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Abstract

Background: The opioid epidemic has been 
declared a public health emergency in the United 
States—and major news outlets have labeled operat-
ing rooms as “unintended gateways.” In response to 
this emergency, our academic institution sought to 
decrease our contribution to the potential diversion 
pool—the opioids surgeons prescribe to patients 
which go unused.

Methods: Patients undergoing common surgical 
procedures between August 2017 and March 2018 
were identified. Patients were contacted by phone 
and consented, and opioid use data was collected. 
The potential diversion pool was calculated as 
pills prescribed minus pills consumed for each 
patient and procedure, and subgroup analysis was 
performed to correlate the number of opioid pills 
taken within 24 hours before hospital discharge to 
the number taken after discharge.

Results: Surveys were completed for 357 patients. 
Overall, 6,831 of the 12,061 tablets prescribed were 
unused (57%). Patients who took 7 or more doses 
of oral opioids in the last 24 hours before discharge 
had significantly fewer (30%) pills remaining com-
pared to patients who took 0–6 doses (68% remain-
ing). Ninety-nine of 111 patients (89%) who took 
0 tablets 24 hours prior to discharge left with an 
opioid prescription, creating a diversion pool of 
2,419 pills remaining out of 3,353 prescribed (72%). 
Based on a 95% confidence interval of procedural 
opioid consumption, prescribing guidelines were 
created within a toolkit designed to set preopera-
tive expectations, promote use of nonopioid anal-
gesics, and provide opioid disposal information. We 
have continued to track our data, with low opioid 
prescribing patterns.

Conclusion: Surgical departments can develop 
opioid reduction toolkits aimed at reducing the 
potential diversion pool of opioids in our communi-
ties. Such toolkits have a sustained positive impact. 

Patient Safety  I  Vol. 5 No. 3  I  2023  I 1

A Resident-Driven Quality Initiative for Reducing Opioid 
Prescribing in Patients Undergoing Elective General 

Surgery Procedures, With Long-Term Follow-Up

By Ryan Lamm, MD*1, Megan Lundgren, MD1, Adrienne Christopher, MD1, 
Jacob Woodroof, MD1, Lindsay Edwards, MD1, Christopher Kustera, MS1, 

Charles J. Yeo, MD1, Kristin M. Noonan, MD1, Harish Lavu, MD1, 
Caitlyn Costanzo, MD1 & Scott Cowan, MD1

https://doi.org/10.33940/001c.89737
https://doi.org/10.33940/001c.89737


Patient Safety  I  Vol. 5 No. 3  I  2023  I 2

Introduction          

I n late 2017, the United States declared the opioid epidemic “a 
public health emergency.”1 Opioid-related deaths have qua-
drupled in the United States over the past 15 years and have 
surpassed motor vehicle accidents as the leading cause of 

injury-related deaths.2-4 In addition to claimed lives, this problem 
has created a considerable economic strain. The estimated total 
cost burden of the opioid epidemic (accounting for overdose, 
treatment, and dependence) was estimated at 78.5 billion U.S. 
dollars.5 A quarter of this economic burden was funded by public 
sources such as Medicaid, Medicare, and government substance 
abuse programs.5 This epidemic costs the United States lives and 
dollars, and has garnered the attention of a concerned public and 
the healthcare community.

The increase in the number of opioid prescriptions correlates 
with opioid abuse-related deaths.2,3,6,7 The literature considers 
the reason for increased physician opioid prescribing patterns 
as multifactorial. Some sources consider that the classification 
of pain as “the fifth vital sign” in the 1990s spurred physicians to 
increase quantities of prescribed opioids in order to control pain 
and achieve patient satisfaction.3,8 Another proposed factor is that 
learned prescribing patterns from peers and personal experience 
lead to behaviors that err toward prescribing too much rather 
than too little.8

Operating rooms have been claimed as “unintended gateways” to 
the opioid epidemic by the media9 and it could be inferred that 
the surgeons writing the prescriptions are the gatekeepers. If so, 
surgeons play a unique role in addressing the opioid epidemic. An 
excess of prescribed opioid analgesics is commonly reported in 
postsurgical care.10,11 The area of postoperative pain management 
provides a twofold area of interest.

First, surgery is often a patient’s introduction to opioids and offers 
these opioid-naive patients access to potentially addictive sub-
stances.10 The prescription of these medications increases the 
probability of the patient developing into a chronic opioid abuser.2

Secondly, and of most interest to the quality initiative herein, many 
patients never finish all the prescribed analgesic medication in 
the postoperative period.11 Overprescribing, in addition to failure 

to properly dispose of the leftover drugs, has increased the prev-
alence of pill diversion. Pill diversion is the inappropriate access 
to and use of drugs by a person other than to whom they were 
prescribed. Over two-thirds of opioid abusers receive their medi-
cations in this manner.2 By prescribing pills to patients who either 
never start the medication or fail to complete a large prescription, 
surgeons unintentionally contribute to a potential diversion pool 
of drugs, opioid misuse and abuse, and opioid-related deaths.

This study evaluates postoperative pain medication prescribing 
and consumption patterns for many common surgical procedures. 
The primary objective was to measure our potential diversion pool 
using the parameters of prescription and consumption rates of 
opioids, and correlating them to patients’ consumption of opioids 
in the last 24 hours of their inpatient stay. By measuring these 
parameters, we hope to achieve our second objective, which was to 
set the groundwork for an institutional postoperative prescribing 
guideline for opioid medications to address patient needs without 
providing excessive numbers of pills to our community.

Our hypothesis was that a proportion of the prescribed opioids 
were going unused and potentially being added to the diversion 
pool. In addition, we hypothesized that there was a relationship 
between the number of opioids used in the last 24 hours of inpa-
tient stay and how many are consumed as an outpatient. The 
goal was to standardize the manner in which our house staff 
and attendings evaluate a patient’s needs for pain management 
postoperatively by consideration of the procedure, the last 24 
hours of inpatient opioid use, and the individual patient. The final 
objective was to assess long-term follow-up data regarding opioid 
prescribing patterns.

Methods

This study was approved by the Institutional Review Board of 
Thomas Jefferson University. Initial data collection consisted 
of three separate surveys: a survey of surgery residents’ opioid 
prescribing practice, a survey of surgery attendings’ opioid pre-
scribing practice, and a telephone survey of patients operated 
on between August 2017 and March 2018 at the Thomas Jefferson 
University Hospital. The surgery resident survey included three 
questions (Table 1). 

1. For X procedure, how many tablets of opioid pain medication do you prescribe?

2. For X procedure, what percentage of the pills do you predict the patient consumes?

3. If for any of the questions above you predicted the patient takes less than 100% of what you prescribe, indicate your reasoning 
for prescribing more:

    a. I was taught to prescribe these many pills for this procedure as an intern.
    b. I have no idea how many pain pills patients typically require after a procedure.
    c. I am told to prescribe enough pills so that the patient does not need to call or return for more pills before a postoperative 

appointment.
    d. Some patients require more pills than others and it is impossible to know who will need more.
    e.  I do not put much thought into the number of pills that I prescribe, it is just a part of discharge workflow.

Table 1. Resident Survey Questions
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The attending survey included 11 questions to determine attitudes 
about the opioid epidemic and our department’s practices and 
potential contribution to the epidemic (Table 2).

The patient telephone survey data were maintained in a REDcap 
database. Demographic data and inpatient data, including opera-
tion, length of stay, and postoperative opioid requirements, were 
entered and patients were subsequently contacted. Patients were 
excluded if they were found to be opioid tolerant preoperatively, 
were discharged to a rehabilitation facility, were incarcerated 
postoperatively, or could not answer key survey questions.

Procedures included were as follows: laparoscopic cholecys-
tectomy, laparoscopic and open hernia repair, video-assisted 
thoracoscopic lung resection, laparoscopic and open colectomy, 

mastectomy, proximal and distal pancreatectomy, esophagec-
tomy and gastrectomy, aortic bypass, kidney transplant, and liver 
resection. Thirty patients from each surgery type were set as the 
target to obtain a representative sample. Patients were asked to 
retrieve their prescription bottles and were asked the following 
eight questions (Table 3). 

The mean, median, and range of prescribed and consumed pills 
for each procedure were determined. The standard deviation for 
consumed pills for each procedure was also determined. The 
“potential diversion pool” for the department was calculated 
(pills prescribed minus pills consumed). The relation between 
the number of tablets required in the last 24 hours of the patient’s 
in-hospital stay and the number of tablets required after discharge 
was determined overall and for each procedure.

1. There is a nationwide problem with opioid overprescribing for postoperative patients.

2. There is a postoperative overprescribing problem at our institution.

3. I have reviewed the postoperative opioid prescribing literature.

4. I know that I prescribe an appropriate number of narcotics for my patients at discharge and that my patients do not have a 
significant number of pills unused.

5. I am confident that the pills that I have prescribed have only been used for the patient that I prescribed them to.

6. I screen my patients for symptoms of addiction or withdrawal postoperatively.

7. My patients are educated on how to properly dispose of their leftover narcotics when they have adequate pain control off of 
narcotics.

8. My office receives frequent phone calls for refills on narcotics for opioid-naive patients.

9. I believe prescribing fewer postoperative narcotics may impact patient satisfaction scores.

10. I am worried that my patients will have inadequate pain control if I prescribe fewer pills at discharge.

11. I would be willing to follow an evidence-based guideline for postoperative pain prescriptions for my patients.

Table 2. Attending Survey Questions – True/False

1. What medicine were you prescribed at discharge?

2. Do you still have the bottle?
     -Patients were asked to retrieve the bottle if still in their possession.

3. How many tablets were prescribed to you?

4. How many tablets did you take?
    -Patients were asked to count the remaining tablets.

5. Do you know how to dispose of the tablets?
   -Patients were educated on safe disposal methods at this time

6. Did you have pain prior to surgery?
  -Patients were asked if they required long-term pain prescriptions.

7. Was your walking or breathing limited by pain after you were home?

8. Did you call for a refill after surgery?

Table 3. Patient Survey Questions
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The data from the survey was then used to create a Thomas 
Jefferson University Hospitals Inc. (TJUH Inc.) Opioid Toolkit, 
which included an opioid prescribing guideline for our surgery 
department. This toolkit consisted of a list of procedures and the 
recommended dosing alongside a modifier based on the number 
of opioids consumed in the patient’s last 24 hours of inpatient 
usage. Additionally, the toolkit contained links to opioid prescrib-
ing literature and resources, and was available to every clinical 
provider on the intranet homepage of all hospitals within the 
system. Additional work was conducted alongside the electronic 
medical record (EMR) team to change the default number of opi-
oids prescribed when ordered from 20 pills to 10 pills and from 
seven to three days. This process change was carried out across 
the multi-institution health system and results were recorded.

Follow-up data for the years after the initiation of the TJUH Inc. 
Opioid Toolkit were tracked and recorded. 

Results

Resident Survey Data

The results of the resident survey are displayed in Table 4. These 
results reveal that there was no standard number of pills pre-
scribed for any procedure and that the number of pills individual 
residents prescribed varied greatly (e.g., between 10 and 50 pills 
for laparoscopic colon resection). In addition, the survey revealed 
that very few residents predicted that patients are using 100% 

of their prescriptions. Most residents predicted that patients 
are using 50% of their prescriptions or less. The final question 
revealed that the reasoning for this prescribing behavior varied: 
There is continued behavior from early training (45%), lack of 
self-perceived knowledge of what patients need for certain pro-
cedures (41%), lack of ability to predict which patients need more 
(52%), a concern that patients will have to call the attending for 
refills (62%), and a need to complete discharge workflow (18%).

Attending Survey Data

The surgery attending survey asked 12 questions, listed in Table 5. 
The answers revealed that attendings agreed there is a nationwide 
problem with opioid overprescribing for postoperative patients 
(84%), but many were not sure if there was an overprescribing 
problem within our department (51%). Many believed that their 
patients do not have opioid pain pills unused (42%) and that no 
one other than their patients use the pills that they prescribe 
(46%). Very few attendings agreed that they screen for signs or 
symptoms of addiction or withdrawal postoperatively (31%) and 
even fewer educated patients on how to dispose of leftover opioid 
pain pills (6%). The majority of attendings felt that patient satis-
faction scores could be adversely affected (70%) and pain control 
could be inadequate for some patients (56%) if postoperative pain 
prescriptions were decreased. Attendings agreed that a guideline 
for prescribing postoperative opioids for attendings (95%) and 
residents (93%) would be helpful.

Question: For this procedure how many tablets of opioid pain 
medication do you prescribe?

For this procedure, what percentage of the 
pills do you predict the patient will consume?

Procedure 10 20 30 40 50 60 10% 25% 50% 75% 100%
Laparoscopic cholecystectomy 6 19 21 3 0 0 3 6 22 15 3

Laparoscopic colectomy 1 20 21 5 1 0 2 5 23 14 4

Video-assisted thoracoscopy 3 14 23 6 0 2 2 6 20 14 6

Laparoscopic inguinal hernia 6 19 23 1 0 0 6 6 20 12 5

Open inguinal hernia repair 7 19 19 4 0 0 4 9 20 11 5

Open abdominal wall repair 0 8 28 11 1 1 1 2 12 18 16

Open colon resection 0 7 29 11 1 0 0 2 13 22 11

Thoracotomy 1 7 21 12 3 4 0 0 15 17 16

Mastectomy 5 17 20 6 0 0 3 6 17 14 8

Lumpectomy 17 21 10 0 0 0 5 13 18 8 4

Question:
If you did not answer 100% for any one of the previous questions, please choose the description of 
your reasoning for prescribing more pills than you predict the patient will actually consume. You can 
choose more than one reason (n=49).

Number of Respondents Percentage of Respondents

a. Taught to prescribe as intern 22 45%

b. Have no idea 20 41%

c. Avoid phone calls (refills) 30 62%

d. Impossible to predict number 25 52%

e. It is just workflow 9 18%

Table 4. Resident Survey Results
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Item

Percentage of Respondents (n=46)

Agree
Somewhat 

Agree Neutral
Somewhat 
Disagree Disagree

There is a nationwide problem with opioid overprescribing for 
postoperative patients. 56% 28% 13% 2% 0%

There is a postoperative overprescribing problem at our institution. 19% 28% 47% 2% 2%

I have reviewed the postoperative opioid prescribing literature. 20% 34% 16% 11% 18%

I know that I prescribe an appropriate number of narcotics for my 
patients at discharge and that my patients do not have a significant 
number of pills unused.

21% 21% 9% 30% 18%

I am confident that the pills that I have prescribed have only been 
used for the patient that I prescribed them to. 24% 22% 22% 13% 18%

I screen my patients for symptoms of addiction or withdrawal 
postoperatively. 9% 23% 18% 27% 22%

My patients are educated on how to properly dispose of their leftover 
narcotics when they have adequate pain control off of narcotics. 4% 2% 12% 23% 57%

My office receives frequent phone calls for refills on narcotics for 
opioid-naive patients. 8% 28% 28% 18% 18%

I believe prescribing fewer postoperative narcotics may impact 
patient satisfaction scores. 16% 56% 16% 7% 7%

I am worried that my patients will have inadequate pain control if I 
prescribe fewer pills at discharge. 16% 41% 16% 20% 7%

I would be willing to follow an evidence-based guideline for 
postoperative pain prescriptions for my patients. 80% 16% 4% 0% 0%

Table 5. Attending Survey Results

Patient Survey Data

For our 357 patients, there were 12,061 pills prescribed and 5,320 
were consumed, leaving a potential diversion pool of 6,831 pills. 
The data in Table 6 display the mean, median, and range of pills 
prescribed and consumed for each procedure. For every proce-
dure, the range of tablets prescribed varied greatly, and the mean 
and median consumed were low relative to the mean prescribed. 

The data in Table 7 display the potential diversion pool, with 
subgroups by the procedure. Every procedure group, other than 
vascular bypass, mastectomy, and liver resection, had 50% or 
more of the total pills unused. The potential diversion pool for 
each procedure is the number in the “Unused” column. 

Relation to Final 24 Hours of Inpatient Opioid Use
The mean and median prescribed provided a general guideline 
for an appropriate number of pills to prescribe per procedure; 
however, this did not provide guidance on what to prescribe per 
patient undergoing each procedure. To individualize the num-
ber of doses prescribed to each individual patient, the last 24 
hours of inpatient need for opioids were analyzed. These data are 

displayed in Table 8. Of note, data from 33 patients were unable to 
be obtained in regards to the last 24 hours of inpatient opioid use 
due to documentation error, so they were omitted from Table 8. 
At our institution, the most common postoperative opioid order 
includes oxycodone 5 milligrams every four hours as needed for 
moderate pain. The patient has the option to receive extra doses 
as needed for severe pain. If the patient does not ask for an extra 
dose, they will receive between zero and six pills total in 24 hours. 
The data reveal that patients who take pain medicine as prescribed 
or less (0–6 tablets in 24 hours) take far less of their prescription 
after they get home, compared to patients who take more pills in 
the last 24 hours of hospitalization (7 or more pills). This relation-
ship remains for both laparoscopic and open cases and holds for 
all individual procedures.  

Patient Request for Opioid Refills
There was concern in the attending survey related to patient need 
to call for refills. The call rate for refills in the minimally inva-
sive group was 8% and the call rate for refills in the open group 
was 17%.
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Table 7. Potential Diversion Pool by Procedure

Procedure n Unused Prescribed Unused/Prescribed (%)
All minimally invasive 151 3,261 5,413 60%

Laparoscopic cholecystectomy 45 961 1,375 70%

Laparoscopic hernia repair 8 144 210 69%

Laparoscopic esophagectomy/gastrectomy 26 824 1,450 57%

Video-assisted thoracoscopy 25 629 980 64%

Laparoscopic colon resection 47 703 1,398 50%

All open 206 3,895 7,245 54%

Open colectomy 27 824 1,438 57%

Mastectomy 20 222 515 43%

Pancreatectomy 29 543 960 57%

Open hernia 50 953 1,485 64%

Abdominal vascular bypass 15 137 570 24%

Kidney transplant 41 697 1,177 59%

Liver resection 26 444 1,438 31%

Total 357 6,831 12,061 57%

Table 6. Baseline Prescription and Consumption Practices by Procedure

Procedure n
Mean tablets 
prescribed

Range of tablets 
prescribed

Mean tablets 
consumed

Range of tablets 
consumed

Median tablets 
consumed

Laparoscopic cholecystectomy 45 32 15–42 9.2 0–30 4.2

Laparoscopic hernia repair 8 30 30 8 0–30 6

Laparoscopic esophagectomy 26 55 30–70 24 0–70 10

Video-assisted thoracoscopy 25 38 30–60 13 0–48 2

Laparoscopic colon resection 47 30 0–60 15 0–42 10

Open colectomy 41 32 30–60 13 0–36 7

Mastectomy 20 30 30–60 17 0–40 16

Pancreatectomy 29 35 15–60 15 0–46 15

Open hernia 50 31 0–60 11 0–60 3

Abdominal vascular bypass 15 34 30–60 25 0–60 30

Kidney transplant 41 27 30–60 13 0–55 10

Liver resection 26 30 30–45 13 0–32 10
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Table 8. Baseline Prescription and Consumption Practices by Procedure

Number of doses in 
last 24 hours inpatient n

Number 
prescribed

Number 
consumed

Number 
unused

Percentage 
unused

Mean 
consumed

Median 
consumed

0 111 3,353 934 2,419 72% 8 1

1 22 731 499 232 32% 16 12

2 20 733 325 408 56% 16 16

3 15 607 245 362 60% 15 15

4 16 665 348 317 48% 15 14

5 12 473 137 336 71% 12 11

6 11 392 196 196 50% 18 17

0–6 207 6,954 2,664 4,290 62% 12 6

>7 70 2,779 1,788 991 36% 30 26

>10 47 1,876 1,263 613 33% 30 28

Table 8a. Relation of Potential Diversion Pool to Last 24 Hours of Inpatient Opioid Use: Minimally Invasive Procedures

Number of doses in 
last 24 hours inpatient n

Number 
prescribed

Number 
consumed

Number 
unused

Percentage 
unused

Mean 
consumed

Median 
consumed

0–6 131 3,715 1,233 2,482 67% 11 4

>7 20 1,101 717 384 35% 31 30

>10 14 695 555 140 20% 39 32

Table 8b. Relation of Potential Diversion Pool to Last 24 Hours of Inpatient Opioid Use: Open Procedures

Number of doses in 
last 24 hours inpatient n

Number 
prescribed

Number 
consumed

Number 
unused

Percentage 
unused

Mean 
consumed

Median 
consumed

0–6 160 5,567 2,189 3,378 61% 12 6

>7 46 1,678 1,161 517 31% 30 25

>10 33 1,181 778 403 34% 30 24

Opioid Prescription Rates
Figures 1 and 2 show representative images of opioid prescription 
rates for two select procedures (Whipple procedure and inguinal 
hernia repair) and denote the time when the toolkit and the EMR 
changes took place. For reference, the Whipple procedure is ana-
tomically a pancreaticoduodenectomy, which involves removing 
a portion of the pancreas and duodenum as well as recreating the 
connection between the remainder of the pancreas and the bowel. 
Of note, two distinct time points are displayed on the graphs. 
The first is the implementation of the TJUH Inc. Opioid Toolkit 

and the second is the default setting change in the EMR which 
lowered the number of auto-populated pills for each prescription. 
These two interventions were distinctly implemented to isolate 
the effect of each.

Based on the data collected, this study compiled a recommended 
prescription based on each procedure, which is displayed in 
Table 9. These are the current recommendations embedded in 
our EMR Record Toolkit.
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Figure 1. Rates of Opioid Prescription for Whipple Procedure Across Study Time Period
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Table 9. Recommended Prescription Based on Procedure

Operation n
Mean  

pills consumed
Median

pills consumed
Mean  

pills prescribed
95% confidence 

interval

Recommendation 
for number of pills  

at discharge
Laparoscopic cholecystectomy 45 9 4.2 31 6–12 10

Hernia repair 51 10 4 30 6–15 10

Video-assisted thoracoscopy 25 13 2 38 6–20 15

Laparoscopic colectomy 47 14 10 30 10–18 15

Open colectomy 27 13 7 34 8–18 15

Mastectomy 20 17 16 30 9–25 15

Pancreatectomy 29 15 15 36 10–20 15

Esophagectomy/Gastrectomy 26 24 10 60 12–36 20

Aortic bypass 15 25 30 34 19–32 25

Kidney transplant 41 13 10 29 9–17 15

Liver resection 26 13 10 31 8–19 15

Discussion

This study was a retrospective review with a purpose of inform-
ing the attitudes and practices surrounding postoperative opioid 
prescriptions at our institution. The data collected in this study 
confirm the data collected by the other institutions that have per-
formed opioid prescribing studies. This study showed that two 
distinct interventions (implementation of the opioid reduction 
toolkit, and lowering the default number of pills) had a significant, 
compound, and lasting effect on decreasing opioid prescription 
use in the institution.

Based on survey data obtained from residents and attendings, 
several issues which informed the ultimate toolkit intervention 
were highlighted. Most attending and resident respondents 
agreed there was a nationwide issue with overprescribing opi-
oids, but were unsure whether it existed within the department. 
Many believed their own patients did not have opioid pills that 
went unused, did not screen for signs of diversion themselves, 
and expressed worry that decreasing the number of pills pre-
scribed would increase pain for their patients. These beliefs 
illustrated a real need for data evaluation, as well as filled a 
gap for the clinical providers in terms of what the actual trends 
were amongst their patients. This set the culture that became 
accepting of the toolkit itself. 

Chiu et al., in an anonymous online survey given to junior and 
senior residents at a single institution, found that not all surgical 
trainees were given formal training in regard to appropriate opioid 
prescribing, and prescription patterns varied widely among the 
group. Specifically, those that were not trained had a tendency 
to overprescribe.12 Blay et al. found that among resident train-
ees, attending surgeons, and advanced care providers there was 
wide variation in opioid prescription patterns when looking at 
both numbers of tablets prescribed as well as total milligram 
equivalents.13 

Hill et al. evaluated the number of opioid pills taken at home 
after discharge and found that the number of pills consumed 
was associated with patient age and the number of medications 
taken before discharge, but not the type of surgery performed.2 
Further, the number of opioid medications prescribed varied 
widely by operation, and only 28% of the total prescribed pills 
were consumed.3 The authors generated operation-specific pill 
recommendations that would satisfy 80% of patients undergoing 
the procedures evaluated.3

Scully et al. evaluated the effectiveness of opioid prescribing 
methods by analyzing refill rates instead of pills consumed, and 
proposed procedure-specific optimal discharge prescription 
lengths.3,6 These studies and more illustrate the need to properly 
optimize postoperative opioid prescribing guidelines in order to 
reduce excess opioids in our community.

One concern which was elucidated in the survey, from both res-
idents and attendings, was the rate in which patients would call 
back to the office requesting a refill. The study found that in the 
minimally invasive and open group, the rate of phone calls for 
refills was 8% and 17%, respectively. Amongst the literature there 
appears to be a wide range of refill request rates, with some studies 
reporting as high as 25% for procedures such as tonsillectomy.14 

Others which focus on general, colorectal, vascular, and gyneco-
logic surgical procedures reported a rate ranging from 3%–6% of 
refill requests.15 Clearly, additional studies need to be performed 
in order to match the correct patient with the correct initial pre-
scription of opioids following surgery.   

Finally, changes to our EMR which decrease the default number of 
prescribed opioids had a profound impact on lowering the num-
ber of opioids prescribed for all procedures. Delgado et al. showed 
changing the default opioids prescribed in the EMR significantly 
lowered the number of pills prescribed in two tertiary emergency 
rooms.16 This effect can and should be harnessed to tailor prescrib-
ing patterns with opioids and other controlled substances. The 
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effect of this intervention combined with the toolkit led to additive 
reduction in the number of opioids prescribed in our study. This 
synergistic effect of toolkits plus EMR default lowering has been 
previously reported by multiple corroborating studies.17-19 The 
authors were pleased to see that current data (Figures 1 and 2) 
illustrate a sustained reduction in opioid prescribing over time. 

Our study has several important limitations. It is a single-institution 
study and surveys of the residents and attendings were partially 
qualitative opinion surveys. The results of the telephone survey 
(other than those confirmed in the electronic record) are patient 
self-reported. Patients who did not still have their prescription 
bottles at home had to recall the number of tablets they con-
sumed. Most patients had a very easy time remembering how 
many tablets they consumed. The patients who could not recall 
were excluded. The procedures included and the number of 
patients in each group was limited by the number of procedures 
performed in the preceding months, the number of patients who 
responded to our telephone outreach, and the number of exclu-
sions. Therefore, our “n” for individual procedures did not always 
reach the desired number of 30. Additionally, we chose to count 
the number of pills taken rather than calculate morphine equiv-
alents. The rationale for evaluating this study based on pills rather 
than morphine equivalents was made since this was a provider- and 
patient-facing study. As most providers utilize number of pills as 
their prescribing method, as opposed to calculating the morphine 
equivalents, this was chosen as the unit of study.

Despite the limitations of the study, the benefits of the data are 
numerous. The data align with what has previously been pub-
lished—including Hill et al.’s guidelines for opioid prescriptions 
for general surgery procedures. We feel confident with making 
recommendations to our surgeons and surgery residents on a 
mean number of tablets to prescribe at discharge for the included 
procedures. These recommendations have decreased current 
prescribing practices by 50% or more for each procedure, reduc-
ing the potential diversion pool created by our department by 
thousands of pills annually.

A 2017 JAMA Surgery article studied the correlation between 
24-hour predischarge opioid use and the number of opioids pre-
scribed at hospital discharge. The authors found 6,548 patients out 
of 21,452 (35.7%) used no opioids in the 24 hours prior to hospital 
discharge and yet 2,988 (45.6%) were sent home with opioids.12 
Similarly, we found that 100% of patients who took zero pills in 
the 24 hours prior to discharge were given opioid prescriptions 
on discharge. The diversion pool in this patient population was 
the highest for all procedures.

With current electronic prescribing capabilities, the need 
for refills should not hinder an institution’s plans to optimize 
(decrease) opioid prescribing practices. Additional studies are 
needed to track compliance with guidelines and the need for 
refills, and determine best practices for treating more complex 
patient populations, including emergent cases, postoperative 
complications, and the opioid tolerant.   
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