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Abstract
Introduction  Mounting evidence highlights the adverse effects of opioids. In spite of this, clinicians often prescribe exces-
sive number of discharge opioids. The aim of this systematic review is to analyse the potential of harm from discharge 
opioids after inpatient care including excessive prescribing of discharge opioids, improper handling of unused opioids, and 
unintentional chronic opioid use.
Methods  A systematic search of MEDLINE, EMBASE, and Cochrane databases at the cut-off date of 1 December 2018 was 
conducted for studies reporting on various harmful effects of discharge opioids after inpatient care.
Results  Twenty-eight studies analysed the potential for harm of discharge opioids after various inpatient surgical or medi-
cal procedures. On average, patients consumed only 38% of the prescribed discharge opioid pills. Seventy-two percent of 
patients stored their leftover opioids in an unlocked location, and failure to dispose of unused opioids was reported in 94.5% 
of patients. These factors may contribute to the increasing rate of opioid misuse and diversion in the community. In addition, 
discharge opioids contribute to prolonged opioid use; the proportion of opioid-naïve patients still consuming opioids 3 months 
after hospital discharge is 10.4%. At 6 months, the proportion is 4.4%. Unintentional chronic opioid use is associated with 
pre-operative opioid use, history of substance use, specific comorbidities, and invasive surgical procedures.
Conclusion  This systematic review suggests that the current discharge opioid prescribing practices can be improved. Lack of 
patient education regarding storage and disposal of opioids also contributes to the increasing rate of opioid misuse, diversion, 
and unintended long-term use. More high-quality research with comparable outcomes is needed. Evidence-based hospital 
guidelines and public health policies are needed to improve opioid stewardship.

Electronic supplementary material  The online version of this 
article (https​://doi.org/10.1007/s4026​5-020-01294​-z) contains 
supplementary material, which is available to authorized users.
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1  Introduction

Over the recent years, the number of patients discharged 
from hospital with opioids for ongoing management of acute 
pain has been rising [1]. One of the reasons is the increasing 
number of operations performed as day cases or with only a 
short hospital stay leading to requirements for more aggres-
sive analgesia provision at discharge. Although opioids are 
very effective analgesics for acute pain, there is a growing 

public health concern in regard to current prescribing prac-
tices after hospital stays [2]. Clinicians often prescribe 
excessive number of opioids for hospital discharge with 
little consideration to the possible harmful effects of such 
inappropriate prescribing practice [3]. The increasing rate 
of opioid prescription can lead to the development of opioid 
diversion, misuse, and unintentional long-term use [1, 4]. In 
the USA, drug poisoning deaths involving any opioid drugs 
quadrupled from 1999 to 2010 [5], and prescription opioids 
were involved in 61% of drug poisoning in women [6]. In 
Australia, there was a doubling in rate of hospital admission 
due to opioid poisoning between 1999 and 2007 [7] and 
a 1.7-fold increase in deaths due to opioids between 2002 
and 2011 [8]. Opioid overdose in 2016 resulted in death for 
1045 Australians aged 15–64 years [9]; the majority of these 
deaths (76%) were attributable to prescription opioids.

This systematic review will examine the potential for 
harm of discharge opioids after inpatient care. These include 
excessive prescribing of discharge opioids, improper storage 
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Key Points 

Opioids prescribed at discharge from hospital are often 
exceeding requirements for good pain management.

This oversupply of opioids contributes to misuse and 
abuse of these medications and continued opioid use 
long after discharge.

Individualised prescribing practices based on evidence-
based guidelines (opioid stewardship) and patient educa-
tion are required to improve this situation.

The title and abstract of identified articles were manually 
screened by two reviewers using the inclusion and exclusion 
criteria (Table 1).

In conducting the full-text review, articles that did not 
analyse cohorts of patients receiving inpatient care were 
excluded. Articles that did not monitor any harmful effects 
of discharge opioids longitudinally were also excluded. For 
this review, harmful effects include anything that causes 
harm on an individual or population level. This includes 
over-prescription of discharge opioids, which can predis-
pose patients to chronic opioid use and opioid misuse, as 
well as unsafe storage of opioids, which can lead to opioid 
diversion. Data extraction was performed independently by 
two reviewers using a standardised data extraction form. 
Disagreements were resolved by discussion between the 
two review authors.

2.2 � Validity Assessment

The risk of bias for cohort studies were assessed using the 
Newcastle–Ottawa Quality Assessment Scale. The scale 
evaluates three categories of the studies: (1) selection, repre-
senting the representativeness of the exposed cohort, selec-
tion of non-exposed cohort, ascertainment of exposure, and 
demonstration that outcome of interest was not present at the 
start of study; (2) comparability, representing the compara-
bility of cohorts on the basis of study design; and (3) out-
come, representing the assessment of outcome, appropriate 
length of follow-up, and adequacy of follow up of cohorts. 
The studies were appraised by awarding stars (*) to each cat-
egory: 3 or 4 stars for selection, 1 or 2 stars for comparabil-
ity, and 2 or 3 stars for the outcome signified ‘good’ quality; 
2 stars for selection, 1 or 2 stars for comparability, and 2 or 
3 stars for outcomes signified ‘fair’ quality; and 0 or 1 star 
for selection, or 0 stars for comparability, or 0 or 1 stars for 
the outcome domain reflected ‘poor’ quality. Formal valid-
ity assessment was not performed for survey-based studies 
and retrospective chart reviews, as they are considered low 
quality with a high potential for bias.

Calculations To calculate adjusted means, values from 
each study were multiplied by an assigned weighting factor 
in proportion to the study size and summed together.

Table 1   Inclusion and exclusion criteria for screening

Inclusion criteria Exclusion criteria

Opioids Perioperative
Dependence Outpatient
Inpatient Emergency department
Prolonged/chronic use
Hospital discharge

of opioids and improper disposal of opioids. The systematic 
review will also examine the rates of unintentional initiation 
of chronic opioid use from discharge opioids, as well as fac-
tors that may be associated with predisposition to long-term 
opioid use. Results from this systematic review can be used 
to guide future hospital guidelines for proper prescribing 
practice of discharge opioids, as well as shape future public 
health policies in regard to opioid stewardship [1, 10].

2 � Methods

2.1 � Search Strategy and Eligibility Criteria

The Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guideline was used in the 
compilation of this systematic review. A broad systematic 
search was conducted to gather existing published litera-
ture using EMBASE, MEDLINE, and Cochrane databases. 
The systematic review was registered with PROSPERO 
(CRD42018105495).

MEDLINE, EMBASE and Cochrane databases were 
searched from inception to December 1, 2018, for any 
human clinical study analysing the possible adverse effects 
of discharge opioids after hospital inpatient care. The data-
bases were searched using the MeSH terms “analgesics, 
opioid/adverse effects,” “analgesics, opioid/toxicity,” 
“analgesics, opioid/administration and dosage,” “anal-
gesics, opioid/supply and distribution,” with “practice 
patterns, physicians,” “patient discharge,” “pain, postop-
erative,” “risk factors,” or “surgical procedures, opera-
tive”. Keyword search via OVID platform of MEDLINE 
and EMBASE databases was also performed using; “dis-
charge opioid”, “patient discharge”, “hospital discharge”, 
“analgesics, opioid/ae, po, to [adverse effects, poisoning, 
toxicity])”. All Cochrane databases were searched using 
the term “opioids”, “discharge”, “adverse effects”. Refer-
ences of relevant articles were also searched to identify 
further studies.
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3 � Results

3.1 � Literature Search

The literature search identified 1153 articles from inception 
of the databases to the cut-off date of 1 December 2018. 
Figure 1 shows the study selection process in a PRISMA 
Flow Diagram. After removing duplicates and applying the 
exclusion criteria (Table 1) to the titles and abstracts, 67 
articles remained. The full text was then assessed for eligi-
bility, specifically if the article reported on patients who did 
not all receive inpatient care, or if the article did not meas-
ure any adverse effects of discharge opioid longitudinally. 
Thirty-nine of the initial 67 studies were excluded based 
upon these criteria.

3.2 � Study Characteristics

Table 2 summarises the validity assessment of the included 
studies. The Newcastle–Ottawa Quality Assessment Scale 
was applied to 19 eligible articles. The scale identified 5 
articles as ‘good quality’, 0 article as ‘fair’ quality, and 
14 articles as ‘poor’ quality. Thirteen studies used record 

linkage to assess outcome, while 6 studies used self-report. 
Table 3 summarises the characteristics of the included stud-
ies. There were 28 studies that analysed the harmful effects 
of discharge opioids after inpatient care. Eight articles were 
prospective cohort studies, 11 articles were retrospective 
cohort studies, 5 articles were survey-based studies, and 4 
articles were retrospective chart reviews. The sample size for 
the studies ranged from 64 to 587 for prospective studies, 
338 to 391,139 for retrospective studies, 81 to 2173 for retro-
spective chart reviews, and 65 to 720 for survey-based stud-
ies. The studies were performed in USA (n = 22), Canada 
(n = 4), Australia (n = 1), and Sweden (n = 1). There was one 
study that reported on paediatric inpatients (98% postopera-
tive) [11], while the rest reported on adult patients. Only 
two of the studies reported on non-surgical inpatient care 
for musculoskeletal rehabilitation [12] and vaginal deliv-
ery [13]; a third reported on patients discharged after surgi-
cal or medical inpatient care [14]. Eleven studies included 
patients having orthopaedic procedures; these included 6 
studies after total hip arthroplasty or total knee arthroplasty 
[15–20], one study each after thoracic surgery [21], femoral 
shaft fracture [22], any surgical fixation of fractures [23], 
joint and spine surgery [24], and one study after common 

Fig. 1   PRISMA flow diagram of the literature selection
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orthopaedic surgeries [25]. Four studies included patients 
having abdominal surgery: one study each after abdomi-
nal hysterectomy [26], laparoscopic cholecystectomy [27], 
abdominopelvic surgery with or without intestinal resection 
[28], and various open or laparoscopic abdominal proce-
dures [29]. Three studies reported on patients having Caesar-
ean sections [30–32]. Two studies included patients having 
cancer surgery [33, 34]. There was one study after pelvic 
reconstruction [35]. Three studies included patients under-
going a variety of operations [36–38]. Data collected from 
all studies spanned between 1997 and 2018. 

3.3 � Pattern of Discharge Opioids Prescription 
and Consumption

Eight studies reported the amount of prescribed opioids in 
various units of measurement [11, 19, 22, 26, 27, 29, 30, 34]. 
Of these, three studies reported in number of pills without 
detailing the specific medication [26, 30, 34]. In these three 
studies, the reported number of prescribed opioid pills on 
discharge ranged from 16.8 to 40 pills per patient with a 
median of 36.3 pills per patient. The studies did not specify 
whether the patients were opioid-naïve prior to admission. 
The reported number of unused opioids ranged from 11.2 to 
31.9 pills, with an adjusted mean of 22.5 pills per patient. 
Therefore, in these studies patients only used 38% of the 
prescribed opioid pills.

Six studies (including one which also reported pills) 
reported total prescribed opioids of opioid-naïve patients 
in oral morphine milligram equivalent (MME) [11, 19, 22, 
27, 29, 34]. From those, 5 studies of adult patients reported 
mean doses ranged from 150 to 225  mg MME, with a 
median MME of 152.5 mg. One study of paediatric patients 
reported a median MME of 42 mg.

Three studies surveyed the patients on their perception of 
the appropriateness of their discharge opioids; On average, 
34.7% reported being prescribed too many opioids, and 4.5% 
reported being prescribed too few opioids.

3.4 � Storage and Disposal of Unused Discharge 
Opioids

Four studies reported on the storage location of discharge 
opioids in their study cohort; the percentage of patients 
who left their opioids in an unlocked storage ranged from 
63 to 92%, with an adjusted mean of 72%. One study 
reported that 8% did not know where their opioids were. 
Five cohort studies reported on the disposal of left-over 
opioids; the percentage of patients who failed to dispose 
their unused opioids 2 weeks post-discharge ranged from 
94 to 96%, with an adjusted mean of 94.5%. One study 
reported that 19% of patients were told how to dispose of 
their leftover opioids.

3.5 � Persistent Opioid Use from Discharge Opioids

Sixteen studies reported the overall rate of persistent opioid 
use after inpatient care [2, 14, 16–20, 22, 24, 25, 28, 31, 33, 
36–38]. The proportion of all patients still consuming opi-
oids 3 months post-discharge ranged from 2 to 82%, with an 
adjusted mean of 22.6%. At 6 months, the proportion ranged 
from 4 to 69%, with an adjusted mean of 19.2%.

Six articles reported on the rate of persistent opioid use 
after discharge from surgical inpatient care in adult patients 
who were opioid naïve prior to hospital admission. At 
3 months, the percentage of opioid-naïve patients still con-
suming opioids ranged from 2 to 16.6%, with an adjusted 
mean of 10.4%. At 6 months, the percentage ranged from 4 
to 8%, with an adjusted mean of 4.2%. After non-surgical 
inpatient care in adults, one study reported that 28% of opi-
oid-naïve patients were still consuming opioids 6 months 
after discharge from a musculoskeletal rehabilitation inpa-
tient unit.

Three studies reported specifically on the rate in adult 
patients with chronic opioid use prior to hospital admission. 
At 3 months, the percentage ranged from 38 to 82%, with 
an adjusted mean of 78.1%. At 6 months, the percentage 
ranged from 35 to 69%, with an adjusted mean of 65.9%. 
The adjusted average percentage of persistent opioid use 
for both opioid-naïve patient and chronic opioid users were 
synthesised at 2 weeks, 1 month, 3 months, 6 months, and 
12 months and are presented in Fig. 2.

Sixteen studies of surgical inpatient care in adult patients 
reported on various associations with prolonged opioid use 
after inpatient care. Pre-operative opioid use was reported to 
be a predictor of chronic opioid use in 6 studies. Younger age 
(as defined by the respective studies) has been associated with 
chronic opioid use in 6 studies, while two studies reported no 
effect of age. Increased chronic opioids use was associated 
with history of other substance use such as tobacco (3 stud-
ies), antidepressants (3 studies), benzodiazepine (2 studies), 
alcohol (1 study), and ACE inhibitor use (1 study). Further-
more, increased chronic opioid use was also associated with 
preoperative pain disorder such as back pain (3 studies) and 
myalgia (1 study); psychiatric disorder such as depression (2 
studies) and anxiety (1 study) and other specific co-morbidities 
such as diabetes, heart failure, obesity, pulmonary disease, 
migraine, history of cerebrovascular disease and history of 
venous thromboembolism (1 study each). There is conflicting 
evidence on the association of gender with chronic opioid use.

3.6 � Other Potential Harmful Effects of Discharge 
Opioids

Only one study analysed other harmful events of discharge 
opioid [13]. This large, retrospective cohort study used medi-
cal records of 15,604 mothers to examine whether postpartum 
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This systematic review also identified numerous stud-
ies reporting that discharge opioid prescribing intended for 
short-term management of pain can lead to chronic use. 
There are various risk factors associated with increased rate 
of prolonged opioid use, which include pre-operative opi-
oid use, substance uses, co-morbidities, and specific surgi-
cal procedures. The evidence for association between age 
and gender with chronic opioid use is conflicting, and more 
high-quality research is needed to establish a consensus. 
The risk factors identified serve as a reminder that clinicians 
should consider the medical history, medication history, and 
social history of each individual patient before prescribing 
discharge opioids, instead of relying on a one-size-fits-all 
approach [1].

Adverse effects of discharge opioids are increasingly 
reported. Opioid-induced ventilatory impairment (OIVI) is 
the most feared adverse effect of opioids due to potential 
fatal consequences [1], although there is little published data 
on risk factors for OIVI specific to patients discharged after 
inpatient care. Risk factors for inpatient OIVI, which include 
sleep disordered breathing, fatigue, obesity, and COPD, 
have presumed significance when discharging patients on 
opioids [40, 49]. Furthermore, patients using opioids are 
also at an increased risk of falling, in particular in the early 
period of opioid use [50, 51]. Moreover, opioid use has 
been associated with increased sedation and psychomotor 
impairment, which may interfere with their driving ability 
[52] and increase risk of fatal accidents [53]. This may have 
implications for the discharge management of patients on 
opioids, in particular as recently introduced opioids [54] or 
dose increases are more relevant than long-term stable dos-
ing [52].

To our knowledge, this is the first systematic review to 
explore the possible harmful effects of discharge opioids 
after hospital inpatient stay. Data from this review can be 
used to construct specific guidelines for better opioid stew-
ardship. This systematic review is written in accordance with 
the PRISMA guideline, ensuring a high standard of report-
ing quality. Another strength of this systematic review is in 
the large number of included studies.

This systematic review has several limitations. First, there 
were no randomised controlled trials identified by the search 
method, and hence there is a high risk of bias in all the 
included studies. Second, most of the included studies used 
surveys to collect their data, which is prone to responder 
bias. Patients might have underestimated the number of opi-
oids they consumed due to the negative perception associ-
ated with chronic opioid use. Third, some of the studies are 
incomparable due to differences in their study design. The 
different units for dose of discharge opioids such as MME 
or number of pills makes it harder to compare the opioid 
prescribing patterns. To address this limitation, we separated 
the studies reporting in MME from those reporting number 

maternal prescription of codeine is associated with risk of 
harm to new-borns. The study found no association between 
maternal codeine use with infant hospital readmission rate or 
any adverse neonatal outcome.

No studies were found that analysed direct harm such as 
respiratory depression, overdose, or death of discharge opioids 
to individuals.

4 � Discussion

This systematic literature review identified 28 studies 
analysing the harmful effects of discharge opioids after 
inpatient care. The studies were either prospective cohort 
studies, retrospective cohort studies, survey-based studies, 
or retrospective chart reviews, and each focused on vari-
ous surgical or medical procedures. Data regarding mean 
opioid prescription, leftover opioids, storage of opioids, 
disposal of leftover opioids, rate of chronic opioid use, 
and other harmful effects of discharge opioids were syn-
thesised from the full text.

Findings from this systematic review suggest that 
discharge opioids are not consumed in total. Unused 
discharge opioids (in 62% of patients in this systematic 
review) can lead to prolonged opioid use, but also abuse, 
misuse and diversion [1]. There are a number of reasons 
why health care providers might discharge patients with 
too many opioids. Physicians are inclined to give excess 
opioids under the assumption that more discharge opioids 
are equal to better pain control. Furthermore, there is often 
little formal education about postoperative pain manage-
ment, appropriate prescribing practices and concepts of 
multimodal analgesia [39]. Although there is currently 
little consensus of what constitutes appropriate discharge 
opioid prescribing, it is important for hospitals to have 
evidence-based guidelines that are continually revised as 
further evidence accumulates. Available evidence is sum-
marised in a document [40]; discharge prescribing guide-
lines are not yet utilised by many Australian hospitals [41] 
despite increasing data supporting the beneficial effect of 
opioid stewardship programmes on discharge prescribing 
[42–44].

This systematic review found a high number of improper 
storage and disposal methods of discharge opioids, suggest-
ing a gap in patient education regarding proper handling 
of discharge opioids [45]. Minimising this gap is crucial in 
reducing opioid diversion. There is little published data on 
the current rate of opioid diversion and misuse from patients 
discharged with opioids after inpatient care, although studies 
have reported that the most common source of prescription 
opioids for non-medical use in USA and Australia is a friend 
or relatives [46–48].
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of pills and did separate calculations for each group. Non-
standardised definitions of chronic opioid use and varying 
lengths of study period also increase the difficulty in com-
paring data between different studies. To address this limita-
tion, we decided on the comparable set points of proportion 
of patients still taking opioids at certain time intervals post-
discharge from the hospital. Data were reported at 2 weeks, 
1 month, 3 months, 6 months, and 12 months.

5 � Conclusion

This systematic review provides evidence of the potential 
for harm of discharge opioids after hospital stay, and that 
the current discharge opioid prescribing practices can be 
improved. High rates of unused opioids were identified. 
There is a lack of patient education regarding proper stor-
age of discharge opioids and disposal of unused opioids. 
These contribute to the reservoir of unused opioids in 
the community, and subsequently the increasing rate of 
opioid misuse, diversion, and unintended long-term use. 
Future research involving randomised controlled trials, 
with large sample size and comparable study design are 
needed to build upon the current data. There is also a need 
for future research to quantitatively measure other possible 
harmful effects of discharge opioids such as OIVI, falls, 

and driving impairment. This systematic review should 
be used as reference for the creation of specific hospital 
guidelines for opioid stewardship. Clinicians also need to 
tailor their discharge opioid management plan according 
to the individual patient’s history, rather than a one-size-
fits-all approach.
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