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Summary

STUDY AIM: To investigate the extent of persistent opioid
use among patients undergoing intermediate-to-major
elective surgery at a Swiss cantonal hospital and as a sec-
ondary aim to identify factors potentially predictive of per-
sistent opioid use (6 to 12 weeks after surgery).

METHODS: For this single-centre prospective cohort
study, all consecutive patients undergoing elective primary
hip arthroplasty, partial or complete prostatectomy, cae-
sarean delivery, spinal surgery, intermediate-to-major vis-
ceral surgery or major hand surgery were screened for
enrolment from June 2022 to May 2023. We collected ba-
sic demographic and medical data, perioperative opioid
use (converted to morphine milligram equivalents), post-
operative complications, and opioid prescriptions issued
by the hospital or other healthcare providers. Telephone
interviews about opioid use were conducted with patients
6 weeks after surgery. Only those patients who were still
taking opioids at the 6-week interview were contacted 12
weeks after surgery. The primary endpoint was the rate of
persistent opioid use 6 or 12 weeks after surgery, and the
secondary endpoints were (a) the percentage of patients
who received and reported filling prescriptions, and (b) the
type and amount of opioids dispensed. With persistent opi-
oid use as the dependent variable, bivariate (predictors:
pain or preoperative morphine milligram equivalent) and
multivariate logistic regression models were used to as-
sess associations (predictors: age, sex, ASA [American
Society of Anesthesiologists] score, preoperative pain).

RESULTS: A total of 855 patients were included in the
main analysis. Median age was 62 years (interquartile
range [IQR] 45-73), 52% were male and postsurgical
complications occurred in 51 patients (6%). Fifty-six pa-
tients (7%) were preoperative opioid users. At discharge,
40 patients (5%) received an opioid prescription. Of the
724 patients who completed the 6-week follow-up inter-
view, 30 (4%) had filled an opioid prescription (17 hospital-

issued, 9 from an external source and 4 from both). Of
the 30 patients (4%) who took opioids, the median length
of consumption was 7 days (IQR 3-18). Seventeen pa-
tients (2%, 9 preoperative users) were taking opioids after
6 weeks. Seven of these 724 patients (1%, 5 preoperative
users) continued use at 12 weeks postoperatively. Bivari-
ate logistic regression analyses showed preoperative pain
levels (at rest and during movement) were associated with
persistent opioid use (odds ratio [OR] 1.27, 95% confi-
dence interval [CI]: 1.11-1.46, p = 0.001; OR 1.3, 95%
Cl: 1.12-1.5, p = 0.001, respectively), as were 6-week
postoperative pain levels (OR 1.96, 95% CI: 1.61-2.39,
p <0.0001; OR 1.82, 95% CI: 1.52-2.18, p <0.0001, re-
spectively). The median preoperative morphine milligram
equivalent of persistent opioid users was 60 (IQR 30-180)
versus 22.5 (IQR 15-30) in non-persistent users (p =
0.0155). There was a slight positive association between
higher preoperative morphine milligram equivalent dosage
and persistent postoperative opioid use (OR 1.024, 95%
Cl: 1.003-1.0456, p = 0.023), with a 2.4% increase in
the likelihood of prolonged use per morphine milligram
equivalent unit. After controlling for potential confounding
factors, multivariate logistic regression analyses indicated
associations with higher ASA score (OR 11.8, 95% CI:
2.48-56.51, p = 0.002) and preoperative pain levels (OR
1.23, 95% CI: 1.05-1.43, p = 0.008).

CONCLUSIONS: Only a small proportion (1%) of surgical
patients continued opioid use 12 weeks after intermediate-
to-major elective surgery, with an even much lower propor-
tion (0.3%) having been opioid-naive before surgery. This
low rate of prolonged opioid use may be due to the restric-
tive prescription policy of the centre and local healthcare
providers.

Clinical trials registration: https://drks.de DRKS00029189.
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Introduction

Opioids are essential in the management of acute and
chronic pain, including use in anaesthesia and for treating
postoperative pain. However, excessive exposure may lead
to persistent or prolonged opioid use [1, 2]. In October
2017, the Department of Health and Human Services de-
clared the opioid overdose epidemic a public health emer-
gency [3, 4] in the United States of America. At that time,
the number of deaths (17,029) from a prescription opioid
overdose in the US was nearly five times higher than the
number reported in 1999 [S5]. Three important medical fac-
tors that apparently contributed to increased opioid use
and patient expectations of zero pain levels were: (1) the
American Pain Society’s “Pain as the fifth vital sign” cam-
paign launched in 1996 [6], (2) more comprehensive pain
management approaches, and (3) aggressive pharmaceuti-
cal marketing and sales strategies [1].

Although data reported by European countries indicate
more restrictive prescribing behaviour than the one in the
US [7], an international comparison published in 2018
found that Swiss opioid consumption had risen between
1985 and 2015 from 18 to 421 mg per person/year [8]. Ac-
cording to this report, Switzerland had the seventh highest
per capita consumption in 2015. The prescription rates for
pain medication, including strong opioids, have increased
over the last ten years [9]. Furthermore, a recent study
of reports from the Swiss national poisons centre found a
177% increase in the rate of opioid-related poisoning calls
[10]. In contrast, a single-centre retrospective chart review
found that opioids prescribed in the emergency department
decreased from 2013 to 2017 [11], which may have been in
response to increased global awareness of the risks of opi-
oid misuse.

Undergoing surgery is one of the most common indications
for initiating opioids, with some studies reporting that
3-8% of opioid-naive patients consume opioids 12 months
postoperatively [12]. Although many patients are choosing
to take fewer opioids than originally prescribed for short-
term postoperative pain, the leftover pills may be prone to
drug diversion if not properly stored or discarded [13]. In
response to these trends and the fear of contributing to the
problem, anaesthetists have been changing their practice,
including intraoperative care, by using opioid-sparing or
even opioid-free anaesthesia [12, 14].

Nevertheless, it remains unclear whether an association ex-
ists between postoperative prescription practices and opi-
oid misuse in Switzerland. Further evidence is needed to
determine whether similar strategies for tackling the US
opioid epidemic, such as opioid-free anaesthesia, are war-
ranted. Our study’s primary aim was to investigate the ex-
tent of persisting opioid use among patients undergoing in-
termediate-to-major elective surgery at a Swiss cantonal
hospital, and the secondary aim was to identify factors pre-
dictive of persistent use.

Materials and methods

Study setting

This single-centre prospective cohort study was conducted
at a cantonal hospital in northeast Switzerland that serves
approximately 150,000 inhabitants in a rather rural com-
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munity. The hospital treats approximately 15,000 inpatient
cases and performs close to 9000 anaesthetics per year.
Physicians in this canton can obtain authorisation to op-
erate private pharmacies, allowing them to dispense med-
ications, including opioids, directly from their offices. A
public pharmacy is located on the hospital premises, where
many patients fill their prescriptions.

Ethical approval and consent to participate

This project was approved by the local ethics committee
(Ethics Committee East Switzerland, EKOS approval
number 2022-00503, 31 March 2022) and conducted in ac-
cordance with the principles of the Declaration of Helsin-
ki. To assess eligibility, we searched the electronic medical
records to identify patients with a signed general consent
form — whether granting or refusing consent — that the in-
stitution routinely obtains for further use of data for re-
search purposes. At this point, we excluded patients who
had completed the general consent form but refused use
of their data for research purposes. Only patients who had
provided written consent or those whose consent forms
were missing were contacted by telephone to be informed
about the study. Verbal consent was requested at each tele-
phone contact (6 and 12 weeks postoperatively) and the re-
sponse was subsequently documented in the study’s elec-
tronic data capture system. Verbal refusal to participate
took precedence over pre-existing, written general consent.
The study was registered at the German Clinical Trials
Register (DRKS00029189).

Study population

All consecutive patients aged 18 years or over undergoing,
on an elective basis, (1) primary unilateral hip arthroplasty;
(2) intermediate spinal surgery; (3) intermediate-to-major
visceral surgery such as cholecystectomy, hemicolectomy,
bariatric surgery; (4) partial or complete prostatectomy; (5)
a caesarean delivery; or (6) major hand surgery (planned
duration of surgery >60 minutes), were assessed for in-
clusion. We included this range of intermediate-to-major
surgery types as it encompassed commonly performed pro-
cedures (hip arthroplasty, prostatectomy, spinal surgery,
visceral surgery), those typically associated with higher
pain risks (extended hand surgery) and those with report-
edly elevated rates of persistent opioid use (caesarean sec-
tion). Additionally, this range provided a representative
cross-section of the patient population, capturing diverse
characteristics across the surgical groups, and ensuring an
adequate number of cases annually.

The study enrolment period covered one calendar year (1
June 2022 to 31 May 2023) and was designed to minimise
bias from potential seasonal variations, given that the pro-
cedures were elective. We excluded patients who verbal-
ly refused to participate, denied further use of medical da-
ta for research purposes (declined written general consent
form of our institution), were cognitively impaired or men-
tally incapable of completing the interviews, were unable
to communicate in the German language or who had been
previously enrolled in this study. On the basis of the num-
ber of operations performed in previous years, we esti-
mated that approximately 1000 patients would be screened
for enrolment. Ours was a convenience sample, not deter-
mined using an a priori power analysis.
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Data collection and processing

Baseline data were collected during pre-admission anaes-
thesia visits while clinical data, documented from hospital
admission to discharge, were extracted from medical and
anaesthesia records. Additionally, structured telephone in-
terviews were conducted by physicians at 6 weeks post-
surgery (+ 1 week). Only patients who reported still taking
opioids at this point were contacted again for an interview
at 12 weeks post-surgery (= 1 week). No more than three
attempts were made to contact each study participant by
telephone for follow-up interviews after surgery. If at-
tempts was unsuccessful, the patient was classified as “lost
to follow-up”.

During these telephone calls, the interviewers used a struc-
tured questionnaire (in German, see supplementary file
at https://doi.org/10.57187/s.4152) and responses were en-
tered directly into the electronic data capture system. Two
trained anaesthetists carried out the interviews. When first
calling the patient at six weeks following surgery, the in-
terviewers explained the aim and design of the study, and
the patient was asked for verbal consent to participate be-
fore starting the interview. A follow-up appointment was
scheduled if the patient needed more time to consider in-
volvement in the study. In addition, patients were given
the opportunity to ask questions. Additional verbal consent
was requested for the follow-up interview at 12 weeks for
eligible patients.

The structured telephone interviews, which consisted of 10
to 27 questions (depending on responses), lasted approx-
imately 5 to 15 minutes. Similar variables were collect-
ed at both the 6- and 12-week interviews (opioid use and
amount, source of prescription, pain levels and alternative
pain-relieving strategies). The tool was pre-tested for va-
lidity with hospital administrative staff and then modified
accordingly.

Basic demographic data (age, sex, height, weight), clinical
characteristics (ASA [American Society of Anesthesiolo-
gists] physical status, major comorbidities defined as ASA
physical status >3), concomitant medications, and pain lev-
els at rest and during movement measured using visual
analogue scales (VAS; 10-point scales with 10 denoting
maximum pain) were collected at the pre-anaesthesia clin-
ical visit and from hospital admission data. Postoperative
complications/adverse events grade >3 according to the
Clavien-Dindo classification [15] and hospitalisation data
(surgery type and duration, anaesthesia type, opioids ad-
ministered during the anaesthesia episode, length of hos-
pitalisation) were extracted from the anaesthesia chart and
electronic medical records. The use of opioids before
surgery, as well as the type and dosage of opioid prescrip-
tions given at hospital discharge, were collected directly
from the hospital’s electronic information system. Opioids
administered during anaesthesia episodes, particularly fen-
tanyl and the short-acting opioid remifentanil, were found
in the anaesthesia chart.

The primary endpoint of this study was the rate of per-
sistent opioid use, defined as using opioids after 6 or 12
weeks. While persistent use is more commonly defined
at 12 weeks, we broadened our case definition to include
6-week use to increase sensitivity and identify more cases.
While this deviated from the original protocol, this mod-
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ification was considered necessary due to the low rate of
use in the population. Secondary endpoints were patient-
reported pain levels (VAS scores) and overall pain man-
agement strategies. We analysed the following additional
factors that may have influenced persistent opioid use: the
percentage of patients who reported filling the prescrip-
tion at the hospital, the total morphine milligram equiva-
lent dose [16] and the type of opioid dispensed. In addition,
opioids prescribed by physicians outside our institution
were assessed by asking the patients about this during the
telephone interview; the information could then be com-
pared to the information gathered about opioid use from
hospital prescriptions. Lastly, patients were asked about
how they handled unused pills.

Statistical analysis

For this longitudinal study, we performed mostly descrip-
tive analyses for categorical and continuous variables.
Normality tests were done using the Shapiro-Wilk test, and
data were presented as either mean/standard deviation or
median / interquartile range (IQR). The pain levels (VAS
scores) before and after surgery were compared using the
Wilcoxon signed-rank test. In addition, we assessed the as-
sociation of preoperative dosage with the likelihood of per-
sistent use (6 or 12 weeks after surgery) using bivariate lo-
gistic regression and compared the median morphine mil-
ligram equivalent values using the Mann-Whitney U test.
Bivariate logistic regression was also used to measure the
association between pre- and postoperative pain levels and
persistent opioid use. Furthermore, two different multivari-
ate logistic regression models were used to assess the as-
sociation of potential predictors on the dependent outcome
(persistent opioid use): model I predictors were age, sex,
ASA score, preoperative pain levels at rest; model II pre-
dictors were age, sex, ASA score, preoperative morphine
milligram equivalent values. Due to the potential multi-
collinearity between preoperative pain and morphine mil-
ligram equivalent values, these variables were analysed in
separate models. All tests were two-sided, and the level of
statistical significance was set at <0.05. The electronic data
capture system was developed using FileMaker Pro (ver-
sion 20.3.2.201, Claris International Inc., Cupertino, CA,
USA), and Stata version 15.0 (StataCorp, College Station,
TX, US) was used to carry out the analyses.

Results

Patient and surgical characteristics

Of the 1020 patients screened for inclusion in the study
according to their surgery, 855 were included in the main
analysis. The flow diagram depicted in figure 1 provides
the number of patients screened and reasons for exclusion
at each study phase. At the 6-week follow-up, 724 (85%)
patients completed the interview, and 14 of the 17 (82%)
eligible patients completed the 12-week interview.

Of the 855 patients included in the main analysis, the
largest proportion (30%) underwent intermediate-to-major
visceral surgery. Table 1 presents demographic and patient
characteristics according to surgery type. The median age
of the entire cohort was 62 years (IQR 45-73), 52% were
male and the median BMI was 27 kg/m? (IQR 24-32). The
median ASA score was 3 (IQR 3-3, range 1-4), 77% (n =
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656) had major comorbidities and 66% (n = 564) were tak-
ing concomitant medication. Among the 564 patients tak-
ing concomitant medication, the median number of med-
ications was 2 (range 0—14). Complications occurred in 51
(6%) patients. More than two-thirds of the complications
resulted in additional surgery.

The median length of hospitalisation was 4 days (IQR
3-7). Regarding anaesthesia type, 72% were general, 23%
regional and 5% combined. The median duration of the
surgeries was 68 minutes (IQR 48—109). Remifentanil was
used in 70% of the cases (median dose 0.92 mg, IQR
0.58-1.46). The median intraoperative fentanyl dose was
0.4 mg (IQR 0.3-0.5), morphine was used in 39 cases
(4.6%) and methadone was administered in 154 (18%)
patients. Fifty-six patients were taking opioids before
surgery, and the median dosage was 30 morphine mil-
ligram equivalent (IQR 15-60). Other pain medications
taken before surgery included paracetamol (11%), metami-
zole (4%) and nonsteroidal anti-inflammatory drugs (3%),
while 82% reported not taking any form of medication to
relieve pain. At the time of discharge, 40 (4.7%) patients
received an opioid prescription.

Swiss Med Wkly. 2025;155:4152

6-week postoperative pain level and opioid use

A total of 724 patients completed the 6-week follow-up
interview. Of the 40 patients who received an opioid pre-
scription at hospital discharge, 17 filled that prescription.
An additional 9 patients received a prescription from an
external source other than the hospital (i.e. primary care
physicians), and 4 filled prescriptions from both sources.
Thirty patients (4%) reported having taken opioids at some
point from the time of discharge to the 6-week telephone
interview (median morphine milligram equivalent 60, IQR
22-131), with a median length of consumption of 7 days
(IQR 3-18). The opioid types in descending order of fre-
quency were oxycodone (46%), fentanyl (22%), tramadol
(14%), morphine sulphate (13%) and hydromorphone
(5%). Thirteen of the patients reported having stopped tak-
ing the opioids at the time of the interview. Therefore, 17
(2%) patients were still taking opioids at the 6-week inter-
view. Of the five patients who stated that they had leftover
pills, none had disposed of them.

VAS during movement decreased from a median of 2 (IQR
0-6) preoperatively to 0 (IQR 0-2) at 6 weeks postop-
eratively (p <0.0001). Bivariate logistic regression tests
showed that preoperative pain levels (at rest and during

Figure 1: Flow diagram of patient screening and inclusion.
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Table 1:

movement) were associated with persistent opioid use
(odds ratio [OR] 1.27, 95% confidence interval [CI]:
1.11-1.46,p=0.001; OR 1.3, 95% CI: 1.12-1.5, p=10.001,
respectively), as were 6-week postoperative pain levels
(OR 1.96, 95% CI: 1.61-2.39, p <0.0001; OR 1.82, 95%
CI: 1.52-2.18, p <0.0001, respectively). Forty-eight per-
cent of the patients used alternative pain reduction meth-
ods (most commonly physical therapy) and 18% took other
pain medications (e.g. paracetamol, nonsteroidal anti-in-
flammatory drugs, metamizole). The most commonly re-
ported reason to stop taking pain medication was no need
(63%), followed by success with other pain reduction
methods (33%), side effects (3%) and fear of addiction
(1%).

12-week postoperative pain level and opioid use

Of the 17 patients still taking opioids 6 weeks after surgery,
14 were successfully interviewed again at 12 weeks. Seven
patients were still taking opioids at 12 weeks. Five of the
seven patients were preoperative opioid users. The two
opioid-naive patients who were taking opioids 12 weeks
after surgery were: (1) an 83-year-old female taking hy-
dromorphone after spinal surgery who reported pain during
movement at level 8 on a 10-point scale, and (2) a 75-year-
old male taking tramadol after hand surgery despite de-
creasing pain scores over time (VAS 8 preoperatively, 5
at 6 weeks and 3 at 12 weeks). Neither of these patients
experienced a surgery-related complication. Table 2 sum-
marises patient and clinical characteristics of the persistent
opioid users. For this subgroup, the median morphine mil-
ligram equivalent at the last follow-up was 64 (IQR
60-120). One case was taking a high dosage (1200 mor-
phine milligram equivalent/day) to treat chronic back pain

Patient and surgical characteristics according to surgery type (n = 855).

from a traumatic injury sustained 20 years earlier, although
the surgery type for this study was unrelated to this pre-ex-
isting condition.

When comparing the preoperative morphine milligram
equivalent levels of the persistent opioid users (6 or 12
weeks after surgery) with non-persistent users, the median
morphine milligram equivalent was 60 (IQR 30-180) ver-
sus 22.5 (IQR 15-30), respectively (p = 0.0155). The bi-
variate logistic regression analysis revealed a slight pos-
itive association between higher preoperative morphine
milligram equivalent dosage and persistent postoperative
opioid use (OR 1.024, 95% CI: 1.003—1.0456, p = 0.023),
with a 2.4% increase in the likelihood of prolonged use per
morphine milligram equivalent unit.

After controlling for age, sex, ASA score and preoperative
pain levels (model I), we found that higher ASA (OR 11.8,
95% CI: 2.48-56.51, p = 0.002) and preoperative pain lev-
els (OR 1.23, 95% CI: 1.05-1.43, p = 0.008) were asso-
ciated with prolonged opioid use. However, in the sub-
sequent multivariate logistic regression (model II, with
predictors: age, sex, ASA score, preoperative morphine
milligram equivalent values), only higher morphine mil-
ligram equivalent values were associated with persistent
use (OR 1.02, 95% CI: 1.01-1.05, p = 0.041).

Discussion

Patients undergoing certain types of major elective surgery
at a Swiss cantonal hospital were interviewed about their
opioid consumption up to 12 weeks after surgery. Less than
1% of the patients who were opioid-naive before surgery
were still taking opioids 12 weeks after surgery, and most
who were using opioids prior to surgery stopped before
the 12-week follow-up. Furthermore, only 5% of patients

Parameters Total Major hand Caesarean de- |Prostatectomy Spinal Intermediate-to- | Hip arthroplasty
livery major visceral

n|% 855 100% 153 18% 115 13% 80 9% 71 8% 258 30% 178 21%

Age at surgery in years* 62 45-73 59 47-69 |33 30-36 |69 66-76 67 56-79 60 47-73 71 63-78

Body mass index 27 24-32 255 23-29 (29 27-33 |26 24-29 27 25-31 28 24-37 27 25-32

in kg/m?* Missing, n |4 1 1 Z Z 2 Z

Sex, n| % Male 443 52% 88 58% - - 80 100% 29 41% 134 52% 112 63%
Female 412 48% 65 42% 115 100% |- - 42 59% 124 48% 66 37%

ASA* 3 3-3 3 2-3 2 2-3 3 3-3 3 3-3 3 3-3 3 3-3

Major comorbidities present, n | 656 7% 102 67% 31 27% 73 91% 63 89% 229 89% 158 89%

Number of comorbidities* 1 1-3 1 0-2 0 0-1 2 1-3 2 1-4 2 1-3 2 1-3

Concomitant medications used, | 564 66% 89 58% 24 21% 65 81% 63 89% 176 68% 147 83%

n|%

Number of concomitant med- |2 04 1 0-3 0 0-0 2 1-4 4 2-7 2 0-4 3 1-5

ications*®

Length of hospitalisation, in 4 3-7 2 0-2 4 4-5 3 2-4 7 5-10 4 3-8 7 6-8

days*

Duration of surgery, in minutes* | 68 48-109 |84 63-108 |50 45-57 |56 42-78 112 60-152 |107 73-162 |48 40-60

Anaesthesia General 611 71% 85 56% 0 0% 69 86% 71 100% 222 86% 168 94%

type, n| % Regional  |200 23% 64 42% 115 100% |11 14% 0 0% 1 0% 9 5%
Combination | 40 5% 4 3% 0 0% 0 0% 0 0% 35 14% 1 1%

Remifentanil used, n | % 600 70% 88 58% 2 2% 63 79% 67 94% 227 88% 153 86%

Remifentanil amount” 0.92 0.58-1.46|0.77 0.47-1.4(0.6 0.6-0.6 [0.57 0.36-0.99 | 1 0.56-1.72|1.24 0.84-2.04|0.69 0.48-0.98

Postoperative complications 51 6% 3 2% 0 0% 3 4% 4 6% 38 15% 10 6%

occurred, n | %

Patient died, n | % 6 1% 0 0% 0 0% 1 1% 2 3% 3 1% 0 0%

ASA: American Society of Anesthesiologists physical status.

* Median and interquartile range
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left the hospital with an opioid prescription. Of the 724
patients included in the follow-up, 7 were still using opi-
oids three months after surgery, 5 of whom were preopera-
tive users. Pre- and postoperative pain levels were associat-
ed with persistent opioid use, and the median preoperative
morphine milligram equivalent of persistent opioid users
was significantly higher than non-persistent users.

Opioid use post-surgery was very low in our study, even
lower than previously reported rates of new persistent opi-
oid users (5-10%) in surgical patients. A 2017 study pub-
lished in Journal of the American Medical Association,
which included 36,177 patients grouped according to mi-
nor (80%) or major (20%) surgery, found that the new per-
sistent opioid user rates were similar between the two sur-
gical groups (5.9% and 6.5%, respectively) [17]. In our
current study, only two opioid-naive patients were taking
opioids 12 weeks after surgery. Although one of these pa-
tients reported chronic, elevated pain levels after spinal
surgery, the other case experienced decreasing pain after
hand surgery — and no surgery-related complications de-
veloped in either of these cases.

Reported discrepancies in prescribing patterns among
countries may explain difference among studies and con-
tribute to the complexity of extrapolating findings. A large
multicentre study of 4690 patients undergoing intermediate
surgery (appendectomy, inguinal hernia repair, cholecys-
tectomy) found significant differences in opioid prescrib-
ing patterns at hospital discharge between the US and the
other included countries (91% versus 5%, respectively)
[18]. The prescription rate at our hospital was low (4.7%).
Similar differences were reported in a multicountry com-
parison, including 129,379 patients in the US, 84,653 in
Canada and 9802 in Sweden [7]. Eleven percent of patients
from the Swedish study population who underwent any
surgical procedure type filled an opioid prescription within
the first seven days after discharge, compared to 76% in
the United States and 79% in Canada. Another study con-
ducted in Sweden found that 28% of bariatric surgery or
cholecystectomy patients were prescribed opioids after dis-
charge, and 5% were still receiving prescriptions 6 to 12
months after surgery [19]. All these prolonged-use patients
had also been prescribed opioids before surgery, most often
to manage back and joint pain. Only 7% of our study popu-
lation reported preoperative opioid use, and of the 5% who
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left the hospital with an opioid prescription, one-third had
undergone spinal surgery.

Similarly, we found restrictive prescribing and opioid use
in our obstetric population, with only 1 of 115 patients who
had a caesarean delivery receiving a hospital-issued pre-
scription. In contrast, a US study including 308,226 deliv-
eries (63% vaginal and 37% caesarean) found that 1.7% of
women who delivered vaginally and 2.2% who had a cae-
sarean section developed new persistent opioid use [20]. If
the patients did not receive a peripartum opioid prescrip-
tion, only 0.5% who had a vaginal delivery and 1.0% un-
dergoing a caesarean delivery became new persistent opi-
oid users.

Since a multitude of factors can lead to persistent opioid
use, the potential contribution of anaesthetic agents should
also be considered, particularly given that two prominent
opioids — oxycodone and fentanyl — are widely used for
anaesthesia and perioperative pain control. Our study pop-
ulation received opioids intraoperatively because of the
potential advantages such as blunting surgical stress re-
sponse, reducing the amount of general anaesthetics and
neuromuscular blocking agents, and providing a drug level
for effective postoperative pain management. Furthermore,
to the best of our knowledge, the hospital’s standard prac-
tice for postoperatively prescribed opioid doses is moder-
ate, primarily restricted to the first postoperative day.

Weiner [21] concluded in his 2020 editorial that new per-
sistent opioid use represents a common but previously un-
derappreciated surgical complication that warrants in-
creased awareness. However, proper opioid stewardship
[22] requires identifying high-risk cases and factors, and
offering comprehensive support since persistent use likely
has multiple causes beyond undergoing surgery or anaes-
thesia. In our study, pre- and postoperative pain levels, as
well as median preoperative morphine milligram equiva-
lent, were associated with persistent opioid use. A study
based on insurance claims in Switzerland proposed a mod-
el for predicting the risk of developing long-term opioid
use, which is based on demographic information, episode-
specific information, comorbidities, and co-medication
[23]. In their model, comorbidities were associated with
a higher risk for long-term opioid use, along with factors
such as being aged 80 years or over, having multiple pre-
scribers, experiencing a previous episode within the past 6

Table 2:
Patient characteristics and outcomes of persistent opioid users three months after surgery (n = 7).
Age | Sex Surgery |BMI|ASA | Comorbidities | Concomitant | Complications? | Preoperative | Opioid type / |Opioid type/ |VAS preoper- |VAS at |VAS at
type medications opioid use? |morphine mil- | morphine mil- |atively (rest/ |6-week |12-week
ligram equiva- | ligram equiva- | moving) follow- |follow-
lent preopera- | lent at 12-week up up
tively follow-up (rest/ (rest/
moving) | moving)
59 |Female |Visceral |46 |3 3 3 No Yes Morphine sul- | Morphine sul- | 0/5 77 0/4
fate (1600) fate (1200)
65 |Female |Visceral (40 |4 4 6 Yes Yes Oxycodone Oxycodone (60) | 0/0 0/0 0/0
(60)
75 |Male Hand 28 |3 3 6 No No - Tramadol (9.75) | 5/8 3/5 0/3
76 |Female |Hand 34 |3 4 7 No Yes Fentanyl (180) |Fentanyl (120) |5/6 0/3 0/0
83 |Female |Spinal 24 |3 3 1 No No - Hydromorphone | 0/5 0/7 2/8
(64)
84 |Female |Spinal 27 |3 5 14 No Yes Fentanyl / oxy- | Fentanyl / oxy- |3/8 4/9 5/6
codone (149) |codone (75)
91 |Male Hand 23 |3 4 9 No Yes Fentanyl (60) |Fentanyl (60) 719 3/5 2/4
ASA: American Society of Anesthesiologists classification; BMI: body mass index; VAS: visual analogue scale (0—10 with 10 denoting highest pain level).
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months, and using co-medications. Interestingly, a higher
initial opioid dose was associated with reduced risk of
long-term opioid use.

Strengths and limitations

The study has both strengths and limitations. First, we
gathered both objective data from medical records and sub-
jectively reported data through telephone interviews on a
sensitive topic — potential prescription drug misuse. Al-
though most of the routinely collected data in the medical
records were available, the quality and consistency of doc-
umentation of variables such as postoperative complica-
tions and comorbidities likely varied across departments,
potentially influencing our findings. We attempted to miti-
gate several possible sources of bias through our standard-
ised interview protocol, pre-testing of data collection tools,
training interviewers, incorporating short and clear ques-
tions, and making multiple attempts to contact patients at
different times of the day. Nevertheless, the most note-
worthy obstacles were non-response bias (lost to follow-
up), social desirability bias (socially acceptable rather than
truthful responses — such as the amount or handling of left-
over tablets) and recall bias (memory errors, particularly
dosages, medication start and end dates, leftover tablets,
pain levels).

Although we found little evidence of persistent opioid use
when we scanned the medical records of patients unavail-
able for follow-up (missing data from 16/40 hospital-is-
sued prescriptions), this search strategy deviated from the
original protocol and was limited given that many patients
go to their primary care physicians for postoperative fol-
low-up visits. Unless the patient returned to the hospital
for further care, it is unlikely this information would be
available in our medical records system. Similarly, some
patients who reported not taking opioids at week six may
have subsequently filled a prescription. Therefore, choos-
ing not to conduct the longer term follow-up with all pa-
tients weakened the study’s sensitivity in identifying all
potential cases of persistent use. Furthermore, the exclu-
sion of non-German-speaking patients who may be vul-
nerable to lack of care and poor understanding of the in-
structed risks of opioids, may have resulted in a loss of
valuable data and potential misrepresentation of the larger
population catchment area. Despite successfully reaching
and prospectively following many patients (85% response
rate), close to 250 of the patients screened were “missed”
(lost to follow-up, refused participation or had a language
barrier) over the various study phases. These missed op-
portunities may have been prevented with a different study
design.

Second, despite including a wide range of surgery types,
we only analysed elective surgeries performed at one cen-
tre in a rural Swiss canton not known for having a major
opioid problem. The homogeneity of the population catch-
ment area (predominantly German-speaking, white resi-
dents) limits our ability to generalise the findings to all
Swiss hospitals. Extrapolating our results to more diverse
demographic and socioeconomic populations is challeng-
ing, particularly given that other studies have identified
significant differences in opioid use based on race, socioe-
conomic status and sex [24]. Moreover, we used a conve-
nience sample of the surgical population rather than per-
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form a power analysis to determine the sample size for this
study.

Third, our definition of prolonged opioid use after surgery
differed from the commonly used definition: “filling of at
least one opioid prescription between 90 and 180 days af-
ter surgery”. We used the 6-week postoperative telephone
interview to identify potential long-term users needing fur-
ther follow-up. Since the rate of patients with hospital-is-
sued opioid prescriptions was relatively low, we expected
our earlier contact would improve patients’ recall and like-
lihood of response.

Lastly, while we made efforts to control for potential con-
founding factors that could have influenced the outcome
under investigation, certain limitations were inherent to
our analytical approach. We did not transform the VAS or
ASA values to categorical variables, which could distort
the relationship between the outcome and the predictors in
cases of extreme values or non-linearity. In the first multi-
variate logistic regression model, the wide confidence in-
terval for the ASA score indicates a high degree of un-
certainty. Furthermore, the magnitude of any associations
should be interpreted with caution due to the small number
of cases of the outcome (persistent opioid use).

Conclusion

We detected a preoperative opioid use rate of 7% and re-
strictive postoperative prescribing behaviour of healthcare
practitioners in our setting. Specifically, 5% of the patients
were given a prescription at hospital discharge, 2% were
still taking opioids six weeks after surgery and only 1% of
the patients who underwent intermediate-to-major elective
surgery at a Swiss cantonal hospital continued opioid use
12 weeks postoperatively. This low rate of prolonged opi-
oid use may be due to the restrictive prescription policy of
the centre and local healthcare providers.
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The questionnaire is available for download as a separate
file at https://doi.org/10.57187/s.4152.
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