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Abstract

Background Persistent opioid use (POU) can occur with opioid use after surgery or trauma. Current systematic
reviews include patients with previous exposure to opioids, meaning their findings may not be relevant to patients
who are opioid naive (i.e. Most recent exposure was from surgery or trauma). The aim of this review was to synthe-
sise narratively the evidence relating to the incidence of, and risk factors for POU in opioid-naive surgical or trauma
patients.

Method Structured searches of Embase, Medline, CINAHL, Web of Science, and Scopus were conducted, with final
search performed on the 17th of July 2023. Searches were limited to human participants to identify studies

that assessed POU following hospital admission due to surgery or trauma. Search terms relating to ‘opioid; ‘analgesics,
‘surgery’ ‘injury, ‘trauma’ and ‘opioid-related disorder’ were combined. The Newcastle—Ottawa Scale for cohort studies
was used to assess the risk of bias for studies.

Results |n total, 22 studies (20 surgical and two trauma) were included in the analysis. Of these, 20 studies were
conducted in the United States (US). The incidence of POU for surgical patients 18 and over ranged between 3.9%
to 14.0%, and for those under 18, the incidence was 2.0%. In trauma studies, the incidence was 8.1% to 10.5%
among patients 18 and over. Significant risk factors identified across surgical and trauma studies in opioid-naive
patients were: higher comorbidity burden, having pre-existing mental health or chronic pain disorders, increased
length of hospital stay during the surgery/trauma event, or increased doses of opioid exposure after the surgical
or trauma event. Significant heterogeneity of study design precluded meta-analysis.

Conclusion The quality of the studies was generally of good quality; however, most studies were of US origin

and used medico-administrative data. Several risk factors for POU were consistently and independently associated
with increased odds of POU, primarily for surgical patients. Awareness of these risk factors may help prescribers rec-
ognise the risk of POU after surgery or trauma, when considering continuing opioids after hospitalisation. The review
found gaps in the literature on trauma patients, which represents an opportunity for future research.

Trial registration PROSPERO registration: CRD42023397186.
Keywords Surgery, Trauma, Opioids, Persistent opioid use

*Correspondence:

Jiayi Gong

Jay.gong@auckland.ac.nz

! School of Pharmacy, Faculty of Medical and Health Sciences, The
University of Auckland, Auckland, New Zealand

2 Department of Surgery, Faculty of Medical and Health Sciences, The
University of Auckland, Auckland, New Zealand

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12893-024-02494-0&domain=pdf
http://orcid.org/0000-0001-6356-256X
http://orcid.org/0000-0003-1560-1186
http://orcid.org/0000-0002-1291-3902

Gong etal. BMC Surgery ~ (2024) 24:210

Background

Persistent opioid use (POU) in patients who have been
admitted to hospital for surgery or trauma is a growing
area of interest, due to the common use of opioids as a
mainstay treatment of acute pain [1, 2]. POU is defined
in most studies as continued opioid use beyond 90 days
after surgery or trauma with the definition adapted from
diagnostic criteria for chronic pain [3, 4]. Much of the
literature on POU has been in the post-surgical context,
with few studies in trauma, and even fewer focusing on
risk of POU development in opioid-naive patients [5,
6]. Previous systematic reviews have mostly focused on
patients regardless of any recent exposures to opioids
prior to surgery [5-7]. Patients with a recent history
of opioid use before hospital admission may indicate
chronic opioid usage, and have important differences in
terms of risk factors for POU characteristics and opi-
oid needs compared to opioid-naive patients [8-—10].
Patients with prior opioid use and subsequent continu-
ation of opioids after hospitalisation may also represent
opioid use for therapeutic indications related to non-sur-
gical and non-trauma indications [3]. This represents an
important gap in the literature, and a review focusing on
opioid-naive patients after surgery or trauma would be
informative.

POU may be a useful marker in detecting harm such as
opioid misuse and mortality after surgery or trauma [3].
A recent study from the United States (US) by Santosa
et al. reported persistent opioid users after surgery have
a higher risk of mortality (Hazard Ratio (HR) 3.44; 95%
confidence interval (CI) 2.99-3.96) and opioid-related
readmissions and visits to the emergency department
(adjusted odds ratio (aOR) 1.68; 95% CI 1.55—1.82) after
adjusting for important clinical and demographic covari-
ates [11]. Thus, identifying risk factors related to POU
may be key for informing policymakers and stakeholders
in minimising and preventing harm related to POU.

The aim of this systematic review is to synthesise the
current literature on POU in opioid-naive patients after
surgery or trauma and risk factors for POU.

Method

Search strategy

A systematic search was first carried out on the 18th of
January 2023 and a final search was carried out on the
17th of July 2023. A structured search of the following
databases was undertaken using the OVID platform for
Embase (1980 to current) and Medline (1946 to current),
Cumulative Index to Nursing and Allied Health Litera-
ture (CINAL Plus) hosted on the EBSCO website from
1937 to the present, Web of Science provided by Clari-
vate, and Scopus. Previously published reviews on the
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topic were used to inform the search strategy and search
terms. Reference lists of previous studies were used
to identify relevant studies via the snowballing (pearl-
growing) method [12]. Keywords relating to opioids,
surgery, trauma, analgesia, persistent opioid and opioid
dependence were used to construct the search strategy.
Reporting of this review was according to 2020 PRISMA
statement [13]. The specific search terms and strategies
for the respective databases are in the supplementary
material- Part 1.

Searches were limited to human participants. No lim-
its were placed on the publication date. Conference pro-
ceedings and grey literature were excluded.

Study selection

The following inclusion criteria were used for selection
of studies in this systematic review: 1) the study included
patients that were admitted to the hospital with trauma
or had undergone surgery; 2) all patients included in the
primary analysis were opioid-naive e.g. no recent expo-
sure to opioids, as defined by the study; 3) POU must be
measured as an outcome — defined as any initial opioid
exposure following the surgery or trauma event around
30 days of the event (either on discharge or before the
event), then subsequent re-exposure to any opioids from
90 days after the event; and 4) the duration of assess-
ment of POU does not exceed 365 days after the event.
There must be only two time periods associated with the
definition of POU, one for initiation related to the event
(30 days prior to and, up to 30 days after the event) and
subsequent re-exposure (90 days after the event, up to
365 days). The rationale for these two time periods was
that without the initial opioid exposure immediately
before or after the event, subsequent opioid prescription
may be unrelated to either surgery or trauma and does
not represent POU. In addition, any additional criteria on
opioid use will result in exclusion as per below.

We excluded the following types of studies:

+ Studies with a POU definition that included any cri-
teria specifying a threshold for a number of prescrip-
tions dispensed or filled by a pharmacy during any of
the two main time points e.g. need to fill more than
one prescription at either time points.

+ Studies with a POU definition that included criteria
specifying a threshold for quantity or duration of
opioid supply at the two time points e.g. need to fill
more than 30 days’ supply at either time points.

+ Studies with a POU definition that specified the need
for any opioid exposure in addition to the two-time
frames mentioned above e.g. If a further prescription
needs to be collected between 30 and 90 days after
the event.
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« Studies that did not specify or include a fixed period
for the assessment of POU i.e. open follow-up period
after 90 days.

+ Studies that only included patients undergone den-
tal, or aesthetics/body contouring procedures due
to heterogeneity in pain management and patient
population.

Exposure to opioids was defined as any evidence that
the patient may have received opioids from either pre-
scription or community pharmacy dispensing records, or
from patient interviews during the follow-up period.

Study review and classification

EndNote Library (EndNote X9 Thomson Reuters, New
York, NY, US) and Rayyan (http://rayyan.qcri.org) [14]
were used to manage the citations. Two researchers (]G,
AHYC) screened the titles and abstracts of all identified
citations; full texts were obtained for any potentially eligi-
ble studies or abstracts that did not have sufficient infor-
mation for review. Studies that did not meet the inclusion
criteria or had reasons for exclusion at this review stage
were not reviewed further, with reasons for exclusion
documented. Any study was classified as trauma-related
if trauma was the main cause of hospitalisation (e.g.
Ankle fracture) irrespective of the occurrence of any sur-
gery. Otherwise, any study was considered to be surgical-
related, if surgery was the main exposure.

Data extraction

We developed a standardised pilot-tested data extrac-
tion form (Microsoft Excel 2023, Microsoft Corporation,
Washington, US). The following variables from each of
the studies were extracted:

+ General study information (author, year of publica-
tion, country of origin)

+ Study design (age restriction, inclusion/exclusion cri-
teria)

+ Type and years of data used (institutional, linked
administrative data)

+ Study population (surgery or trauma, related speciali-
ties, number of participants in primary analysis)

+ POU definition

+ Incidence of POU

+ Risk factors for POU

Quality assessment and risk of bias

The Newcastle—Ottawa Scale (NOS) for cohort studies
was used to assess the risk of bias for studies. Good qual-
ity studies had three or four stars in the selection domain
and one or two stars in the comparability domain and 2
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or 3 stars in the outcome domain. Fair quality studies had
two stars in the selection domain and 1 or 2 stars in the
comparability domain and 2 or 3 stars in the outcome or
the exposure domain. Poor quality studies had zero or
one star in either the selection or the outcome domain or
zero stars in the compatibility domain [15]. The NOS has
been widely used to assess the risk of bias in other sys-
tematic reviews, and it has been shown to correlate well
with the Cochrane Collaboration’s recommended risk of
bias assessment tool, the Robins-I [6, 16, 17].

Analysis

Data were synthesised narratively. The main outcome
on the incidence of POU was reported as the percentage
and absolute crude number of the final cohort included
for analysis. We examined potential risk factors based on
several categories: sociodemographic, baseline comor-
bidities, baseline medication use, inpatient variables, and
any prescribing practice on discharge. The effect size of
risk factors for POU was reported as aORs with 95% CI if
P <0.05, where suitable. Due to the heterogeneity in study
characteristics, patient groups and measurement of risk
factors, a meta-analysis was not able to be performed.

Results

A total of 7,932 hits were retrieved from the initial
search. Sixty-five entries were eligible for full-text screen-
ing. After full text review, another 43 references were
excluded, leaving a final of 22 studies which met the
inclusion criteria (Fig. 1).

The characteristics of included studies are presented
in Table 1. The 22 studies included 20 surgical and two
trauma studies. All studies were retrospective and most
(21/22) studies used medico-administrative data (e.g.
Medicare or commercial insurance claims). Out of 20
surgical studies, 18 originated from the US. Both trauma
studies were conducted in the US.

Incidence of POU

In the 19 surgical studies with patients 18 years and over,
the reported incidence of POU among opioid naive users
varied between 3.9% (n=153) to 14.0% (n=424) [19-23,
27, 28, 30, 33-36, 39]. However, among the 19 studies,
two included predominantly younger patients with lower
incidences of POU —Harbaugh et al. included patients
aged between 13 to 21 [21], whilst Bennet et al. included
patients aged between 8 to 25 [22]. The incidence of POU
was similar in these two studies at 4.8% (n=4,267) and
4.4% (n=90) respectively [21, 22]. In the single surgical
study with patients under 18, the incidence of POU was
found to be 2.0% (n=3,523) [32]. In surgical studies that
included a range of surgical specialties and in patients
18 years and over, the incidence of POU was 3.9%
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Fig. 1 Flowchart for study selection. a Automated removal of duplicates done via Rayyan. b Entry was a review (n=7), meta-analyses (n=3),

or consensus statement (n=1). ¢ Persistent opioid use

(n=153) to 10.2% (n=93,159) [19, 25, 26, 30, 37]. In car-
diac surgery amongst patient 18 years and over, the inci-
dence of POU was 5.2% (n=169) to 12.8% (n=3,153) [23,
33-36]. The surgical specialty (and incidence of POU) in
other studies with patients 18 years and over were in can-
cer-related surgery with curative intent (10.0% [#=4,159]
to 14.0% [n=424]) [20, 23], urological (6.2% [n=2,399])
[27], orthopaedic (6.9% [n=97] to 8.3% [1n=8,686]) [28,
38], gynaecology (6.8% [n=29,643]) [29], and general
surgery (9.5% [n=38]) [39]. In the two trauma studies,
the incidence of POU was between 8.1% (n=1,061) and
10.5% (n=6,272) [18, 31].

Sociodemographic risk factors of POU

Age as a potential risk factor of POU was included in the
final analysis for 19 of the 20 surgical studies. However,
age was not consistently identified as a significant risk
factor. Of these, 63.2% (12/19) surgical studies found age
to be a significant risk factor for POU. Over half (7/12)
of the studies found that patients of older age had high
risk of POU [21-25, 30, 33]. Comparison of effect size
between studies was difficult given each study had arbi-
trarily defined their age groups and used different age
groups as the reference. One exception was in a gynae-
cology study where younger patients aged 18 to 29 years
were reported to have the highest risk of becoming

persistent opioid users compared to other age groups
(aOR=1.22; 95% CI 1.17-1.29, P<0.001) [29]. Another
study conducted in orthopaedic patients found mixed
results with respect to age, when compared to age 50-59,
age 18-29 (aOR=0.68; 95% CI 0.61-0.76, P<0.001) and
over 70 (aOR=0.90; 95% CI 0.81-0.99, P=0.035) both
had decreased odds of POU [28]. In the trauma studies,
all studies included age as a risk factor but only one study
found age to have a statistically significant association
with POU [18]. The study found those aged over 65 years
compared to 18 to 34 years had lower odds of becoming
a persistent opioid user (aOR=0.80; 95% CI 0.70-0.90,
P=0.001) [18].

A total of 90.0% (18/20) of surgical studies included sex
as a risk factor for POU, half (9/18) of these studies found
sex was a significant risk factor. Of these, 88.9% (8/9) of
the studies found that females were at higher odds of
developing POU with aORs between 1.14 and 2.29 [21,
24, 27, 28, 30, 35, 36, 39]. Both trauma studies found
females to have a small increase in odds of developing
POU with aOR of 1.10 and 1.16 respectively [18, 31].

A total of 35% (7/20) of the surgical studies included
ethnicity as a risk factor for POU, and 42.9% (3/7) of
those studies found significant differences in developing
POU between ethnicities. When compared to Europe-
ans, African Americans were at higher odds of becoming
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POU in all three studies aOR between 1.23 and 1.50 [24,
32, 37]. Only one trauma study included ethnicity as a
risk factor but it was not found to be statistically signifi-
cant [31]. Over one third (7/20) of surgical studies that
included annual income as a risk factor of POU, 42.9%
(3/7) surgical studies found that income was a statisti-
cally significant variable, and annual income higher than
$USD 70,000 was negatively associated with POU with
aOR between 0.75 and 0.90 [20, 28, 33]. Similarly, both
trauma studies found annual income greater than $USD
70,000 was associated with significantly reduced risk of
POU aOR of 0.70 and 0.73 respectively [18, 31].

Baseline comorbidities

Over a third (7/20) of surgical studies that included a
comorbidity index such as Charlson or Elixhauser, as a
measure of a patient’s overall comorbidity burden, and
as a risk factor of POU; 85.7% (6/7) studies reported that
a greater comorbidity burden was positively associated
with POU, whilst one did not find that overall comorbid-
ity burden was a significant risk factor [19, 24, 28, 34, 36,
37]. Out of the studies that found a greater comorbidity
burden was positively associated with POU, 83.3% (5/6)
of studies used the Charlson index as a measure of over-
all comorbidity burden; however different approaches on
how comorbidity was measured differed across studies.
In the one surgical study using the Elixhauser comor-
bidity index, an increased score (indicating increased
comorbidity burden) was associated with a 2.0% increase
in the risk of POU per additional point on the index
(P<0.001) [20]. Similarly, both trauma studies reported
that greater comorbidity burden was also associated with
increased odds of POU. However, the two studies were
not comparable as they used different indices to measure
overall comorbidity burden; Johnson et al. used the Elix-
hauser index and Gossett et al. used the Charlson index
[18, 31].

Baseline diagnosis of mental health and pain-related
disorders were the most common comorbidities included
in the analysis for POU in both surgical and trauma
patients. Of the 20 surgical studies included, 70.0%
(14/20) of the studies had at least one mental health dis-
order [19-21, 2325, 2730, 32, 36—38] and half (10/20)
of the surgical studies included at least one pain-related
disorder [19, 21, 24, 27, 28, 30, 32, 33, 37, 38]. The most
commonly reported mental health disorder was previ-
ous substance use disorder (SUD) from 57.1% (8/14) of
the surgical studies, which all had positive associations
with POU; aOR was between 1.30 and 1.99 [19-21, 24,
25, 30, 32, 36]. Less than half (4/10) of surgical studies,
that included any pain-related disorder found back pain
was the most consistently positive significant predictor
for POU; aOR between 1.09 and 1.27 [24, 28, 30, 37].
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The two trauma studies included both mental health
and pain-related disorders [18, 31]. SUD was also the
most commonly reported risk factor related to mental
health disorder among trauma studies, but only one study
found it to be a significant risk factor of POU (aOR=1.33;
95% CI 1.01-1.75, P=0.040) [31]. Both trauma studies
also included baseline pain disorders, Johnson et al. found
it was a significant risk factor [18] and Gossett et al. found
it was negatively associated with POU (aOR=0.56; 95%
CI 0.43-0.72, P<0.001) [31]. Only arthritis was included
under the category of pain disorders in the study by Gos-
sett et al. [31].

Baseline medication use

Medication use prior to hospital admission did not com-
monly feature as an independent risk factor of POU in
either surgery or trauma studies examined. Only 10.0%
(2/20) of surgical studies examined baseline medication
use, and the studies found hypnotics such as benzodiaz-
epines increased the odds of POU in both studies with
aOR of 1.24 and 1.71 [33, 37]. No trauma studies included
any baseline medication use as a risk factor of POU.

Inpatient variables

Operation type was commonly included as a risk factor
for POU in surgical studies, but given the heterogeneity
in how different operations were defined between stud-
ies, it was not possible to group these for comparison.
Hospital length of stay (LOS) was included as a risk fac-
tor in over a third (7/20) of surgical studies [23, 24, 27, 33,
34, 36, 39], and 71.4% (5/7) studies found increasing LOS
to be a positive risk factor of POU [23, 24, 27, 33, 36].
Four studies defined this variable similarly as increased
in odds per each additional day of LOS and this was
reflected in their closely aligned effect size (aOR between
1.02 to 1.05) [24, 27, 33, 36]. The study by Brescia et al.
defines LOS as a dichotomous variable of more than five
days (vs less than five days) and found aOR=1.30; 95% CI
1.04-1.63, P<0.001 [23]. LOS was not included as a risk
factor for any trauma studies.

Opioid prescribing practices after the surgical or trauma
event

Of the surgical studies included 65.0% (13/20) had
included any opioid prescribing practices after surgery
as a risk factor for POU. This was analysed by consider-
ing the total amount of opioid dose on the discharge pre-
scription, converting this to an oral morphine equivalent
(OME)- in milligrams, and consider the supply during
the perioperative period. This was a risk factor that was
included in all 13 studies [19, 20, 24, 25, 28-30, 34—-39].
All studies found that increasing dosages of opioids pre-
scribed during the perioperative period were associated
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with increased odds of POU. However, there were large
variations between studies on how the POU variable
was defined and analysed, making comparisons between
studies difficult. One trauma study by Gossett et al. found
that patients who were prescribed larger quantities of
opioids (more than 650 mg in OME) after discharge were
associated with increased odds of becoming a persistent
opioid user (@QOR = 1.56; 95% CI 1.34-1.82) [31].

Risk of bias assessment

The overall risk of bias across all studies were low (21 out
of 22 studies), with only one surgical study being classi-
fied being at high risk of bias [26]. In terms of selection
bias, all studies scored between three to four stars (maxi-
mum being four stars). In the comparability category,
only one surgical study scored the maximum two stars
as it required the inclusion of marital status, and another
surgical study scored zero stars as no confounders were
included for the analysis of risk factors related to POU
[26]. Lastly, in the outcome category, 19 out of the 22
studies received the maximum allocated three stars and
three out of 22 receiving two stars. See Table 2 for scor-
ing per item for included studies.

Discussion

This review was a systematic review of the current litera-
ture on the topic of POU that has synthesised evidence
in patients after surgery or trauma, without restriction to
specific surgical specialties and inclusion of only opioid-
naive patients. The findings of this review align closely
with other systematic reviews conducted in the surgical
and trauma space [6, 7]. However, the review is the first to
systematically synthesise and compare findings between
opioid-naive surgical and trauma patients to highlight
differences in the incidence of POU and risk factors in
the current literature. Being able to systematically review
these risk factors provides an important foundation to
inform future research to reduce POU. A total of 22 stud-
ies were included, comprising of 20 surgical studies and
two trauma studies. The quality of the studies was gen-
erally of good quality; however, most studies were of U.S
origin and used medico-administrative data. The review
also highlights the need for further research related to
opioid use and opioid-related adverse events in countries
outside of North America. Overall, there were large dif-
ferences in the incidence of POU observed across stud-
ies regardless of them being either surgical or trauma
cohorts. In the surgical cohort, we observed that studies
with an adult population had relatively higher incidences
of POU than those with mostly paediatric and young
adult populations. This may reflect prescribing practice,
where opioids are used more conservatively in younger
patients, as younger patients may have more potential
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to develop addiction behaviours [40], and dosing may be
more difficult [41].

Among the reported sociodemographic variables, no
variables had consistent association with POU in surgi-
cal or trauma cohorts. However, in baseline comorbidi-
ties, there was a close alignment of findings. Among the
seven surgical studies that included a comorbidity index,
85.7% (6/7) studies found that increasing comorbidity
burden increased the odds of POU. Similar findings were
also reported in both trauma studies. This was unsur-
prising, given that higher comorbidity burdens have also
been shown to correlate with worse surgical and trauma
outcomes [42—45]. These outcomes may result in hospital
readmission and surgical complications, increasing the
likelihood of prolonged opioid exposure. SUD was asso-
ciated with increased POU in over half of the surgical
studies that included a mental health disorder. Compara-
tively, in trauma studies, half of the studies that included
mental health disorder as a risk factor found SUD was a
significant risk factor [18]. There are complex dynamics
in pain management and SUD, and it has been shown
patients with SUD are less likely to receive effective pain
management in both emergency and postoperative set-
tings as there are concerns for misuse [46]. Furthermore,
the co-existence of addiction and pain may act syner-
gistically to re-enforce symptoms of either component,
resulting in a vicious cycle of using other substances to
manage pain and vice versa, i.e. opioids for addiction
[47]. Both complications will likely result in poor pain
control and increased risks of POU.

Benzodiazepines and increased risk of POU were
unique to surgical studies as no trauma studies included
this variable as a risk factor, which represents a gap for
future research. The indications for benzodiazepines are
broad, including anticonvulsant, anxiolytic, sedative, and
muscle relaxant. Patients taking concomitant benzodiaz-
epine at the time of surgery may indicate a history of anx-
iety, which has also been shown to increase odds of POU
[29, 30]. Patients with anxiety may have higher chances
of catastrophising pain, which may result in increased
opioid need and chronic pain post-surgery [48]. It should
also be noted that the co-prescribing of benzodiazepine
and opioids is not recommended, as it may increase the
risk of overdose via suppressing airways and impairing
cognitive functions [49]. Of the surgical studies, 71.4%
(5/7) of the studies found that longer LOS was associ-
ated with increased odds of POU, and this was consist-
ent regardless of other indicators of operation severity
or invasiveness (open vs laparoscopic) [24, 39]. As LOS
is a proxy for hospital resource use, a higher LOS may
indicate postoperative complications such as a need for
additional surgery or admission to intensive care [50, 51].
Thus, greater LOS may result in greater analgesic need
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Table 2 Newcastle-Ottawa scale ratings for included studies

Study Selection Comparability Outcome Total
score and
Representativeness Selection Ascertainment Outcome One ortwo Assessment Lengthof Adequacy quality
of exposed cohort  of non-  of exposure of stars of outcome followup of follow
(one star) exposed (one start) interest (one star) adequate up (one
cohort does not for star
(one star) present outcome
at start (one star)
of star
(one star)
Bennet * * * * * * * * 8 Good
etal. [22]
Berger * * * * * * * * 8 Good
etal [27]
Beyene * * * * * * * 8 Good
etal. [39]
Bicket * * * * ** * * 8 Good
etal. [30]
Brescia * * * * * * * * 8 Good
etal. [23]
Brescia * * * * * * * * 8 Good
etal. [24]
Brown * * * * * * * * 8 Good
etal. [33]
Brummet * * * * * * * * 8 Good
etal. [19]
Clement * * * * * * * * 8 Good
etal. [36]
Clement  * * * * * * * * 8 Good
etal. [35]
Clement  * * * * * * * * 8 Good
et al. [34]
Delaney  * * * * * * * * 8 Good
et al. [38]
Giletal. * * * * * * * * 8 Good
[28]
Gossett * * * * * * * * 8 Good
etal. [31]
Harbaugh * * * * * * * * 8 Good
etal. [21]
Johnson  * * * * * * * * 8 Good
etal [18]
Leeetal. * * * * * * * * 8 Good
[20]
Roughead * * * * * * 6 Poor
et al. [26]
Santosa * * * * * * * * 8 Good
etal. [37]
Thiels * * * * * * * * 8 Good
etal. [25]
Ward etal. * * * * * * * * 8 Good
[32]
Wright * * * * * * * * 8 Good
etal [29]

and increased complexity in pain management. Higher  be a significant risk factor of POU. The OME prescribed
opioid amount during the perioperative and post-trauma  in this period may represent a risk for greater ongoing
period, as indicated via OME, was consistently found to  analgesia need but also reflect an over-supply of opioids
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on discharge, which we cannot determine from this
review.

This review has several limitations. The initial search
excluded conference proceedings due to limited infor-
mation that can be captured in the proceedings. In our
piloted searches the definition of POU and opioid-
naive status of patients were not detailed enough to
be assessed for inclusion. Some studies may be missed
due to the exclusion of conference proceedings, which
may alter our reporting of the incidence of POU and
effect size of risk factors. We considered the study to
be involving opioid-naive patients if the study men-
tioned that its analysis was restricted to opioid-naive
patients, but this may not be representative of true
opioid-naivety. The studies mostly considered patients
to be opioid naive based on the absence of recent phar-
macy claims for opioid dispensing up to 12 months
prior to the event. However, patients may be included
in the study if they had been dispensed opioids prior
to the 12 months look-back period and may have had
a diagnosis of SUD (including opioids). Only two stud-
ies in this review also excluded patients with a previ-
ous diagnosis of opioid-related SUD or having been
on treatment for opioid dependence, in addition to the
absence of recent opioid dispensing [18, 25]. Thus, the
inclusion of patients with a previous diagnosis of opi-
oid-related SUD in some studies may overestimate the
prevalence of POU. The POU definition used in our
review was specific so that the studies included could
be comparable, but as the definition was narrow it
may have excluded potentially relevant studies. Recent
meta-analysis on POU definitions found the incidence
of POU can vary up to two-fold depending on the
definition used [3]. Thus, given the already significant
heterogeneity in study design, broader POU defini-
tions may give rise to further incongruity of findings
across studies [3]. The nature of studies included also
had limitations, as studies were mostly of US origin
using medico-administrative data. This may not reflect
the health system and healthcare utilisation patterns
of other countries. The medico-administrative studies
used either prescribing or pharmacy dispensing data as
a proxy for the actual consumption of opioids, which
may not represent the actual use of opioids. The stud-
ies included also did not provide any indications as to
why patients continued to use opioids beyond 90 days
as it may be clinically indicated in some patients with
complex postoperative recovery. Finally, due to the sig-
nificant heterogeneity in study design, cohort selection
and reporting of risk factors, a meta-analysis could
not be performed. Whilst we found that the quality
of the studies was mostly good but there was some
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evidence of bias in all studies particularly relating to
comparability. Outcomes related to POU were beyond
the scope of this review but as there has been grow-
ing interest in evaluating outcomes related to POU as
a long-term prognostic marker of poor outcomes after
surgery and trauma, this is an area for further research.
Recent studies have reported that POU may be asso-
ciated with increased risk of mortality and morbidity
[11, 52].

Conclusion

This was the first review that we are aware of to exam-
ine the incidence of POU among opioid naive patients
after surgery or trauma. The review found that a sig-
nificant proportion of opioid-naive patients 18 and over
following exposure to opioids after hospitalisation for
surgery or trauma, may develop POU. Our findings
suggest that there may be risk factors that were con-
sistently and independently associated with increased
odds of POU, irrespective of surgery or trauma. These
risk factors included having a history of mental health
disorders, chronic pain disorders, higher comorbidity
burden, baseline hypnotic use, increased LOS, or being
prescribed higher doses of opioids during the perioper-
ative and postoperative and post-trauma period. These
risk factors may be considered by prescribers to assess
the risk of POU after surgery or trauma, when continu-
ing opioids after hospitalisation. The overall quality of
studies included was good, and the review also found
several gaps in the literature related to trauma patients,
which represents opportunities for future research to
explore all relevant patient and clinical variables as risk
factors for POU.
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