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ABSTRACT

Background. Patients undergoing oncologic surgery are at

risk for persistent postoperative opioid use. As a quality

improvement initiative, this study sought to characterize

provider perceptions regarding opioid-prescribing after

oncologic procedures.

Methods. Surgical oncology attending physicians, clinical

fellows, and advanced practice providers (APPs) at a high-

volume cancer center were surveyed before and after

educational sessions focusing on the opioid epidemic with

review of departmental data.

Results. The pre-education response rates were 72 (70%)

of 103: 22 (65%) of 34 attending physicians, 19 (90%) of

21 fellows, and 31 (65%) of 48 APPs. For five index

operations (open abdominal resection, laparoscopic colec-

tomy, wide local excision, thyroidectomy, port), the

fellows answered that patients should stop receiving opi-

oids sooner than recommended by the attending surgeons

or APPs. For four of five procedures, the APPs recom-

mended higher discharge opioid prescriptions than the

attending surgeons or fellows. Almost half of the providers

(n = 46, 45%) responded to both the pre- and post-educa-

tion surveys. After the intervention, the providers

recommended lower numbers of opioid pills and indicated

that patients should be weaned from opioids sooner for all

the procedures. Compared with pre-education, more pro-

viders agreed post-education that discharge opioid

prescriptions should be based on a patient’s last 24 h of

inpatient opioid use (83 vs 91%; p = 0.006). The providers

who did not attend a session showed no difference in

perceptions or recommendations at the repeat assessment.

Conclusions. Variation exists in perioperative opioid-

prescribing among provider types, with those most

involved in daily care and discharge processes generally

recommending more opioids. After education, providers

lowered discharge opioid recommendations and thought

patients should stop receiving opioids sooner. The next

steps include assessing for quantitative changes in opioid-

prescribing and implementing standardized opioid pre-

scription algorithms.

The death rate from prescription opioid use has

quadrupled in the last 20 years.1 It is estimated that 1 of

every 25 Americans currently uses opioids daily, a trend

that started more than a decade ago as the number of opioid

prescriptions began increasing by 35% annually from 2000

to 2009.2 Surgeons and surgical care providers play a

critical role in this epidemic because opioids are frequently

prescribed to alleviate postoperative pain. Prescribing

opioids to naı̈ve patients in the perioperative period can

lead to long-term use, with rates of new persistent opioid

use as high as 6.5%.3,4 For cancer patients undergoing

oncologic resection, up to 15% of previously opioid-naı̈ve

patients become persistent users.5,6
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Efforts such as Enhanced Recovery After Surgery

(ERAS) have been shown to decrease inpatient postoper-

ative opioid use,7–9 but have done little to address the

volume of opioids prescribed at discharge.10 Recent trends

in postoperative opioid prescriptions show considerable

variation in the quantity of opioids prescribed for a given

procedure and that surgeons often over-prescribe.11–13 This

likely translates to increased rates of chronic opioid use

and, more directly, results in excess opioid dissemination

to the public. These and related findings have led to the

development of opioid-prescribing guidelines for provi-

ders.14,15 Currently, few guidelines apply specifically to

patients undergoing oncologic resection despite the

increased risk of long-term opioid use for this patient

population.

As a quality improvement effort with the ultimate goal

of creating opioid-prescribing guidelines for surgical

oncology, we aimed to evaluate provider understanding of

the current opioid epidemic and perceptions surrounding

opioid use. Furthermore, we sought to educate providers

about both the national opioid crisis and our own institu-

tional practices and to assess the effectiveness of our

educational session via pre- and post-education surveys.

METHODS

Study Population

Study participants were recruited from the Department

of Surgical Oncology at the University of Texas MD

Anderson Cancer Center in August 2018. All attending

surgeons, clinical fellows, and advanced practice providers

(APPs) within the department were surveyed. This study

was approved by the Quality Improvement Assessment

Board (QIAB).

Study Design and Survey Development

The study consisted of two online surveys administered

via Research Electronic Data Capture (REDCap) before

and after an educational intervention specific to perioper-

ative opioid practices (Supplemental Appendices A and

B).16 Both surveys addressed opioid-prescribing habits,

perceptions surrounding perioperative pain management,

and general knowledge related to the opioid epidemic. Five

oncologic operations were included in the survey to assess

opioid-prescribing habits: open abdominal resection,

laparoscopic colectomy, wide local excision with sentinel

lymph node biopsy, total thyroidectomy, and port place-

ment. The post-intervention survey repeated these

questions and included additional fields regarding plans to

change prescribing habits.

The survey tool was developed by the research team

(authors H.A.L., T.E.N., T.J.V., C.D.T.), then vetted by an

additional attending surgeon, a Complex General Surgical

Oncology (CGSO) fellow, and an APP. The first survey

was administered during a 2-week period preceding the

intervention. The educational sessions took place during

1 week, and the follow-up survey was sent approximately

2 weeks after the intervention during a 2-week period. All

surveys and educational sessions took place during the

month of August 2018.

Educational Intervention

The intervention consisted of an educational session

held in three different settings to ensure adequate avail-

ability and exposure to each provider group. Because the

intervention took place at the beginning of the academic

year, one session was directed toward incoming fellows. A

second educational session was given at the monthly Sur-

gical Physician Assistant Continuing Education (SPACE)

conference. The final session was a departmental grand

rounds presentation. A video recording of the grand rounds

presentation was subsequently disseminated to the depart-

ment via email.

Presentations were given by a CGSO fellow (author

T.E.N.) and an attending surgical oncologist (author

C.D.T.). Each 1-h interactive session included background

information on the extent of the opioid epidemic, both

generally and specific to the cancer population. A retro-

spective cohort study of opioid discharge practices using

departmental data was a key component of each presenta-

tion so that providers could quantify, for the first time, our

actual current practice.17 Finally, future prospective quality

improvement and research projects targeting perioperative

opioid practices were discussed.

Statistical Analyses

Categorical variables, shown as numbers and percent-

ages, were compared using Chi square or Fisher’s exact

test, as appropriate. Continuous variables, shown as median

and interquartile range (IQR), were compared using the

Wilcoxon rank-sum or the Kruskal–Wallis test. Paired pre-

versus post-intervention data were compared with the

Wilcoxon signed-rank test or McNemar’s test. All p values

were two-sided, and p values lower than 0.05 were statis-

tically significant. All statistical analyses were performed

using JMP Pro software (version 12; SAS Institute Inc.,

Cary, NC, USA).
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RESULTS

Study Participants: Pre-education Cohort

For the pre-education survey, 72 of 103 providers par-

ticipated, for an overall response rate of 70%. The

breakdown of provider types showed 43% APPs, 31%

attending surgeons, and 26% fellows. The response rates

based on clinical role were 22 (65%) of 34 attending sur-

geons, 19 (90%) of 21 fellows, and 31 (65%) of 48 APPs.

The details regarding the participants’ clinical role,

subspecialty, and years in practice are shown in Fig. 1. The

participants were well distributed among the surgical

oncology disease-site subspecialties. Among the fellows,

15 (79%) were CGSO fellows and 4 (21%) were non-

CGSO subspecialty fellows.

Pre-education Opioid Practices, Perceptions,

and Knowledge

Before any educational sessions, the participants were

surveyed about opioid-prescribing habits and perceptions

surrounding opioid use for common oncologic procedures

(Table 1). The APPs recommended a higher number of

opioid pills than the fellows or the attending surgeons for

all procedures except open abdominal resection. The fel-

lows indicated that patients should be weaned from opioids

at a shorter postoperative interval than attending surgeons

and APPs for all procedures. The fellows also responded

with higher perceived patient-reported pain scores at the

time of discharge for open abdominal resection. For other

procedures, the providers responded similarly regarding

pain scores.

A high proportion of all provider types agreed that

nonopioid adjuncts decrease opioid use (median total

agreement, 100%; IQR, 92–100%) and that regional nerve

blocks are useful adjuncts for postoperative pain (96%;

IQR, 84–100%). The attending surgeons and fellows had

greater agreement than the APPs regarding regional blocks

(Table 2). Agreement was slightly lower for basing dis-

charge opioid prescriptions on the last 24 h of inpatient

opioid use (80%; IQR, 67–100%). The median agreement

was lowest for the statement that patients who do not

require opioids in the 24 h before discharge should not

receive a discharge opioid prescription (56%; IQR,

30–85%).

When asked which non-opioid adjuncts they use for

inpatient management, 62 providers (86%) indicated acet-

aminophen, 45 (63%) indicated ketorolac, 30 (42%)

indicated gabapentin and/or pregabalin, 48 (67%) indicated

ibuprofen or another oral NSAID, 26 (36%) indicated

celecoxib, and 43 (60%) indicated methocarbamol or

cyclobenzaprine. For outpatient management, 60 (83%) of

the providers indicated using acetaminophen, 14 (19%)

indicated using gabapentin and/or pregabalin, 55 (76%)

indicated using ibuprofen or another oral NSAID, 10 (14%)

indicated using celecoxib, and 25 (35%) indicated using

methocarbamol or cyclobenzaprine.

General knowledge questions also were asked of the

providers. Before the intervention, most of the providers

Respondents

Clinical Specialty*

Years in Practice*

43%

26%

28%

23%

11%

9%

14%

15% 9%

13% 32%

15%

2%

2%

6%

6%

15%

Attending Surgeon

Clinical Fellow

Advanced Practice Provider

Breast (n=5) Colorectal (n=13) <5 yrs (n=15) 5-10 yrs (n=12)

21-30 yrs (n=8)11-20 yrs (n=17)

> 30 yrs (n=1)
Gastric (n=2)

Liver (n=8)

Pancreas (n=13)

Sarcoma (n=10)

Endocrine (n=5)

General Surgery (n=11)

Melanoma (n=13)

HIPEC/Peritoneal (n=8)

31%

FIG. 1 Pre-educational intervention survey participants. A

breakdown of respondents’ clinical role, clinical specialty,* and

years in practice* are shown. *Clinical specialty and years in practice

apply only to attending surgeons and advanced practice practitioners

(APPs). Respondents could select more than one specialty if

appropriate
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correctly classified fentanyl (93%) and oxycodone (100%)

as opioids. However, 29% of the providers failed to iden-

tify tramadol as an opioid. Two of the providers (3%)

thought ketorolac is an opioid. Regarding new persistent

opioid use among patients undergoing potentially curative

oncologic resection, 71 of 72 providers responded, and 34

(48%) chose the correct answer: 10%.5 For the question

pertaining to drug overdose deaths, 35 of the providers

(49%) chose correctly: 50 to 75%.1

Pre- Versus Post-education Survey Responses

Forty-five percent of providers (46/103) completed both

the pre- and post-education surveys. Comparative analysis

was performed using only these providers. The group was

composed of 39% APPs, 28% attending surgeons, and 33%

fellows. The individual provider response rates were 13

(38%) of 34 attending surgeons, 15 (71%) of 21 fellows,

and 18 (38%) of 48 APPs. The distribution of clinical

specialty and years in practice was similar to that of the

larger pre-education cohort. Of the fellows, 11 (73%) were

CGSO and 4 (27%) were training in another oncologic

subspecialty. Of this group, 27 (46%) attended the grand

rounds session, 5 (8%) watched the grand rounds video but

did not attend in person, 14 (24%) attended the SPACE

session, and 6 (10%) attended the orientation session.

Seven of the providers (12%) did not attend any session.

Several of the providers attended more than one session.

After education, the respondents answered the same

questions regarding opioid needs and prescribing habits for

common oncologic procedures. Compared with pre-edu-

cation, the post-education responses recommended lower

numbers of opioid pills for all procedures (Table 3). After

the intervention, the providers also responded that patients

should be off of opioids sooner for every procedure type.

The perceived patient pain scores at discharge were simi-

lar. A post hoc subgroup analysis performed for the seven

participants who indicated that they did not attend an

TABLE 1 Pre-education provider perceptions of opioid-prescribing habits

Pain score at dischargea (0–10) Opioid Rx at dischargea (no. of pills) Postoperative day off opioidsa (days)

Open abdominal resection

Attending 3 (2–3.25) 30 (11–30) 10 (6.75–14)

Fellow 4 (3–4) 30 (20–30) 7 (5–10)

APP 3 (3–4) 30 (20–40) 14 (10–21)

p value 0.011 0.099 \ 0.001

Laparoscopic colectomy

Attending 2 (2–3) 20 (8.75–30) 6.5 (5–7)

Fellow 3 (2–3) 20 (15–20) 5 (3–7)

APP 3 (2–3) 28 (15–30) 7 (5–14)

p value 0.075 0.043 0.015

Wide local excision with sentinel lymph node biopsy

Attending 2 (1–2) 10 (10–20) 5 (3–6.5)

Fellow 3 (2–3) 10 (10–20) 3 (2–4)

APP 2 (2–3) 20 (11–29.5) 7 (3–10)

p value 0.059 0.043 0.001

Total thyroidectomy

Attending 2 (1–2) 15 (0–20) 5 (2–5)

Fellow 3 (2–3) 10 (5–15) 3 (2–3)

APP 2 (2–3) 17.5 (10–28) 6 (3.75–10)

p value 0.084 0.025 \ 0.001

Port placement

Attending 1 (1–2) 0 (0–10) 2 (0–3)

Fellow 2 (1–3) 5 (0–10) 1 (0–2)

APP 2 (1–2) 10 (3.75–15) 3 (1–5)

p value 0.576 0.033 0.019

Values are shown as median (interquartile range [IQR]); Kruskal–Wallis test; bold type indicates p[ 0.05

Rx prescription, APP advanced practice provider
aNumeric score on 0–10 pain scale; pills, with 1 standard pill = 5 mg hydrocodone = 50 mg tramadol; days after operation

2014 H. A. Lillemoe et al.



educational session showed similar pre- versus post-edu-

cation responses (p[ 0.05) for each question for all five

procedures.

As in the pre-education survey, most of the providers

agreed with the statements regarding non-opioid adjuncts

and regional nerve blocks in the post-education survey.

When asked about basing discharge opioid prescriptions on

the last 24 h of inpatient use, the median agreement for the

46 providers who took both surveys increased from 83%

(IQR, 69–100%) to 91% (IQR, 77–100%; p = 0.006).

Agreement that patients should not receive a discharge

opioid prescription if they did not require opioids during

the previous 24 h increased from 58% (IQR, 32–85%) to

77% (IQR, 52–90%; p = 0.008).

Analysis performed on the subgroup of providers who

did not attend any session showed that agreement did not

change for any of the questions before versus after edu-

cation. Comparison of those who did and those who did not

attend the sessions is shown in Fig. 2. For those who par-

ticipated in the educational intervention, 96% reported

plans to decrease opioid prescriptions compared with only

54% of the non-participants.

For those who completed both surveys, the responses to

the repeated knowledge questions were similar (McNe-

mar’s test, p[ 0.05). Although not statistically significant,

more of the providers responded correctly to both multiple

choice questions. Similarly, more of the providers

responded correctly that tramadol is an opioid medication

on the post-education survey (76–85%; p = 0.157).

DISCUSSION

Given the current opioid crisis, efforts must be made to

reduce opioid prescriptions. The perioperative period is an

important time for prescribing opioids, with patients

undergoing oncologic resection at increased risk for long-

term opioid use after surgery.5,6 To acquire a better

understanding of provider perceptions related to opioid use

after cancer surgery, we surveyed surgical oncology pro-

viders at a high-volume comprehensive cancer center and

informed the providers about the extent of the opioid

problem, focusing on actual institutional data and

prospective plans for improvement in a learning health care

system model. We found variation in perioperative opioid-

prescribing habits among provider types, with those most

involved in the daily care and the discharge process rec-

ommending more opioids. After educational interventions,

the same providers lowered recommended discharge opioid

amounts and believed that patients should stop receiving

opioids sooner.

Our pre-intervention data regarding provider percep-

tions of patient-reported postoperative pain and the

duration of opioid requirements after various oncologic

procedures showed variation among provider types.

Specifically, the fellows indicated that patients should be

weaned off of opioids sooner than attending surgeons and

APPs, whereas APPs recommended higher numbers of

opioid pills after every procedure type. This may reflect the

amount of time the provider spends with patients at various

time points of their perioperative care. For example, APPs

generally spend the most time with patients during the

index hospitalization (responding to inpatient requests), on

the day of discharge (educating patients), and in clinic

(responding to refill requests). Fellows perform these tasks

less frequently, with requests rarely reaching attending

surgeons. Perhaps the increased pill number at discharge

indicated by the APPs reflects a more patient-centric pre-

scribing pattern given the increased direct patient contact

TABLE 2 Pre-education provider perceptions regarding

perioperative pain management

% Agreement (0–100)

The use of non-opioid adjuncts for postoperative pain management

results in decreased opioid use

Attending 100 (100–100)

Fellow 100 (100–100)

APP 96 (90–100)

p value 0.111

Regional nerve blocks are useful adjuncts for postoperative paina

Attending 100 (88.75–100)

Fellow 100 (90–100)

APP 94 (75–98)

p value 0.043

For an inpatient procedure, the amount of opioids prescribed should

be based on the patient’s opioid use in the last 24 h

Attending 88 (62.5–100)

Fellow 80 (68–100)

APP 75.5 (51.25–94)

p value 0.426

After an inpatient procedure, a patient who has not required opioids

for 24 h before discharge should not receive a discharge opioid

prescription

Attending 70 (38.75–100)

Fellow 50 (32–85)

APP 61 (20–80)

p value 0.134

APP advanced practice provider

Values shown as median (interquartile range [IQR]); Kruskal–Wallis

test; bold type indicates p[ 0.05
aAttending versus fellow (p = 0.989), attending versus APP

(p = 0.027), APP versus fellow (p = 0.058) using the Wilcoxon rank-

sum test

Perceptions of Opioid Use in Surgical Oncology 2015



TABLE 3 Perceptions of

opioid needs and prescribing

habits pre- versus post-

educational intervention

Pre-education Post-education p value

Open abdominal cancer resectiona

Pain score at discharge 3 (3–4) 3 (3–4) 0.959

No. of opioid pills at discharge 28 (20–30) 20 (10–22) \ 0.001

Postoperative day off opioids 10 (7–14) 7 (5–10) \ 0.001

Laparoscopic colectomya

Pain score at discharge 3 (2–3) 2 (2–3) 0.235

No. of opioid pills at discharge 20 (11–27) 10 (5–20) \ 0.001

Postoperative day off opioids 5 (4–7) 5 (3–7) 0.008

Wide local excision with sentinel lymph node biopsya

Pain score at discharge 2 (2–3) 2 (1–3) 0.569

No. of opioid pills at discharge 10 (10–20) 10 (5–10) 0.005

Postoperative day off opioids 5 (3–7) 3 (2–5) \ 0.001

Total thyroidectomya

Pain score at discharge 2 (2–3) 2 (2–3) 0.266

No. of opioid pills at discharge 10 (7–20) 6 (0–10) \ 0.001

Postoperative day off opioids 3 (2–6) 3 (1–4) 0.005

Port placementa

Pain score at discharge 2 (1–3) 2 (1–2) 0.726

No. of opioid pills at discharge 6 (0–10) 0 (0–8) \ 0.001

Postoperative day off opioids 2 (0–3) 1 (0–2) 0.022

Values shown as median (interquartile range [IQR]); Kruskal–Wallis test; bold type indicates p[ 0.05
aNumeric score in 0–10 pain scale; pills with 1 standard pill = 5 mg hydrocodone = 50 mg tramadol; days

after operation

Non-opioid adjuncts decrease opioid use.

Regional nerve blocks are useful adjuncts for postoperative pain.

Opioid rxs should be based on last 24-hours of inpatient opioid use.

Patients not requiring  opioids in 24 hours should not receive
discharge opioid rx.

I plan to decrease the amount of opioids I prescribe.

% agreement

Pre-Education, Attended
Post-Education, Attended

Pre-Education, Did Not Attend
Post-Education, Did Not Attend

0 10 20 30 40 50 60

p = 1.000

p = 0.625

p = 0.003

p = 0.001

70 80 90 100

FIG. 2 Pre- versus post-educational intervention agreement

questions based on participation, including responses from only

those participants who responded to both the pre- and post-education

surveys. Median agreement is shown for each agreement question,

with comparisons of pre- and post-intervention values using

Wilcoxon’s signed-rank test. Question stems are abbreviated from

original survey (Supplementary Appendix B)

2016 H. A. Lillemoe et al.



during this time, erring on the side of overprescription.

Also, APPs are more likely to be the providers actually

writing the discharge prescriptions. Fellows have the least

long-term follow-up with surgical patients given the

monthly rotation schedule. This may account for fellows’

perception of shorter postoperative durations of opioid

requirement because they deal with refill requests and

medicine reconciliations during outpatient visits less fre-

quently. While different patterns were seen in a recent

study assessing quantitative opioid discharge prescriptions

after general surgery procedures, variation between

attending surgeons, trainees, and APPs was also found.18

This variation highlights the importance of involving all

types of surgical care providers in educational initiatives.

Specific focus on inter-provider communication also would

be beneficial. Finally, the key to understanding why pro-

vider-prescribing habits differ is determining what

motivates providers to prescribe more opioids (e.g., per-

ceived empathy for patients or pragmatic worry for refill

requests) and what barriers exist that hinder implementa-

tion of opioid reduction strategies.

After our intervention, the providers indicated that they

would prescribe lower amounts of discharge opioids and

that patients should require them for shorter intervals after

surgery for every procedure type. We attribute these find-

ings to our educational sessions.

A unique feature of our presentations was the incorpo-

ration of data from our own department in addition to

general information regarding the opioid epidemic. Anec-

dotally, sharing this institution-level data led to increased

discussion among the surgical providers on the topic of

opioids during this period. Specifically, there was sharing

of opioid weaning strategies between services with low

opioid use and those on the higher end of the spectrum.

This was thought to be clinically relevant given that before

the intervention, there was very little general group dis-

cussion on this topic. Meanwhile, although small in

number, the providers indicating that they did not attend a

session showed no change in their opioid-prescribing habits

or agreement with opioid-related questions in the post-ed-

ucation survey.

Future planned steps include a repeat survey assessment

to understand the long-term effect of our educational

intervention. Additionally, we are assessing for quantita-

tive changes in actual opioid-prescribing habits based on

procedure type in order to implement standardized multi-

modal pain management protocols for index operations.

We must acknowledge the possibility of response bias

because participants could have answered questions in a

manner they thought would be pleasing to the research

group. Similarly, the increased publicity that the opioid

epidemic has received from the media and in the surgical

literature may have played a synergistic role. However, the

sessions themselves appeared to have an impact on the

participants given that no difference was seen in the per-

ceptions of the nonparticipants. Notably, the

nonparticipating providers reported only 54% agreement

regarding plans to decrease their opioid-prescribing prac-

tices compared with nearly 100% for the participants.

Although the relatively small number of participants may

have limited this comparison, the provider group that

responded to both surveys was representative of our entire

cohort with regard to subspecialty and years in practice,

and significant differences between the responses still were

found. Despite these limitations, this study represents an

important step forward in understanding opioid-prescribing

patterns and offers a successful example of department-

wide opioid education having a clinically relevant impact

on provider perceptions.

CONCLUSIONS

Perioperative opioid-prescribing habits vary consider-

ably among surgical provider types, with those most

involved in daily patient care and discharge processes

recommending more opioids. After educational interven-

tions, all provider types lowered the quantity of opioids

recommended at discharge and indicated shorter durations

of postoperative opioid use. The next steps include

assessing for quantitative changes in opioid prescriptions at

our institution and implementing inpatient weaning

strategies and standardized discharge opioid prescription

algorithms.
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