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Abstract 

Background: Complex elective foot and ankle surgery is known to be painful so most patients are prescribed opi-
oids at the time of surgery; however, the number of patients prescribed opioids while waiting for surgery in Canada 
is unknown. Our primary objective was to describe the pre and postoperative prescribing practices for patients in 
Alberta, Canada undergoing complex elective foot and ankle surgery. Secondarily, we evaluated postoperative opioid 
usage and hospital outcomes.

Methods: In this population-based retrospective analysis, we identified all adult patients who underwent unilateral 
elective orthopedic foot and ankle surgery at a single tertiary hospital between May 1, 2015 and May 31, 2017. Patient 
and surgical data were extracted from a retrospective chart review and merged with prospectively collected, indi-
vidual level drug dispensing administrative data to analyze opioid dispensing patterns, including dose, duration, and 
prescriber for six months before and after foot and ankle surgery.

Results: Of the 100 patients, 45 had at least one opioid prescription dispensed within six months before surgery, and 
of these, 19 were long-term opioid users (> 90 days of continuous use). Most opioid users obtained opioid prescrip-
tions from family physicians both before (78%) and after (65%) surgery. No preoperative non-users transitioned to 
long-term opioid use postoperatively, but 68.4% of the preoperative long-term opioid users remained long-term 
opioid users postoperatively. During the index hospitalization, preoperative long-term opioid users consumed higher 
doses of opioids (99.7 ± 120.5 mg/day) compared to opioid naive patients (28.5 ± 36.1 mg/day) (p < 0.001). Long-term 
opioid users stayed one day longer in hospital than opioid-naive patients (3.9 ± 2.8 days vs 2.7 ± 1.1 days; p = 0.01).

Conclusions: A significant number of patients were dispensed opioids before and after foot and ankle surgery with 
the majority of prescriptions coming from primary care practitioners. Patients who were prescribed long-term opioids 
preoperatively were more likely to continue to use opioids at follow-up and required larger in-hospital opioid dosages 
and stayed longer in hospital. Further research and education for both patients and providers are needed to reduce 
the community-based prescribing of opioid medication pre-operatively and provide alternative pain management 
strategies prior to surgery to improve postoperative outcomes and reduce long-term postoperative opioid use.
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Introduction
Pain management among patients awaiting surgery 
for degenerative joint conditions, such as arthritis, is 
challenging [1]. These surgical candidates have typi-
cally exhausted nonsurgical treatments such as physical 
therapy and regular oral analgesia but still experience a 
stepwise deterioration in pain and function [2]. While 
Canada’s universal healthcare system provides equal 
access to elective surgery for all residents, system limi-
tations such as access to operating room time can result 
in long wait times between referral and surgery [3]. 
This prolonged preoperative period can be challeng-
ing for primary care physicians who are left to manage 
patients’ pain associated with degenerative joint condi-
tions such as arthritis [1, 4]. To bridge the gap between 
the time of referral and surgery, patients are often pre-
scribed opioids to maintain function and improve pain, 
according to the World Health Organization Analge-
sic Ladder [5]. However, emerging evidence now sug-
gests that opioids provide no benefit compared to other 
alternatives such as acetaminophen or ibuprofen [6, 7].

Patients prescribed preoperative opioids have more 
complicated hospital stays after surgery, increased rates 
of complications, and worse patient-reported outcome 
scores after surgery [8]. Further, communication among 
those providing hospital care and those providing care 
in the community is often limited or incomplete, lead-
ing to less than optimal patient care [9–11]. Currently, 
it is unknown if primary care physicians or subspecial-
ists prescribe the majority of opioids before and after 
surgery. Without an understanding of prescribing prac-
tices, both before and after surgery, focused patient and 
physician education and implementation of standard-
ized opioid prescribing practices for pre and postopera-
tive pain management remains incomplete.

Thus, this study’s primary objective was to determine 
prescribing patterns six months (i.e., 180  days) before 
and after elective orthopedic foot and ankle surgery. It 
is also unknown if preoperative opioid use is associated 
with a) long-term opioid use that continues after recov-
ery from the elective foot and ankle surgery is complete 
or b) increased opioid use in the hospital and increased 
health services use (e.g., length of stay, complications, 
re-admissions). Our secondary objectives were, there-
fore, to determine if long-term preoperative opioid use 
was associated with ongoing postoperative opioid use 
after index surgery relative to preoperative non-opioid 
users as well as the differences for in-hospital opioid 
requirements, hospital length of stay, complications, 

and readmission rates among preoperative opioid users 
and non-users.

Methods
Study design
This was a population-based retrospective study of all 
adults (> 18  years of age) who underwent elective foot 
and ankle surgery at a Canadian tertiary hospital. Four of 
the five (80%) fellowship-trained foot and ankle surgeons 
from this metropolitan health region operated out of this 
hospital, so although this was a single center evaluation, 
this hospital represented the majority of elective foot and 
ankle surgeries performed in the health zone during the 
evaluation time-period.

Potential participants were identified using ICD-10 
procedural codes for ankle fusion (OSGF/OSGG), ankle 
replacement surgery (OSRF/OSRG) or hindfoot recon-
struction (OSGH/OSGJ/OSSH/OSSJ) that were per-
formed no later than 31May 2017. The selected end date 
allowed us to ensure all administrative data would be 
available to evaluate community-based opioid dispens-
ing up to six-months postoperatively (i.e., Dec 2017). As 
there was a further delay in accessing administrative data 
of up to six-months to allow the data custodian to check 
data integrity, we performed our chart review in the sum-
mer/fall of 2018 to ensure a complete administrative 
dataset for opioid dispensing.

As we intended to review 100 patients’ charts using a 
retrospective hospital population-based approach, we 
identified that 100 patients received the surgical proce-
dures of interest between May 1, 2015 and May 31, 2017 
at our hospital. Although the sample size was not based 
on an apriori sample size calculation, there was no selec-
tion bias as we included all eligible surgeries within the 
evaluation period.

This study received ethics approval from the Uni-
versity of Alberta Health Research Ethics Board who 
provided waiver of written informed consent to allow 
access to routinely collected administrative health data 
(PRO00075984). All relevant guidelines regarding privacy 
and protection of health data were followed throughout 
the study.

Phases of data collection
This study used 3 phases of data collection from 2 differ-
ent data sources; the data sources are described below 
in detail. Phase 1 was preoperative, which extended 
from 180  days preoperatively to the date of surgery. 
Data for this first phase came from our provincial 
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community-based dispensing data system, the Pharma-
ceutical Information Network (PIN). As this was dis-
pensing data, the preoperative opioid use data reflects 
estimates of consumption based on prescribing prac-
tices. As the PIN does not record hospital-administered 
medications, Phase 2 of our data collection was the chart 
review where we were able to collect opioid consumption 
during the hospital stay as well as details around patients’ 
hospitalization. Finally, Phase 3 repeated the data evalu-
ation performed in Phase 1, but looked at PIN data for 
180  days postoperatively, again allowing estimation of 
opioid use based on dispensing practices. Phase 3 started 
on Day 1 postoperative, but only included community-
based dispensing of opioids (i.e., through the PIN) to 
understand postoperative prescribing practices after hos-
pital discharge. No in-hospital consumption of opioids 
was included in the Phase 3 post-discharge evaluation, 
which continued for 180 days postoperatively.

Data sources
Chart review
The chart review was conducted using a standard-
ized data collection form completed by an experienced 
research associate. From the chart review, we were able 
to record the opioids consumed by patients during their 
hospital stay, which was transformed into a morphine 
equivalent dose (MED). Data on the participants’ age at 
surgery, sex, body mass index (BMI), smoking history, 
number and type of comorbidities, length of stay in hos-
pital, destination of discharge (home versus rehabilitation 
hospital), postoperative complications, and readmission 
to hospital were also collected. For comorbidities, we 
specifically looked at recorded medical history to deter-
mine if any other chronic pain condition was identified 
and if the physician had identified that a patient was tak-
ing opioids for another condition.

Pharmaceutical Information Network (PIN)
Community-based opioid dispensing data were obtained 
from the PIN, a provincial pharmaceutical repository 
that maintains individual level pharmacotherapy records 
and includes dispensing information from all community 
pharmacies in Alberta, regardless of health insurance 
coverage.

A record was created in PIN each time a medication 
was dispensed from a pharmacy in Alberta and contained 
the drug information number (DIN), anatomic thera-
peutic code (ATC), date dispensed, dose and duration 
(days’ supplied) as well as prescriber classification. Each 
PIN entry was linked to patient’s Unique Lifetime Identi-
fier (ULI), a unique number assigned to all persons who 
received health services in Alberta. Using opioid specific 
ATC codes, each patient’s PIN profile was queried for 180 

days prior to and following the index surgery to deter-
mine their opioid dispensing history. The end-date for 
each dispensing was then calculated by adding the dura-
tion of the prescription to the dispensing date for each 
PIN entry as previously described [12].

Individual opioid prescriptions were then converted to 
a daily MED by multiplying the daily dose for each opi-
oid by the corresponding MED to allow for standard-
ized comparison across different opioid compounds [12]. 
Morphine conversion factors were based on the pub-
lished conversion factors that align with Canadian opioid 
prescribing guidelines [7]. All datasets were determin-
istically linked using patient’s ULI that were previously 
scrambled with an algorithm that de-identified each ULI, 
but still preserved the ability to link across datasets.

Classification of opioid use
Preoperative long-term opioid users (OU) were defined 
as patients who had 90-days or more of continuous opi-
oid dispensing’s within 180 days prior to surgery. These 
parameters were consistent with the definition of long-
term opioid therapy (LTOT) [12, 13]. Preoperative inter-
mittent OU had recorded opioid dispensing’s within the 
180 days prior to surgery, but did not meet the threshold 
parameters for a preoperative long-term OU. Preopera-
tive opioid naïve patients did not have a recorded opioid 
dispensing within 180 days prior to surgery. The 180-day 
opioid free period had been previously used in studies 
investigating LTOT and is the established threshold for 
opioid discontinuation [14]. The maximum allowable 
refill gap between prescriptions in an opioid utilization 
episode was 14 days, or 0.5 times the preceding prescrip-
tion length, whichever was greatest [12].

Postoperative long-term OU, postoperative intermit-
tent OU and postoperative non-OU were defined using 
the same parameters as those used to define preoperative 
opioid use within 180 days after the index surgery, but 
did not include hospitalization opioid consumption.

Statistical analysis
Descriptive statistics were used to characterize preopera-
tive opioid dispensing patterns including dose (MED) and 
duration. Means with standard deviation (SD) or ranges 
were reported and were compared using Student’s t-test 
or one-way analysis of variance (ANOVA) for normally 
distributed variables. Ranges were selected to report PIN 
dispensing data while SD was used to report in-hospital 
opioid consumption. Categorical variables were repre-
sented as frequencies and proportions with Chi Square 
tests or Fishers Exact Test. Significance was set at p < 0.05 
and statistics were performed using SAS (SAS institute), 
version 9.4.
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Results
Between May 1, 2015 and May 31, 2017, 100 patients 
underwent elective orthopedic foot and ankle surgery 
at the hospital of interest; 76 patients underwent ankle 
fusion, 21 received total ankle replacement and 3 under-
went hindfoot reconstruction (Table  4—Hospitaliza-
tion Data). The mean age of the study population was 
61 ± 12  years, 46 were female and 17 had a history of 
smoking. The mean BMI was 32.5 ± 6.4 and 73 had two 
or more comorbidities. Patients prescribed long-term 
preoperative opioids had higher mean BMI (p = 0.05) 

and lower rates of smoking compared to intermittent 
users (p = 0.04), but no difference in number of comor-
bidities when compared to preoperative non-users and 
intermittent OU (Table 1).

Overall, 19 patients were considered long-term OU, 
26 were intermittent OU and 55 were opioid naïve pre-
operatively. The majority of opioid users obtained their 
opioid prescriptions from family physicians both pre-
operatively (78%) and postoperatively (65%). Orthope-
dic surgeons did not prescribe to long-term OUs pre or 
postoperatively (Table 2).

Table 1 Pre-operative Characteristics

T-test or Wilcoxon ranks sum test was used for Age and BMI (continuous), and Chi-square test or Fisher’s exact test was used for categorical covariate as appropriate

Legend: SD Standard Deviation

Preoperative Classification based on Community-Dispensing of Opioids via the 
Pharmaceutical Information Network (PIN)

P-value

Opioid Naive
(n = 55)

Intermittent Opioid Users
(n = 26)

Long-term Opioid Users
(n = 19)

Mean Age (SD) 61.5 (12.9) 61.8 (13.1) 60.3 (10.1) 0.93

Sex, n (%)
 Female 25 (45.5) 11 (42.3) 10 (52.6) 0.77

 Male 30 (54.5) 15 (57.7) 9 (47.4)

Mean BMI (SD) 31.2 (5.5) 33.2 (6.7) 35.1 (7.4) 0.05

Smoking history, n (%) 5 (9.1) 8 (30.8) 4 (21.1) 0.04

Comorbidities, n (%)
 0–1 18 (32.7) 7 (26.9) 2 (10.5) 0.41

 2–4 31 (56.4) 17 (65.4) 15 (78.9)

  > 4 6 (10.9) 2 (7.7) 2 (10.5)

Table 2 Community-Based Opioid Dispensing Before and After Elective Foot and Ankle Surgery

T-test or Wilcoxon ranks sum test was used for Age and BMI (continuous), and Chi-square test or Fisher’s exact test was used for categorical covariate as appropriate

Preoperative Community-Based 
Opioid Use

Preoperative Classification P-value
Opioid Naive
(n = 55)

Intermittent Opioid Users
(n = 26)

Long-term Opioid Users
(n = 19)

Mean MED (range) 0 10.9 (0.2, 110.3) 115.6 (3.3, 608.0)  < 0.001

Mean Days of Opioid Use in past 
180 days, (range)

0 28.5 (4, 101) 147.3 (100, 183)  < 0.001

Opioid Prescriber, n (%)
 Family Physician 0 17 (65.4) 18 (94.7) 0.06

 Orthopedic Surgeon 0 4 (15.3) 0 (0.0)

 Not Indicated 0 5 (19.2) 1 (5.3)

Postoperative Community-Based 
Opioid Use

Postoperative Classification P-value
No Opioid Use Post Discharge
(n = 13)

Intermittent Opioid Users (n = 72) Long-term Opioid Users
(n = 15)

Mean MED (range) 0 6.1 (0.75, 84) 153.5 (3.9, 448)  < 0.001

Mean Days of Opioid Use 180 days 
post-surgery (range)

0 13.7 (2, 90) 49.7 (30, 100)  < 0.001

Opioid Prescriber, n (%)
 Family Physician 0 44 (61.1) 13 (86.7) 0.065

 Orthopedic Surgeon 0 20 (27.8) 0 (0.0)

 Not indicated 0 8 (11.1) 2 (13.3)
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No preoperative naïve patients transitioned to long-
term OU postoperatively, while 68.4% of the preoperative 
long-term OU remained long-term OU postoperatively. 
Of the preoperative intermittent OU, 88.5% continued 
to use opioids intermittently after hospital discharge 
(Table  3). Overall, the mean length of individual post-
operative opioid prescription was 19  days (range 2 – 
100  days) compared to 25  days (range 3 – 100  days) 
preoperatively, a 24% decrease in prescription duration.

During the hospital stay, preoperative long-term OU 
consumed higher doses of opioids (99.7 ± 120.5  mg/day) 
compared to both opioid naive (28.5 ± 36.1  mg/day) and 
intermittent OU (49.6 ± 69.0 mg/day). Further, long-term 
OU stayed on average one day longer in hospital compared 
to opioid naive patients (3.9 ± 2.8  days vs 2.7 ± 1.4  days; 
p = 0.012), were more likely discharged to a rehabilitation 
hospital (15.8% vs. 1.8%; p = 0.048) and had more postop-
erative readmissions (4 vs 2, p = 0.02) (Table 4).

Discussion
A significant proportion of patients have opioids dis-
pensed before surgery for degenerative joint conditions 
such as arthritis despite limited indications as outlined 

in the most recent Canadian Guideline for Opioids for 
Chronic Non-Cancer Pain [7, 8]. To our knowledge, this 
is the first report of prescriber patterns and the preva-
lence of opioid use before and after elective orthope-
dic foot and ankle surgery such as ankle fusions and 
replacement in Canada. Primary care providers were 
responsible for the majority of opioid prescriptions both 
pre and postoperatively. Preoperative opioid use among 
patients undergoing these foot and ankle surgeries was 
higher than other studies reporting rates of opioid use 
before total knee or hip replacement in Canada. Using 
the same parameters to define long-term OU, Goplen 
et  al.(2021) reported that 31% of patients were dis-
pensed opioids before hip or knee replacement surgery 
in Canada, and only 6.5% of these patients were con-
sidered long-term OU [15], compared to our reported 
rate of 45% and 19% respectively in this foot and ankle 
patient population. It is difficult to determine why opi-
oid use differs so much between those undergoing foot 
and ankle surgery relative to joint replacement surgery. 
Published waiting times for foot and ankle surgery is 
not limited to elective procedures; further, these wait-
ing lists only quantify time from the surgical consult 

Table 3 Change in Opioid User Status based on Community Dispensing of Opioids

Postoperative Classification Preoperative Classification

No Opioid Use
(n = 55)

Intermittent Opioid Users
(n = 26)

Long-term 
Opioid 
Users
(n = 19)

No Post Discharge Opioid Use, n (%) 12 (21.8) 1 (3.8) 0

Intermittent Opioid Use, n (%) 43 (78.2) 23 (88.5) 6 (31.6)

Long-term opioid Use, n (%) 0 2 (7.7) 13 (68.4)

Table 4 Hospitalization Data of 100 patients undergoing Elective Foot and Ankle Surgery

Preoperative Classification P-value

Opioid Naive
(n = 55)

Intermittent Opioid Users
(n = 26)

Long-term Opioid Users
(n = 19)

Surgical Procedure, n (%)
 Ankle Fusion 41 (74.6) 19 (73.1) 16 (84.3) 0.11

 Total Ankle Replacement 13 (23.6) 7 (26.9) 1 (5.2)

 Hindfoot Reconstruction 1 (1.8) 0 (0) 2 (10.5)

Mean In hospital Opioid Consumption in MED (SD) 28.5 (36.1) 49.6 (69.0) 99.7 (120.5)  < 0.001

Mean length of stay in days (SD) 2.7 (1.4) 2.5 (1.1) 3.9 (2.8) 0.01

Discharge Location, n (%)
 Home 54 (98.2) 25 (96.2) 16 (84.2) 0.048

 Rehabilitation Hospital 1 (1.8) 1 (3.8) 3 (15.8)

Readmission to hospital, n (%) 2 (3.6) 0 (0.0) 4 (21.1) 0.02

Postoperative complications, n (%) 14 (26) 5(19) 24 (24%) 0.80
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to surgery and do not include the time that patients 
wait for the surgical consult, which can be substantial 
in Canada. However, when compared to hip and knee 
replacement waiting times (target < 6 months), patients 
in Alberta can wait for up to 46 weeks for foot and ankle 
surgery, which may have resulted in more opioids pre-
scribed to patients for pain relief as they awaited sur-
gery [16]. However, guidelines now emphasize limiting 
this practice [7]. It is now well established that opioids 
have no benefit than other alternatives such as acetami-
nophen or ibuprofen for such conditions as arthritis and 
have more complications [6, 7].

In our study, preoperative long-term OU’s stayed 
longer in hospital, were more likely to be discharged to 
a subacute hospital and had higher readmission rates; 
however, these results were not adjusted for group dif-
ferences in BMI and smoking, so should be interpreted 
with a degree of caution. Unlike previously reported rates 
of opioid use for chronic non-cancer conditions [15], we 
were able to identify that the majority of opioids pre-
scribed before surgery were by a primary care physician. 
These prescribing patterns follow professional guide-
lines that recommend their primary care provider pre-
scribe opioids [17]. The results also highlight the family 
physician’s often overlooked role in optimizing patient 
outcomes as patients prescribed opioids have worse 
patient-reported outcomes after elective surgery [8, 18, 
19]. Attempts to limit opioid exposure preoperatively 
could reduce the number of long-term postoperative 
users and improve post-surgical outcomes [20].

Our results were consistent with the reported find-
ing that once patients have been prescribed opioids for 
more than 90  days, most continue to use opioids [13]. 
We found that most patients prescribed opioids before 
surgery continued using opioids at long-term follow-up; 
others have reported similar findings on ongoing post-
operative opioid use despite reported improvements in 
pain and functional status [8]. This study also supports 
the previous reports that patients who are opioid naïve 
preoperatively rarely transition from short-term to long-
term OU. No preoperative opioid naïve patients transi-
tioned to long-term OU after surgery in our study.

Low-risk patients self-discontinue opioid therapy once 
acute postoperative pain subsides due to unwanted opi-
oid side-effects or inadequate pain relief [21]. In contrast, 
patients considered high risk for persistent postopera-
tive opioid use, such as those with a history of depres-
sion, anxiety, pain catastrophizing or substance use are 
thought to continue to use opioids due to complex inter-
actions with the endogenous opioid system, which regu-
late both mood and pain perception [22–25]. Education 
regarding risk factors for LTOT based on preoperative 
opioid use could improve referral and triage practices for 

high-risk patients to minimize the number of patients 
initiated on preoperative opioid therapy before surgery 
[20, 23, 26, 27].

Finally, we observed that the mean duration of post-
operative opioid prescription was reduced by 24% com-
pared to preoperative prescriptions. This finding could 
be explained by standardized postoperative prescribing 
practices outlined in Canada’s opioid prescribing guide-
lines introduced during the study period [7]. These new 
guidelines recommended decreasing the duration and 
dose of opioid prescriptions to limit the potential for mis-
use and abuse [7].

Our study’s strength was our population-based 
approach to identify patients undergoing pre-specified 
complex elective foot and ankle surgeries and our ability 
to detect pre- and postoperative opioid dispensing using 
a provincial-wide pharmaceutical database and using 
accepted thresholds for long-term OU [12]. Our compre-
hensive database and our detailed methodology enabled 
detailed analysis of individual prescription’s formation, 
dose and duration as well as prescribers both preopera-
tive and postoperatively for all opioids dispensed from 
community pharmacies in the Alberta.

This work was part of a multi-phase evaluation of cur-
rent evidence and current practice patterns for pain 
management after elective foot and ankle surgery. Our 
initial scoping review found sparse evidence for pain 
management, with few randomized trials, all of which 
investigated short-term pain outcomes following a peri-
operative nerve block [28]. In addition, after this evalu-
ation of local prescribing practices, we undertook an 
international Delphi Consensus process to develop con-
sensus-based guidelines for pre-, peri- and post-operative 
pain management following elective foot and ankle sur-
gery [29]. Using a multi-disciplinary group that included 
surgeons, pain physicians and anesthesiologists, commu-
nity-based family physicians and allied health (physical 
therapists, psychologists, nurses), our guideline empha-
sized the need for opioid-sparing approaches, but also 
highlighted the urgent need for better communication 
between health care providers in the community and sur-
geons as well as patient-centric education regarding the 
use of opioids [29].

However, there are notable limitations of our evalua-
tion including the assumption that opioid dispensing is a 
surrogate for patient consumption. It has been reported 
that administrative data is more accurate than patient-
reported use; patients under-reported opioid use by as 
much as 46% prior to knee replacement due to the per-
ceived stigma of disclosing opioid use to physicians [30, 
31]. We were able to record the opioid consumption in 
hospital, but did not record opioid use during any reha-
bilitation stay. We also did not have access to the primary 



Page 7 of 8Goplen et al. BMC Primary Care          (2022) 23:116  

indication for opioid prescriptions. Although we col-
lected comorbidity information specifically looking for 
other conditions that might be associated with opioid use 
or notation by the assessing physician that opioid use was 
for another condition, we were limited to information 
recorded in the chart. Thus, some patients may have had 
opioid prescriptions for unrelated chronic conditions. 
Further, as a secondary part of our evaluation, we did not 
risk-adjust the reported hospital outcomes, which may 
have been impacted by BMI or by type of procedure per-
formed. Although no deaths were reported in the chart 
review, it is possible that deaths occurred post-discharge. 
Finally, this was also a small single centre study, but the 
selected hospital reflected the surgical practice of 4/5 
foot and ankle surgeons in the health zone and the evalu-
ation period captured all eligible foot and ankle surgeries 
that occurred.

Conclusions
A significant number of patients continue to be dis-
pensed opioids before and after complex elective ortho-
pedic foot and ankle surgery by their primary care 
providers, despite limited indications. We observed that 
a substantial number of patients with preoperative opioid 
use continued to use opioids at six months after surgery. 
Further, they also used more opioids during their hospital 
stay and stayed longer in hospital.

These results provide valuable information to commu-
nity clinicians who manage patients awaiting surgery and 
surgeons who counsel patients prior to surgery regarding 
expected outcomes and potential complications associ-
ated with preoperative opioid use. We hope that these 
results and our recently completed guidelines [29] will 
also facilitate improved communicate between surgeons 
and community physicians regarding managing these 
patients’ pain as they wait for surgery and then recover 
postoperatively. Further research on patient/provider 
education and pre-operative opioid-sparing management 
strategies are urgently needed to improve pre-operative 
management of these patients who experience prolonged 
wait times, while experiencing substantial pain and func-
tional limitations.
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