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Background: The potential for opioid prescription medication addiction and
abuse has been a growing concern in healthcare. It is not uncommon for hand
surgery patients to be overprescribed opioid medication for postoperative pain
management. The objective of this study was to characterize changes in opioid
prescription practices of hand surgeons treating Medicare Part D patients from
2013 to 2019.

Methods: A retrospective analysis of Medicare Part D prescriber data from 2013 to
2019 was conducted. This database provides information on drugs paid for under
the Medicare Part D Prescription Drug Program. For each prescriber and medica-
tion, the dataset includes the total number of prescriptions dispensed (original
prescriptions and number of refills), and total medication cost.

Results: In 2013, the 10 most common medications prescribed totaled 114,409
prescriptions, with 89,701 (78.4%) opioid prescriptions. In 2019, the 10 most com-
mon medications prescribed totaled 164,955 prescriptions, with 109,665 (66.5%)
opioid prescriptions. Although total opioid prescriptions dropped, there was a
22% increase in the total number of prescriptions written. The two most common
medications prescribed, hydrocodone-acetaminophen and oxycodone-acetamino-
phen, totaled 75,796 in 2013, compared with 76,518 in 2019. The overall number
of prescriptions for nonsteroidal anti-inflammatory drugs increased by 157%, and
the percentage of total opioids prescribed declined by 7.9%.

Conclusions: The increase in total opioid prescriptions from 2013 to 2019 by hand
surgeons in the Medicare Part D Prescription Drug Program lags behind the rec-
ommended shift to nonopioid pain management. The reasons for the overall rise
in prescriptions deserve further exploration. (Plast Reconstr Surg Glob Open 2023;
11:¢5218; doi: 10.1097/GOX.0000000000005218; Published online 22 August 2023.)

INTRODUCTION

In the mid-1800s, opiates were recognized and initially
advertised as safe and effective drugs for pain control.’
Increased use of opiates over the last century allowed for a
better understanding of the risks posed by opioid overuse.?
The first attempt at regulating opioid prescriptions was
the 1915 Harrison Anti-Narcotic Act, which imposed a tax
on the production, importation, and distribution of opi-
ate and coca products.” The first warning labels informing
their user of the habitforming properties of opiates soon
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followed this act." The Controlled Substance Act of 1970
further placed all substances into one of five schedules
(I-V), based upon a substance’s medical use, the potential
for abuse, and safety or dependence liability.”

However, in the 1980s, with the advent of patient-cen-
tered medicine, approaches to pain management began
to shift, with a push for broader use of opioids in con-
trolling overall pain.® This movement in part led in 2001
to the Joint Commission setting new pain management
standards that aimed to improve healthcare quality and
patient satisfaction.” Further, the movement resulted in
opioid prescription rates peaking in 2010 at 225 million
prescription medications dispensed at a rate of 81.2 pre-
scriptions per 100 people.® The overall national opioid
dispensing rate declined from 2012 to 2020, and in 2020,
the dispensing rate had fallen to its lowest level in 15 years,
at 43.3 prescriptions per 100 persons.” Although prescrip-
tion rates began declining in 2012 secondary to attempts
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to reduce opioid use, the death rate from opioid overdose
continues to be high."

Opioid use for acute pain is associated with an increased
risk of long-term opioid use. With the majority of elective
upper extremity surgical cases being performed as outpa-
tient procedures, mainly on the soft tissues, excess opioid
analgesics could potentially become a source for diver-
sion, or illegal distribution. The number of opioid pills
prescribed after a carpal tunnel release is two to five times
more than the average number of pills consumed by the
patient."" Acknowledging this alarming trend, guidelines
for opioid prescriptions after hand surgery have led to a
decrease in overprescribing while still attempting to ade-
quately control postoperative pain.'? However, the effec-
tiveness of these guidelines remains unclear. The objective
of this study was to characterize the changes and trends
in opioid prescription practices of hand surgeons treating
Medicare Part D enrollees from 2013 to 2019.

METHODS

Study Data

A retrospective analysis was performed using the
Centers for Medicare and Medicaid Services Medicare Part
D prescriber data from all years between 2013 and 2019."
This dataset provides information on the medications
prescribed by healthcare providers and paid for via the
Medicare Part D Prescription Drug Program. This informa-
tion includes the total number of prescriptions dispensed
to each patient—often more than one prescription per
patient—as well as total medication cost. The search was
limited to 10 of the most common prescriptions written by
hand surgeons for patients with Medicare during the time-
frame." Few conclusions could be drawn from the drugs
that did not make this cutoff, as there were much less data
available for these drugs. The data were filtered by provider
type to only include prescriptions written by hand surgeons.

Outcomes of Interest

For each year analyzed, prescribed medications were
organized by drug class (Table 1), and the claim count and
cost was totaled for each drug. Total cost includes the cost
of drug ingredients, dispensation fee, taxes, and vaccine
administration fees paid by the Medicare Part D plan."
Cost per claim was also calculated for these drugs for each
year. These calculations were performed separately by two
individuals (I.R. and M.H.).

Statistical Methodology

Data were exported from Centers for Medicare and
Medicaid Services Medicare Part D—by provider from 2013
to 2019" via Microsoft Excel (Microsoft Corp., Redmond,
Wash.)."” These were then organized by drug class, drug
name, total claim count, and total drug cost. For each year,
the claim count was totaled, as well as the total cost for each
drug. Drug claims for each drug type [opioids, nonsteroidal
anti-inflammatory drugs (NSAIDs), antibiotics, and steroids]
were then totaled, and the percentage of total analgesic pre-
scription by type was calculated. The total cost of opioids
and NSAIDs was also calculated. Finally, percentage change
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Takeaways

Question: How have opioid prescription practices of
hand surgeons treating Medicare Part D patients changed
from 2013 to 20192

Findings: A retrospective analysis of Medicare Part D pre-
scriber data from 2013 to 2019 was conducted. Total opi-
oid prescriptions dropped, but there was a 22% increase
in the total number of prescriptions written. The overall
number of prescriptions for nonsteroidal anti-inflamma-

tory drugs increased by 157%.

Meaning: Although nonsteroidal anti-inflammatory drug
prescriptions have increased, the increase in total opioid
prescriptions from 2013 to 2019 by hand surgeons in the
Medicare Part D Prescription Drug Program lags behind
the recommended shift to nonopioid pain management.

Table 1. Classes of Prescription Drugs Analyzed from 2013
to 2019

Drug Name Drug Class  Claims 2013  Claims 2019

Hydrocodone- OPIOID 60,397 59,322
acetaminophen

Oxycodone- OPIOID 15,399 17,196
acetaminophen

Tramadol Hcl OPIOID 6267 16,335

Acetaminophen- OPIOID 4573 9035
codeine

Oxycodone Hcl OPIOID 3065 7777

Meloxicam NSAID 6409 15,814

Diclofenac sodium NSAID 4606 12,400

Naproxen NSAID 2280 N/A*

Ibuprofen NSAID N/A* 5958

Methylprednisolone  STEROID 2886 8214

Cephalexin ANTIBIOTIC 8527 12,904

*Drug was not in top 10 in the year analyzed.

in cost per claim was calculated for each drug that appeared
in both the 2013 and 2019 top 10 drugs prescribed. All cal-
culations were performed in Microsoft Excel."”

RESULTS

Analgesic Prescription Patterns of Hand Surgeons

In 2013, the 10 most common medications prescribed
totaled 114,409 prescriptions, with 89,701 (78.4%)
opioid prescriptions. In 2019, the 10 most common
medications prescribed totaled 164,955 prescriptions,
with 109,665 (66.5%) opioid prescriptions (Table 1).
Although there was a drop in the percentage of total
opioid prescriptions, there was a 22% increase in the
total number written during this period. Hydrocodone-
acetaminophen and oxycodone-acetaminophen pre-
scriptions were consistently the top two prescribed
drugs, with 75,796 dispensed in 2013 and 76,518 dis-
pensed in 2019. Oxycodone-acetaminophen prescrip-
tions accounted for the slight change during this time
period, rising from 15,399 to 17,196, or an 11.7%
increase. Hydrocodone-acetaminophen prescriptions
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Opioid prescriptions vs year
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Fig. 2. Number of nonopioid analgesics per year, from 2013 to 2019.

showed a small decrease from 60,397 to 59,322. All other
opioid prescriptions increased, the most significant of
which was tramadol-HCI, which showed a 161% increase
from 6267 to 16,335 (Fig. 1).

Prescriptions of nonopioid analgesics also increased,
with a significant rise in NSAIDs seen from 2013 to 2019
(Fig. 2). In 2013, there were 13,295 total claims (11.6%
of total top 10 prescription drug claims); in 2019, this
number had risen to 34,172 (20.7%). Interestingly,
this was due in large part to a spike in prescriptions of
diclofenac-sodium, a drug that only had 4606 claims in
2013 but increased to 12,400 claims by 2019. Steroid
use, mainly methylprednisolone, steadily increased
from 2886 claims in 2013 (2.6%) to 8214 claims in 2019
(5.0%) (Figs. 3 and 4).

Distribution of top 10 analgesic prescriptions after
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Fig. 3. Distribution of top 10 analgesic prescriptions after hand sur-
geryin 2019.
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Fig. 4. Distribution of top 10 analgesic prescriptions after hand sur-
gery in 2013.
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Fig. 5. Total cost of opioid prescriptions per year, from 2013 to 2019.

Opioid Prescription Costs

The cost of hydrocodone-acetaminophen declined
despite a stable number of prescriptions. In 2013, the
total cost was $548,076 and this dropped to $388,176
by 2019 (Fig. 5), with the cost per claim dropping from
$9.07 to $6.54 (27% decrease). The total cost for oxy-
codone-acetaminophen slightly increased from $127,138
to $167,893 over the same time period, with cost per
claim rising from $8.26 to $9.76 (18% increase). The
total cost of NSAIDs also increased, from $412,643 to
$643,506. However, the cost per claim dropped for the
two most prescribed NSAID medications: meloxicam and
diclofenac-sodium. Meloxicam started at $6.81 in 2013
and dropped to $4.58 by 2019 (33% decrease), whereas
diclofenac-sodium dropped from $76.30 to $42.91 per
claim (44% decrease; Table 2).
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DISCUSSION

In 2020, 91,799 deaths were related to drug overdose,
with 74.8% of these deaths relating specifically to opioid
overdose.'® This is due in part to over-prescription of opi-
oid medications by healthcare professionals.'” According
to a study analyzing opioid disposal practices among hand
surgery patients, 78% of patients retained unused opioids,
and only 22% disposed of them.' Furthermore, larger
prescriptions tend to encourage greater opioid use—a
randomized control trial performed in 2019 found that
after minor hand surgery patients consumed more pills
when prescribed 30 hydrocodone-acetaminophen pills
compared with 10."

Unfortunately, the number of opioid-related deaths
seen in 2020 are in line with the increasing rate of drug
overdose—related deaths since 1999.? In 2017, this con-
cerning trend prompted the White House to announce
the opioid epidemic as a public health emergency.* before
this announcement, the number of opioid medications
prescribed by hand surgeons had been steadily increas-
ing, peaking in 2015 at 82% of prescriptions and dropping
slightly over the next two years. In 2018 and 2019, despite
the total number of claims holding steady, a decreased per-
centage of the top 10 analgesic prescriptions were opioids.
Nonopioid analgesic prescriptions increased slightly in
the years, leading up to the White House announcement
but rose more sharply after the announcement. The drop
in opioid prescriptions also follows the opioid prescribing
guidelines published by the Centers for Disease Control
and Prevention in March 2016. The guidelines encourage
the prescriber to determine the overall need for opioids;
consider their selection, dosage, follow-up, and comple-
tion; and assess and address the risks and harm of opioid
use with the patient.”

This study shows that there is a promising decline
in the opioids most commonly prescribed to Medicare
patients after hand surgery; however, to maintain this
trajectory, it is important to establish concrete plans to
continue to address the opioid crisis. One method is to
ensure that patients receive adequate education regarding
expectations of postoperative pain and its management.
A randomized control trial conducted in 2021 found that
hand surgery patients used no opioids after minor soft
tissue hand surgery if they received adequate education.
This education program discussed the expected pain after
surgery with emphasis on a tiered system of pain man-
agement with focus on nonpharmaceutical modalities
of pain relief (rest, ice, elevate), followed by nonopioid

Table 2. Total Cost of Opioid and NSAID Prescription Drugs, Cost per Claim, and Percentage Change in Cost/Claim from

2013 to 2019

Drug Name Total Cost 2013 Total Cost 2019 Cost/Claim 2013 Cost/Claim 2019 % Change Cost/Claim
Hydrocodone-acetaminophen 548,077 388,176 9.07 6.54 -27%
Oxycodone-acetaminophen 127,138 167,893 8.26 9.76 18%
Acetaminophen-codeine 28,333 40,861 6.20 4.52 -27%
Oxycodone-Hcl 35,954 45,021 11.73 5.79 -51%
Tramadol-Hcl 34,129 49,996 5.45 3.06 -44%
Meloxicam 43,619 72,399 6.81 4.58 -33%
Diclofenac-sodium 351,433 532,044 76.30 4291 - 44%
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pain medication with opioids used for breakthrough pain.
Furthermore, the study found that pain and the number
of pills prescribed were the only statistically significant
variables associated with increased opioid use.”

Likewise, prescriber education and adherence to pre-
scription guidelines significantly decreased the number
of pills prescribed per procedure, with one study show-
ing a 52% decrease in prescriptions after a 1-hour opioid
education program.” A study by Stepan et al showed that
preeducation to posteducation number of opioid pre-
scriptions fell to almost half. These studies, however, do
not detail who the prescribers are.” The aforementioned
study also shows that the average and range for carpal tun-
nel and trigger finger release surgeries were 20 (5-45)
and 20 (4-40) opioid pills prescribed, respectively.”” These
numbers of pills prescribed for minor soft tissue surgery
are exceedingly high for a surgeon to prescribe. However,
with the trend of most orthopedic or plastic surgery hand
offices having physician assistants or nurse practitioners
perform medication and discharge paperwork reconcilia-
tion, it may be enlightening to analyze the effects of oper-
ating room exposure and opioid prescription education
on prescribing practices of nurse practitioners and phy-
sician assistants and compare those with the prescribing
practices of the leading surgeons.

With the development of new surgical approaches to
limit general anesthesia, there is even greater potential for
a reduction in opioid prescriptions. A study conducted in
2021 found that the use of wide-awake, local anesthesia,
no-tourniquet (WALANT) hand surgery did not require
opioid pain management, and most patients could
comfortably manage their pain using NSAIDs alone.”
WALANT surgery provides for multiple advantages over
conventional surgery. This improves the comfort of the
patient before surgery eliminating the requirement for nil
per os and, thus, many preoperative time restrictions. Local
anesthetic in combinations with epinephrine is adminis-
tered by the surgeon in preoperative holding area to
allow for epinephrine to take full vasoconstrictive effect,
thus negating the need for a tourniquet. Additionally, the
patient may participate in a hand examination during sur-
gery, for example to make a fist after Al pulley release in
trigger finger and ensure its full release. Lastly, the use of
WALANT negates the need for general anesthesia, thus
eliminating its side effects and allowing the patients to
recover faster.”’

Another metric this study analyzed was the change in
cost per claim from 2013 to 2019 for each drug. Cost per
claim is a measure of the average cost incurred by the hos-
pital to handle the unit cost of a given drug or claim.*® Of
the seven drugs that were compared from 2013 to 2019,
six saw a decline in cost per claim but one, oxycodone-
acetaminophen, saw an increase. When categorizing
individual medications into NSAIDs or opioids, NSAIDs
saw a larger average percentage decrease in cost per
claim (-39%) compared with opioids (-26%). A decline
in cost per claim can be interpreted in various ways, but
ultimately suggests fewer costs are being incurred for the
hospital organization. Cost may be reduced by a variety of
factors, including economies of scale, improved access to

claims, cheaper raw resources, and more, but it is unclear
what may be driving the trends seen in this study based on
the provided data alone.

It is promising to see that there are larger declines
in the cost per claim for NSAIDs, as there is an innate
incentive to prescribe in a manner that would minimize
costs for the organization. When looking closer at the
dollar amounts for the cost per unit of individual medi-
cations, diclofenac-sodium has a significantly higher
cost compared with all the other selected drugs, at
$76.30 per unit in 2013 and $42.91 per unit in 2019.
Even though it saw a 44% decline in cost per unit, there
is more room for improvement in its overall cost per
claim. By continuing to reduce the costs of prescribing
NSAIDs compared with opioids, there is the potential of
creating another avenue of incentive for prescribers to
utilize NSAIDs over opioids.

Limitations

There are several limitations to this study. The Centers
for Medicare and Medicaid Services database only includes
information from those enrolled in Medicare Part D, most
of whom are age 65 and older. This excludes patients who
have private insurance or self-pay, limiting the generaliz-
ability of this study. Additionally, this database does not
provide details about the specific procedures performed,
or the entirety of patients’ treatment regimens. It is
unclear how many prescriptions were provided to each
patient, as well as the dosages of these prescriptions. The
term hand surgeon is also not clarified in this database,
and it is unclear if these surgeons were fellowship trained.
The database also only includes data from 2013 through
2019, excluding any year before 2013 and the last three
most recent years of drug prescriptions under Medicare
Part D. It is important to note that when analyzing cost
trends, it is difficult to determine to what degree these
trends were impacted by inflation.

Future Directions

To continue the trend of decreased opioid distribution
after hand surgery, more work is necessary. For example,
it would be beneficial to know how costs can affect patient
choices regarding pain control, and why the costs of cer-
tain prescription drugs have declined or increased. It may
also be useful to know how else patients typically choose
to treat their pain, as the data from this database do not
provide the whole story in terms of their medication regi-
mens. In addition, continued advancements in the world
of WALANT surgery may contribute to further decline in
the need for pain control via opioids.

CONCLUSIONS

Although the total number of opioid prescriptions
by hand surgeons in the Medicare Part D Prescription
Drug Program increased from 2013 to 2019, the percent-
age of opioids in the top 10 total analgesic prescriptions
declined. Additionally, NSAID prescriptions increased,
both in total number and as a percentage of total pre-
scriptions. This is a promising trend; however, further
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analysis of these trends is necessary to work toward a sta-
ble, continued decline of opioid prescriptions after hand
surgery.
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