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Preoperative Patient Education May Decrease
Postoperative Opioid Use After Meniscectomy

Steven M. Andelman, M.D., Daniel Bu, B.S., Nicholas Debellis, M.D.,

Chukwuma Nwachukwu, B.S., Nebiyu Osman, M.D., James N. Gladstone, M.D., and
Alexis C. Colvin, M.D.
Purpose: To identify the current opioid prescribing and use practices after arthroscopic meniscectomy and to evaluate the
role of preoperative patient education in decreasing postoperative opioid consumption. Methods: Patients undergoing
arthroscopic meniscectomy were prospectively identified for inclusion. They were placed into 1 of 2 groups: Group 1
received no education regarding opioid use after surgery, whereas group 2 received a standardized overview on post-
operative opioid use. Patients were assigned to the groups consecutively: Patients treated at the beginning of the study
were assigned to group 1, and patients treated at the end of the study were assigned to group 2. Data from group 1 were
used to identify “normal” opioid prescribing and use practices and to guide patients in group 2 regarding normal post-
operative opioid use. Patients were surveyed weekly for 4 weeks after surgery to determine the number of opioids taken.
Postoperative opioid consumption was analyzed and compared between the 2 groups. Results: A total of 62 patients
completed the study (32 in group 1 and 30 in group 2). Patients in group 1 were prescribed an average of 42.0 opioid pills
(95% confidence interval [CI], 34.0-51.0 pills) and used an average of 15.84 pills (95% CI, 9.26-22.4 pills) after surgery,
whereas patients in group 2 used an average of 4.00 pills (95% CI, 2.12-5.88 pills) after surgery. Patients in group 2 used
11.84 fewer opioid pills (P ¼ .001), a 296% decrease in postoperative opioid consumption. The number of patients who
continued to take opioid pills 4 weeks after surgery was 7 patients (21.9%) in group 1 and 1 patient (3.3%) in group 2.
Conclusions: Preoperative patient education regarding opioids may decrease postoperative opioid consumption and the
duration for which patients take opioid pills after arthroscopic meniscectomy. Level of Evidence: Level II, prospective
comparative study.
n recent years, the rate of prescription opioid abuse
Iand overdose in the United States has risen with such
an alarming speed that the current state of affairs is
frequently labeled the “opioid epidemic.”1,2 As part of
an effort to curb opioid abuse, physician prescribing
practices have come under scrutiny. A national data-
base study of opioid prescription patterns in the United
States showed that orthopaedic surgeons are the third-
highest prescribers of opioids, accounting for 7.7% of all
opioid prescriptions in the country.3 Although
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orthopaedic surgeons provide a large number of opioid
prescriptions, there is a paucity of literature to guide
prescribers regarding the appropriate number of opioid
pills to provide for various orthopaedic conditions.
Given the overwhelming data on opioid abuse, there

has been interest in better detailing opioid prescription
and use patterns. Within the orthopaedic literature,
most research has focused on opioid prescribing and use
practices after upper-extremity surgery, with reports
noting that patients are prescribed 3 to 5 times the
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number of opioid pills required.4-8 Considered on a
national scale, this allows for an enormous number of
unused opioid pills available for potential diversion for
nontherapeutic use.8,9

These sobering findings have led some persons to
advocate for the creation of patient- and procedure-
specific guidelines to better approximate the appro-
priate number of opioid pills to prescribe after surgery.
The goal of these guidelines is to provide appropriate
analgesia while minimizing prescription of unnecessary
opioid pills. Such guidelines advocate a multifaceted
approach and stress the importance of patient educa-
tion, provider education, identification of “normal”
procedure-specific opioid consumption, and identifica-
tion of factors associated with increased opioid use.10-12

Although there have been efforts both to identify pa-
tient risk factors for increased opioid use and to char-
acterize the role of provider education to limit opioid
prescriptions, there have been limited investigations
regarding the role of formalized patient education to
decrease postoperative opioid consumption.13-15

Arthroscopic knee meniscectomy is one of the most
common procedures performed in orthopaedic surgery
and is thus a frequent reason for prescription of post-
operative opioids.16 The purposes of this study were to
identify the current opioid prescribing and use practices
after arthroscopic meniscectomy and to evaluate the
role of preoperative patient education in decreasing
postoperative opioid consumption. The hypothesis was
that a lack of patient education regarding normal and
appropriate postoperative opioid use would be a sig-
nificant reason for increased opioid consumption after
arthroscopic meniscectomy.

Methods
This analysis was set up as a prospective, non-

randomized, comparative, observational study. Subjects
were identified prospectively through the clinic of 6
attending surgeons (A.C.C and J.N.G) at a tertiary
referral institution. The inclusion criterion was any pa-
tient aged 18 years or older undergoing isolated arthro-
scopic unicompartmental meniscectomy. The exclusion
criteria included a history of ipsilateral knee surgery,
current opioid use, a documented allergy to opioids,
preoperative opioid use, a self-reported history of opioid
abuse, openmeniscectomy, ormeniscectomy performed
in conjunction with other surgical procedures (chondral
procedures, meniscal repair, anterior cruciate ligament
reconstruction, and so on). Institutional review board
approval was obtained prior to the study.
Patients were consecutively assigned to 2 separate

cohorts prior to surgery. The goal of the first cohort
(group 1) was to function as a pilot study to help
illustrate current prescribing and use practices after
arthroscopic meniscectomy. In this cohort, patients
were given no instructions regarding postoperative
opioid use and were instructed to take opioid pills as
needed. Postsurgical opioid prescriptions were provided
at the discretion of the attending surgeon, and pre-
scribers were aware when a patient was enrolled in the
study. To prevent bias, 20 prior arthroscopic menis-
cectomies were randomly selected for retrospective
review, and the number of opioid pills prescribed was
identified to ensure no change in prescribing practices
after initiation of the study.
Patients were contacted weekly for 4 weeks after sur-

gery. They were surveyed about the number of opioid
pills they had taken in the previousweek. Theywere also
asked if they had been given any refills for further opioid
medications by either the operative surgeon or any other
prescriber during this time. Data from this cohort were
analyzed to determine the average number of opioid pills
prescribed and consumed after arthroscopic meniscec-
tomy. Thus, data from the first cohort were used to
determine normal opioid prescribing and use practices
after arthroscopic meniscectomy.
After completion of data collection for group 1, all new

eligible patients were assigned to the second cohort
(group 2). The goal of the second cohort was to deter-
mine the role of preoperative education in reducing
postoperative opioid consumption. Data from group 1
were used to guide patients regarding postoperative
opioid use, and the reasoning behind this education
process is detailed in the “Results” section. All patients in
the second cohort received a prescription for 15 opioid
pills (oxycodone/acetaminophen, 5/325 mg) and a
standardized 3-minute overview by phone the night
prior to surgery. This overview focused on appropriate
postoperative use of opioids after arthroscopic menis-
cectomy and options for non-narcotic analgesia. The
specific points discussed are listed in Table 1.
Time was then given for patients to ask questions.

After the phone conversation, a single-page standard-
ized document reviewing all points discussed was
emailed to the patient. A perioperative nurse also dis-
cussed these points with the patient on discharge. As in
the first cohort, patients in the second cohort were
contacted weekly for 4 weeks after surgery and queried
regarding total opioids consumed in the past week.
Data were analyzed using SPSS software (version 25;

IBM). Means were calculated with bias-corrected boot-
strap methods, with 95% confidence intervals (CIs).
Paired t tests with bias-corrected bootstrapping were
used to test for significance in thenumber of opioids taken
in consecutive weeks. The Mood median test and Fisher
exact test were used to compare the median and total
number of opioids consumed, respectively, between the 2
groups. A multivariate bias-corrected bootstrapped linear
regression for the total number of opioids taken post-
operatively was conducted using factors identified
through initial univariate regression. Significance was set
at P < .05.



Table 1. Educational Points Discussed With Group 2

1. Opioids are for severe pain (VAS score of 8-10).
2. Nonsteroidal anti-inflammatory analgesics can be used for mild or

moderate pain (VAS score of 1-7).
3. Cryotherapy is an effective means to decrease pain and swelling

after surgery.
4. Most patients take � opioid pills after surgery.*

5. Most patients do not require opioids after the first postoperative
week.*

VAS, visual analog scale.
*Data in points 4 and 5 are based on data from group 1 and are

further explained in the “Results” and “Discussion” sections.
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Results

Demographic Comparison of Groups 1 and 2
A total of 62 patients completed the study: 32 in

group 1 and 30 in group 2. Table 2 details the de-
mographic statistics of the 2 cohorts. Comparison of the
2 groups is notable for statistically significant differences
in the sex of the participants (more women in group 2),
preoperative visual analog scale score (higher in group
2), and medical history of hypertension or hyperlipid-
emia (higher in group 1). The remainder of descriptive
demographic statistics were equivalent between the 2
groups analyzed.

Group 1: No Preoperative Education
Patients in group 1 were prescribed an average of 42.0

opioid pills (95% CI, 34.0-51.0 opioid pills). All pills
prescribed were oxycodone/acetaminophen, 5/325 mg.
Our review of prescriber practices revealed an average
of 41.7 opioid pills prescribed after arthroscopic
meniscectomy, showing no difference in prescribing
practices after initiation of the study.
The mean value for postoperative opioid consump-

tion was 15.84 pills (95% CI, 9.26-22.4 pills), ranging
from 0 to 57 pills, whereas the median number of
opioids consumed was 7.5. Patients consumed the most
opioid pills the first week after surgery (11.42), and
Table 2. Patient Demographic Characteristics

Age, mean (95% CI), yr 5
Sex, n (%)

Female
Male

Preoperative pain level (VAS score, 0-10), mean (95% CI)
Medical history, n (%)

Depression
Diabetes
Hypertension
Hyperlipidemia

Insurance, n (%)
Commercial
Medicare or Medicaid

No. of pills prescribed at discharge, mean (95% CI) 4

CI, confidence interval; VAS, visual analog scale.
opioid use decreased the following 3 weeks. Of the
patients, 19 (59.4%) took 10 or fewer total pills and 20
(62.5%) stopped all opioid use after the first post-
operative week. At 4 weeks after surgery, 7 patients
(21.9%) continued to take opioid pills. At the end of 4
weeks, there were 808 unused opioid pills.

Group 2: Preoperative Education
Data from group 1 were used to guide the education

component used for group 2. First, the mean number of
opioid pills consumed in group 1 (15.84) was used by
the senior author (A.C.C.) to determine that all patients
in group 2 would be prescribed 15 postoperative opioid
pills. Second, the facts that most patients in group 1
took 10 or fewer total opioids after surgery (59.4%) and
most stopped opioid use 1 week after surgery (62.5%)
were used to guide patients regarding normal opioid
use after arthroscopic meniscectomy during the edu-
cation component discussed with group 2.
The average number of opioid pills consumed after

surgery was 4.00 (95% CI, 2.12-5.88), and the median
number of pills consumed was 2.0. Patients consumed
the most opioid pills the first week after surgery (3.68;
95% CI, 2.93-4.75), and opioid consumption decreased
in the following 3 weeks. Of the patients, 26 (86.7%)
used 10 or fewer opioids, 26 (86.7%) stopped opioid
use after the first postoperative week, and 1 (3.3%)
continued to use opioids at 4 weeks postoperatively. No
patients requested a refill for further opioids.

Comparison Between Group 1 and Group 2
Patients in group 2, who received preoperative edu-

cation regarding appropriate opioiduse, consumed11.84
fewer opioid pills (P ¼ .001) than patients in group 1,
who did not receive any education, representing a 296%
decrease in postoperative opioid consumption. Figure 1
details the total and weekly opioid consumption of the
2 groups, and Table 3 illustrates differences in opioid use
between the 2 groups. Patients in group 2 used fewer
Group 1 Group 2 P Value

2.7 (47.3-58.1) 49.77 (45.85-53.70) .375

10 (31.3) 19 (59.3) .044
22 (68.7) 13 (40.7)
3.2 (2.6-3.8) 5.13 (4.29-5.97) <.001

5 (15.6) 5 (16.1) .957
2 (6.25) 1 (3.22) .554

13 (40.6) 3 (9.4) .005
13 (40.6) 5 (15.6) .029

24 (75) 28 (87.5) .208
8 (25) 4 (12.5)

2.0 (34.0-41.0) 15.84 (9.26-22.4) <.001



Fig 1. Comparison of opioid
pills consumed between group
1 (no education, solid bars)
and group 2 (preoperative ed-
ucation, hatched bars). The
error bars represent 95%
confidence intervals.
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total opioids at each time point and used opioids for a
shorter duration postoperatively. There were no vari-
ables identified via regression analysis to be associated
with increased postoperative opioid use.

Discussion
This study shows that the initiation of a preoperative

educational protocol regarding appropriate opioid use
after arthroscopic meniscectomy can help decrease
postoperative opioid consumption.We believe that there
were 3 essential aspects that allowed for decreased opioid
consumption in the group that received preoperative
Table 3. Trends in Opioid Consumption

Group 1
(n ¼ 32)

Group 2
(n ¼ 30) P Value

Average total opioids
consumed

15.84 4.00 .001

Median total opioids
consumed

7.5 2 .02

Opioid consumption, n (%)
0-10 pills 19 (59.4) 26 (86.7) .02
11-20 pills 3 (9.4) 4 (13.3) .70
21-30 pills 2 (6.3) 0 .49
�31 pills 7 (21.9) 0 .01

Patients using opioids at 4 wk
postoperatively, n (%)

7 (21.9) 1 (3.3) .05

Total unused opioids 808 330 NA

NA, not applicable.
education. First, these patients were given explicit in-
formation regarding appropriate use of opioid narcotics
(for severe pain) in addition to non-narcotic analgesic
options for mild and moderate pain (nonsteroidal anti-
inflammatory drugs [NSAIDs] and cryotherapy). This
helped to prevent inappropriate use of opioids for mild
and moderate pain when non-narcotic analgesics could
otherwise be used. Second, on the basis of the results of
the first cohort, patients were counseled that most pa-
tients took 10 or fewer pills after arthroscopic menis-
cectomy and that the majority of pills were taken within
the first postoperative week. This helped to set expecta-
tions for patients regarding normal use practices and
what to expect after surgery. Third, on the basis of the
results of the first cohort, we provided a limited post-
operative opioid prescription (15 pills), thus setting the
expectation that large amounts of opioids are not
required after this procedure. Taken together, these 3
elements emphasized that opioids are for severe pain,
that they are generally only used in the first week after
surgery, that most patients do not require more than 10
pills, and that there are effective non-narcotic options for
analgesia.
Emphasis has been placed on characterizing opioid

prescribing and use practices to help limit the number of
postoperative opioid prescriptions. In the orthopaedic
literature, much of this research has focused on upper-
extremity surgery. Kim et al.5 prospectively analyzed
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1,416 patients undergoing outpatient upper-extremity
orthopaedic surgery such as carpal tunnel release,
trigger finger release, and distal radius fracture open
reductioneinternal fixation over a 6-month period and
reported that the average number of pills prescribed was
24 and the average number of pills used was 8.1, sug-
gesting that surgeons were prescribing 3 times as many
opioids as required. Likewise, Rodgers et al.6 retrospec-
tively surveyed 250 patients 1 to 2 weeks after elective,
outpatient soft-tissue upper-extremity surgery and re-
ported that patients used on average 9 pills but were
prescribed an average of 30 pills. They estimated that the
250 patients in their small study did not use 4,639 pills,
which were thus available for diversion for nonthera-
peutic use.8 Looking specifically at carpal tunnel release,
Chapman et al.4 reported that patients were prescribed
an average of 21 pills and used an average of 4.3 pills,
suggesting that patients were prescribed 5 times the
number of opioid pills needed for this common proced-
ure. These findings are especially concerning in light of a
recent systematic reviewof 800 patients regarding opioid
use practices after surgery that reported that 75% of
patients did not properly store their opioids at home and
90% did not dispose of unused opioids in the correct
fashion.17,18 Althoughmuch of the research on this topic
has focused on outpatient upper-extremity surgery, the
phenomenonof opioid over-prescription extends both to
other aspects of orthopaedic surgery and to other spe-
cialties within medicine.19-24

In our first cohort, patients were prescribed nearly 3
times as many opioids as required. This finding is
similar to results in the published literature that suggest
that patients undergoing outpatient orthopaedic pro-
cedures are prescribed significantly more opioids than
required for postoperative analgesia. To better approx-
imate the number of opioids to give after surgery, some
authors have tried to identify risk factors for increased
postoperative opioid use. Female sex, younger age,
surgical procedures involving manipulation of bony
structures, high-energy fracture patterns, a history of
depression and anxiety, a history of substance abuse,
and current substance abuse have all been associated
with increased opioid use after surgery.4,5,7-9,14,15,22-24

After analyzing our data from group 1, we hypothe-
sized that a primary cause of increased opioid use after
surgery was a lack of proper patient education regarding
appropriate postoperative use. To our knowledge, this is
the first study to evaluate the role of patient education as
a means to decrease postoperative opioid use. We
believed that the act of giving patients a prescription for
postoperative opioids dictating that they “take 1 pill
every 4 hours as needed for pain” could create significant
confusion about when it is and is not appropriate to use
narcotics. By explicitly stating that opioids are for severe
pain only and then giving options for non-narcotic
analgesia for mild and moderate pain, we helped to
eliminate confusion about when it is appropriate to use
narcotics in the postoperative setting. Perhaps more
important, by using our data from group 1 regarding
normal postoperative opioid use and providing a more
limited opioid prescription (15 pills), we helped set the
expectation for patients in group 2 that opioids are only
to be used in the immediate postoperative period.
Recently, some groups have evaluated the role of

NSAIDs alone for postoperative analgesia after arthro-
scopic meniscectomy. Pham et al.25 reported that, when
given prescriptions for both an NSAID and an opioid
after arthroscopic meniscectomy, more than half of
patients reported taking the NSAID alone, and Daniels
et al.26 reported 82% satisfactory postoperative anal-
gesia when providing NSAIDs alone after arthroscopic
meniscectomy. Our report helps build on these find-
ings, showing that, in those situations in which either
surgeon or patient preference dictates the prescription
of a postoperative opioid, proper preoperative educa-
tion can help to limit the number of opioid pills taken in
the postoperative period.
In summary, there are 2 conclusions that can inferred

from this study. First, as has been shown in similar pre-
vious studies, there is a trend toward over-prescription of
opioids after arthroscopic meniscectomy, and second,
patient education regarding proper opioid use may help
substantially decrease the number of opioids taken after
arthroscopicmeniscectomy.Although this studypertains
only to arthroscopic meniscectomy, we believe that the
use of patient education to decrease postoperative opioid
demand could be extrapolated to other surgical proced-
ures both in orthopaedic surgery and within other sur-
gical specialties.

Limitations
There are several limitations to this study that are

important to recognize. First, this study involved a small
sample size, and a power analysis was not performed,
making a type II error more likely. Second, the type of
meniscal tear and degree of associated chondromalacia
was not recorded or part of the analysis. This infor-
mation could have an effect on postoperative opioid
consumption that would not be recognized in our
analysis. Third, we did not control for perioperative
analgesic techniques regarding both standardization of
anesthesia and surgeon use of perioperative injections.
However, although this was not part of the analysis,
surgeons were asked not to alter any perioperative
analgesic techniques for the duration of the study.
Fourth, although patients were given recommendations
regarding postoperative use of cryotherapy and
NSAIDs, they were not given explicit prescriptions for
standardized cryotherapy units or specific NSAIDs;
thus, decisions regarding the use of these modalities
(e.g., which type of NSAID to use) was left up to the
patient. As such, it may be that use of a specific NSAID
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in a specific manner could affect postoperative opioid
consumption and that such an effect would not be
captured by our analysis. Fifth, there was a risk of
reporter bias because patients were at risk of under-
reporting the number of opioids taken given the cur-
rent negative connotations associated with opioid use.
Last, and perhapsmost important, this study functioned

as an analysis of 2 consecutive, nonblinded, prospective
cohorts. Although this recruitment method was pur-
poseful because it allowed for characterization of baseline
normal postoperative opioid use after arthroscopic
meniscectomy to help establish guidelines for opioid use
in group2, a concurrent randomized allocation of patients
would have better eliminated the risk of bias.

Conclusions
Preoperative patient education regarding opioids may

decrease postoperative opioid consumption and the
duration for which patients take opioid pills after
arthroscopic meniscectomy.
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