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Background
Postoperative orthopedic patients are prone to develop 

moderate to severe pain, both acute and chronic. Schedule 
II opioids act as painkillers in acute pain management of 
postoperative orthopedic patients. In 2010, the Ambulatory 
Care Drug Database System (ACDD) reported that 
acetaminophen with hydrocodone topped the list of the 
three most prescribed medications across 49% of orthopedic 
facilities [1]. These narcotic drugs anchor to opioid receptors, 
a group of receptor proteins, on cerebral neurons, spinal 
cord, gut, and various body parts [2-8].

The binding between the receptor and the opioid 
particles leads to the blockage of pain messages sent from 
the peripheral nervous system (PNS) to the central nervous 
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Abstract
Background: In 2010, the Ambulatory Care Drug Database System (ACDD) reported that acetaminophen with hydrocodone 
topped the list of the three most prescribed medications across 49% of orthopedic facilities. Despite regulatory efforts 
radiated from the federal level, opioid prescription and addiction continues to exist among orthopedic patients.

Methods: We aimed at analyzing the trends of prescribing controlled substances to orthopedic patients post-2010 
by querying the ACDD in the 2015 fiscal year, a median audit cutoff for the previous decade, and the National Health 
Interview Survey (NHIS) Questionnaire responses from 2011 to 2019. We used a primary drug query in the ACDD 
along with secondary therapeutic categorical filtration for preliminary data. After selecting the most cited qualifier, we 
tracked responses to a codified opioid usage per orthopedic care question for 9 years across all NHIS Questionnaires and 
concluded on prescription trends.

Results: With a mention rate of 44.94% and a mention count of 5,067,505, d03075, hydrocodone (generic) appeared 
as the third most popular schedule II opioid prescription, lowering the trend of popularity since 2010. The CDC did not 
develop a specific opioid-related orthopedic management question till the 2019 NHIS survey update. As a result, we could 
not use a z-test to compare between the first and second half of the decade to show there was significant difference 
between the prescription trends in the first half of the previous decade and the second half.

Conclusions: From 2011 to 2019, hydrocodone prescription rate decreased, and overall opioid prescription count was 
lower. Schedule II opioid options were replaced with a non-narcotic genre of pharmaceuticals. The increased surveillance 
on opioid prescription and awareness campaigns contributed to changes in trend; we predict the mention rate to fall 
further in the current decade.
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years across all NHIS Questionnaires for adult (ages 18 years 
and above) samples.

We sensitized the consideration for narcotic group 
selection because we had to keep consistency to the 
comparative group from 2010. We also selected a specific 
survey question to make our data comparable, relatable, and 
reliable. Across numerous questions, the question that would 
indicate involvement of orthopedic facilities will involve 
fractures or broken bones. Only question no. OPD.0030.00.X 
mentioned a fracture and correlated it with opioid usage; 
even though there were many other questions about pain 
management or joint pain, tangential questions may involve 
non-orthopedic care such as pain medicine interventions, 
which would deter our aims. We aimed to perform a z-test 
between survey responses from 2011 to 2014 and from 
2016 to 2019. Our participant number was in the tens of 
thousands; the z-test would summarize and indicate whether 
the two population means (i.e., responders who said yes to 
taking opioids for pain management) are different.

Results
Schedule II opioids

There was a total of 122 resulting groups of prescription 
drugs. These groups were a single entity in composition 
status, and all were DEA Schedule II. With a citation count 
of 9,832,801, oxycodone appeared as the most prescribed 
schedule II opioid (Table 1). Hydrocodone, though on top 3, 
was superseded by morphine with a numerical difference of 
2,921,631 citations. It is important to remember that most 
drugs within the 122 results had brand name repetitions, 
which required us to hold a cumulative comparison (Table 2). 
Hydrocodone, for example, had five brand names under its 
generic name, each with different citation counts that may 
contribute to its cumulative citations. Even though the top four 
generic drugs remain the same in a cumulative comparison, 
methylphenidate takes precedence over hydromorphone as 
the fifth most prescribed generic drug.

Opioid prescription to orthopedic patients
According to the ACDD, postoperative care-receivers 

represented 20.8% of the orthopedic patients, second 
to patients with new problems (Figure 1). The CDC failed 
to incorporate a question specific to fracture care and 
prescription medications on the surveys from 2011 to 
2017. Even though it asked the responders questions about 
fractures and medications, they did not correlate across any of 
the surveys. One improvement was noted in the 2018 survey 
that inquired patients about acute pain management with 
a prescription opioid; 65.50% of the responders responded 
“yes.” The CDC redesigned its surveys from 2019; according 
to the agency, “In 2019, for the first time in over 20 years, 
the NHIS questionnaire was redesigned to increase relevance, 
enhance data quality, and minimize respondent burden.

The wording of some questions and answer choices 
was revised to improve the quality of measurement. Some 
questions were dropped, and others were added, changing 
the context within which some questions were asked [41].” 

system (CNS) [9-13]. In addition to pain relief, these drugs also 
stimulate release of neurotransmitters responsible for feeling 
of euphoria (commonly known as a “high”). With chronic use, 
continuous increase in doses is needed to maintain analgesic 
effect as well as euphoria increasing the risk of dependence. 
Pain relief, however, is a relaxing feeling that may become an 
addiction if used for chronic pain management over a long 
period [14-22]. Despite regulatory efforts via federal and state 
authorities, opioid prescription remains irreplaceable [23-
39]. While orthopedic surgeons agree on the effectiveness of 
narcotics for pain relief post-surgery, they are also concerned 
about its potential for abuse and dependence.

Despite continuing opioid abuse, we hypothesized that 
such abuse is no longer widespread in the system. Opioid 
prescription screening is now systematic, and the doses are 
now accounted. The US Department of Health and Human 
Services established the Prescription Drug Monitoring 
Programs (PDMPs), an electronic database that records the 
allocation of all controlled substance prescriptions. Even 
though such programs have existed for over a century, 70% 
of the modern, electronic programs were established in the 
first 15 years of the 21st century [40]. Authorized personnel 
may audit the dispense and dosage features to track down 
provider and patient transactions. Officials can track down 
patients who are receiving opioids from different sources. 
The application helps controllers measure the overall 
sum of opioids prescribed every day (in MME/day) and 
classify patients who are prescribed other drugs such as 
benzodiazepines that could raise dangerous, unsafe health 
risks, potentially even death. For such reasons, we expected 
to see a drop in the schedule II opioid prescription rate 
from 2010. Our initial focus was hydrocodone as it topped 
the list of prescription popularity in orthopedic facilities the 
previous decade. We also predicted that the second half of 
the previous decade would pose lesser dependence on opioid 
prescriptions. This study aimed to analyze the efficacy of 
opioid awareness program development at a systemic level 
from the point of view of orthopedic facilities.

Methods
This study was a retrospective query of governmentally 

released data on schedule II narcotics and survey responses 
to pain management for patients healing from fracture 
traumas across an adult population (ages 18 and above). 
We set a healing period for post-operative care within 
three months of a procedure. This study did not require IRB 
approval since the data came from public use databases for 
our independent study; a de-identified, public-use dataset 
that is freely accessible does not demand any organization to 
enter a formal written arrangement with the data provider. 
The ACDD was updated to reflect drugs in the database 
as of the 2015 survey year, which acts as a median cutoff 
point between 2010 and recent times. We also used the 
NHIS Questionnaire responses from 2012 to 2019. We used 
a primary drug query in the ACDD along with secondary 
therapeutic categorical filtration for preliminary data. After 
selecting the most cited qualifier, we tracked responses to 
a codified opioid usage question (OPD.0030.00.X) for eight 
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Prevalence Drug Code Drug Name Generic-Equivalent Name Number of Citations
1 12028 Oxycodone Oxycodone 9,832,801
2 19650 Morphine Morphine 7,989,136
3 14955 Hydrocodone Hydrocodone 5,067,505  
4 94188 Fentanyl Fentanyl 4,041,026  
5 15005 Hydromorphone Hydromorphone 2,675,476  

Table 1: Top 5 cited schedule ii drugs in 2015 in the ambulatory care drug database system.

Prevalence Generic-Equivalent Name Number of Cumulative Citations
1 Oxycodone 13,805,776
2 Morphine 10,216,383
3 Hydrocodone 5,353,669  
4 Fentanyl 4,924,763
5 Methylphenidate 3,188,194  

Table 2: Top 5 cited schedule ii drugs in 2015 in the ambulatory care drug database system (Cumulative).

Figure 1: Ambulatory care drug database system based percentile comparison between major orthopedic issue for visit (2010 v. 2015).

The surveys from 2019 onwards incorporated a question 
for patients to report prescription opioid dispensation for 
fracture management. We noted a minimal drop of 1.16% 
between acute pain management using opioids from 2018 
to 2019 (Table 3). The code books for data release are 
under construction for the 2020 and 2021 fiscal years; 
we purposefully left out 2020 from this study due to the 
appearance of COVID-19. The NAIHS became an over-the-
phone survey due to the pandemic, which drastically changed 
its participant frequency; 2020 can be a notable outlier. We 
could not perform our desired z-test since CDC datasets 
failed to specify opioid usage questionnaires to fracture 
management until the end of the decade.

Discussion
The opioid crisis ethically challenged the medical 

community, particularly orthopedic surgeons since they 
often deal with such narcotic drugs in postoperative care. At 
the brink of a new decade in February 2019, the American 
Academy of Orthopedic Surgeons (AAOS) audited various 
orthopedic facilities in a randomized, nationally distributed 
survey to check current orthopedic prescription trends [42]. 
The academy acquired data from 555 orthopedic facilities 
and concluded that most physicians do not prescribe refills 
on schedule II opioids and prescribe opioids to adults more 
often than teenagers. To cross-check and audit internally, 
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orthopedic researchers in the Nemours system, who mainly 
treats children and adolescents, audited surgical charts on 
pediatric anterior cruciate ligament (ACL) surgery from 2013 
to 2017 on August 2019 [43].

Even though pediatric procedures are not in the center 
of our study, this audit is crucial for capturing the progress of 
orthopedic surgery at large, especially since teenagers were 
a part of the AAOS study. The surgical charts indicated that 
in the joint nerve block audit, fewer than half of the patients 
(ages 12-17) had opioid administration intraoperatively or in 
the PACU. While both queries tend to show that orthopedic 
surgery overall lessened its reliance on opioids over the 
second decade of the 21st century, we aimed to design 
another way to confirm that trend. Even though the AAOS 
researchers targeted maintaining objectivity in their study at 
Raneses E et. al. [42] we must note that their method had 
design limitations. Five hundred fifty-five orthopedic facilities 
represent a fraction of orthopedic care centers around the 
United States. Furthermore, there is a possibility of response 
bias in such email surveys since orthopedic surgeons may 
have responded in a way that would tend to provide a more 
favorable outcome. In addition, the study conducted at the 
Nemours system may also have had an internal bias. We 

took note of these previous lacking so we can avoid such 
mistakes in our design, a reason why we relied on data 
collected by a third party. The CDC’s conflict of interest with 
orthopedic opioid care is minimal to none. At the same time, 
all NHIS surveys may have the risk of reporting bias about 
patient medications; however, these anonymous surveys 
are more likely to be objective than biased due to minimal 
incentivization among the sample population. In addition, 
NHIS survey samples are quantitatively higher than other 
related studies, posing more diversity in our study.

We first focused on prescription trends and then panned 
our focus to patient reports. As the data from ACDD shows, 
hydrocodone usage significantly dropped over the previous 
decade (displacement of 2 ranks) (Table 3). The NAMCS 
database to access the Orthopedic Surgery Fact Sheet released 
in 2015 cross-checks this indication [44]. We observed that 
ibuprofen and aspirin prevailed over hydrocodone prescription 
in this report (Figure 2). Ibuprofen is a nonsteroidal drug with 
no DEA control schedule, and, likewise, aspirin has no DEA 
control schedule, thus showing  that orthopedic surgeons 
have moved away  from overprescribing schedule II opioids, 
and rather relying more on non-narcotics-based care for 
pain control. While our cumulative data collection shows the 

Year Question ID Frequency Percentage (%)
2011 N/A N/A N/A
2012 N/A N/A N/A
2013 N/A N/A N/A
2014 N/A N/A N/A
2015 N/A N/A N/A
2016 N/A N/A N/A
2017 N/A N/A N/A
2018 ACN.100-00.060 1,367 65.50
2019 OPD.0030.00.4 1,559 64.34

Table 3: Adult participants positively responding to receiving opioid treatment for acute fracture management in NHIS surveys.

Figure 2: Substance-based rating of orthopedic prescription medications (2010 v. 2015).
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continued persistence of controlled substance prescriptions, 
we conclude that such data trend applies more to general 
medicine than orthopedic surgery which has reduced reliance 
on narcotics.

We then focused on confirming this trend with patient-
backed data. Unfortunately, NHIS surveys overlooked opioid 
usage in orthopedic care specifically until 2018-2019. Across 
all surveys from 2011 to 2017, the surveys included trauma 
reporting questions, such as Question AHS.304-01.000 from 
the 2013 NHIS Questionnaire, which asked, “How long have 
you had a fracture, bone, or joint injury? [45]” While such 
questions contribute to general orthopedic knowledge, they 
fail to pinpoint prescription culture within the orthopedic 
community. Even though we could not perform a z-test 
to compare opioid prescription frequency between two 
halves of the previous decade, we were able to compare 
two years of datasets conducted among patients between 
2018 and 2019 questionnaires, which demonstrated a 1.16% 
drop in schedule II prescription frequency in our highly 
quantified sample (p = 2,926). While this may be too early 
to conclude on a progressive trend, it is an indication that 
orthopedic researchers will be able to objectively compare 
prescription frequencies in the upcoming decade since 
the NHIS questionnaires for 2020 and 2021 both include 
OPD.0030.00.X in its question sample. Based on preliminary 
data and the  Orthopedic Surgery Fact Sheet, our research 
demonstrates non-controlled oral analgesic agents had 
preceded prescription frequency over controlled medications 
during the past 2010s decade, indicating the trend away from 
controlled substances as once heavily prescribed in 2010 and 
earlier.
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