel staff and resident
physicians. However, neither the CMS dataset nor any
other available database to our knowledge contains any
such comprehensive data, thereby limiting the ability to
account for these variables. However, determining the
impact of subspecialty case load, case mix, and more on
opioid prescribing patterns is outside the scope of the
current study and may be an important area of future
investigation. Additionally, previous published research
in other fields such as otolaryngology has similarly
assessed opioid prescription patterns without specific
evaluation of case volume and mix and prescriptions
made by auxiliary medical staff, supporting the appro-
priateness of our methodology given the limitations in
accessible data.36

Conclusion
There are demographic correlations between ortho-

paedic surgeons and opioid prescribing patterns. In
particular, male, older southern surgeons prescribe the
highest volumes of opioids. This provides an opportu-
nity for targeted education versus overarching, general
policies. Potential directions for future investigation can
focus on assessing recent trends in opioid prescriptions
among orthopaedic providers.
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