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Background: Opioid utilization and management in an inpatient rehabilitation setting have not been widely described, despite the 
unique opportunities that exist in this setting to support opioid stewardship across transitions in care. We aimed to characterize opioid 
utilization and management by interprofessional teams across a large, inpatient rehabilitation setting after incorporation of opioid 
stewardship principles by pharmacists as part of their daily practice.
Patients and methods: This was a retrospective chart review at Toronto Rehab, University Health Network, Toronto, Canada. 
Patients with admission orders for any opioid from November 2017 to February 2018 were included. Complex continuing care and 
palliative care patients were excluded. Descriptive statistics were primarily used to describe the data as well as univariate linear 
regression to compare associations with milligram morphine equivalent (MME) reduction.
Results: A total of 448 patients were included. A reduction in total daily MME was seen in 49% (n=219) of the patients during their 
inpatient stay, with 73% (n=159) of these patients having a reduction of ≥50%. Sixty-nine percent (n=311) of the patients received an 
opioid prescription at discharge, with most scheduled (90%, n=98) with a supply of less than 30 days. Rehabilitation length of stay was 
correlated with a MME decrease during rehab (p<0.01), suggesting that longer lengths of stay contributed to a greater reduction in 
MME. Patients with chronic opioid use prior to acute care admission (p=0.01), and those who started extended-release opioids during 
acute care (p=0.02) were significantly less likely to discontinue opioids during rehab stay.
Conclusion: Opioid utilization and management in the setting of opioid stewardship across inpatient rehab and transitions of care 
were characterized. Opportunities exist for further quality improvement initiatives within inpatient rehabilitation and acute care 
settings to identify and support patients with complex pain management needs.
Keywords: opioid, pain management, medication reconciliation, pharmacy practice, medication safety, discharge prescription

Introduction
In 2018, 4.6 million people in Canada, almost 1 in 8 people, were prescribed opioids to treat pain.1 Opioid prescriptions 
have made a significant contribution to the ongoing opioid epidemic, with 24,626 apparent opioid-related deaths 
occurring between January 2016 and June 2021 in Canada, though current drivers are primarily fentanyl and fentanyl 
analogues.2 Action to address the opioid epidemic in Canada by influencing opioid prescribing and de-prescribing 
practices has unintentionally resulted in stigmatization and suffering for some individuals with pain.3–6

Opioids remain an important part of a multimodal approach to treat acute and some chronic pain conditions. However, 
long-term use of opioids, particularly at high doses, is associated with significant risk, including an increased risk of opioid- 
related death, opioid use disorder, hyperalgesia, sleep apnea, fractures, hypogonadism, and immunosuppression.7–10

Prescribing practices in the inpatient hospital setting may be associated with potential patient harms through 
excessive prescribing of opioids on discharge from hospital, improper handling of unused opioids, and unintentional 
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prolonged opioid use after discharge.11 Opioids prescribed at discharge may frequently go unused by patients. 
A systematic review reported patients used only 38% of the prescribed opioids after discharge.11 In addition, while 
10% of the opioid-naïve patients were still consuming opioids 3-months after hospital discharge from a surgical 
admission, the rate increased to 78% in those with chronic opioid use prior to hospital admission. Prolonged use after 
surgical inpatient care was also associated with preoperative opioid use, use of other substances (eg, tobacco, 
antidepressants, and benzodiazepines), specific comorbidities (eg, preoperative pain disorder and psychiatric disorders), 
and invasive surgical procedures.11 Opioid stewardship, defined as the use of coordinated interventions to improve, 
monitor, and evaluate the use of opioids to support and protect human health,12 has been successful in acute inpatient 
settings to improve opioid prescribing and reduce overprescribing at discharge.13 Pharmacist-directed initiatives in the 
acute inpatient setting, in particular, including a pharmacist-directed pain management service that reduced opioid 
prescribing, have also been described.14

Physical medicine and rehabilitation physicians prescribe opioids at high rates amongst the medical specialties,15 but very 
little research has characterized prescribing and use during inpatient rehabilitation. One study in the United States found that 
during inpatient rehabilitation, a majority of patients were using low doses throughout the course of their admission and 25% 
of the patients decreased opioid utilization between admission and discharge.16 As an inpatient rehabilitation length of stay is 
typically longer than in acute care and rehabilitation is likely the last institutional stay prior to a return to community living, 
rehabilitation presents unique opportunities for opioid stewardship. A retrospective chart review demonstrated that access to 
a clinical nurse specialist with pain management expertise allowed for a significantly faster reduction in opioid use in an 
inpatient rehab hospital, compared to standard pain management from a medical team.17 The role of pharmacists in 
promoting opioid stewardship in inpatient rehabilitation settings has not been described.

In 2017, all pharmacists at Toronto Rehab, a 429-inpatient bed multisite rehabilitation hospital, part of the University 
Health Network in Toronto, ON, Canada, incorporated principles of opioid stewardship into their daily practice, which 
included documentation of milligram morphine equivalents (MME) on admission and collaboration with the interprofes-
sional team and patient to manage opioid therapy balancing safety and efficacy. We aimed to characterize opioid utilization in 
our inpatient rehabilitation setting and management by the interprofessional team following this initiative and to inform 
further opioid stewardship initiatives for patients who experience pain as they transition across care settings.

Objectives
1. Describe opioid utilization during inpatient rehabilitation admission and through transitions in care.
2. Characterize the proportion of patients with a decrease in daily MME during an inpatient rehabilitation admission.
3. Describe quantities of opioids provided on discharge prescriptions when patients are discharged from inpatient 

rehabilitation.

Methods
Study Design and Setting
We conducted a retrospective chart review of adult patients admitted to Toronto Rehab. Patients included those in 
Musculoskeletal and Multi-system, Brain and Spinal Cord, Geriatric and Geriatric Psychiatry, and Low Tolerance 
Long Duration rehabilitation programs. This study was approved by the University Health Network Research Ethics 
Board (REB), reference number 18.5125. The need to obtain informed consent was waived by the REB as all data 
collected were in the routine process of care and data were extracted retrospectively after individuals were discharged 
from hospital, the use of information did not impact care and it was considered impractical to obtain consent. Every 
precaution was taken to protect the privacy of individuals in accordance with the Declaration of Helsinki.

Patients Included
Adult patients admitted to an inpatient rehabilitation program from November 1, 2017, through February 28, 2018, with 
admission orders for any opioid therapy (codeine and codeine-containing products, buprenorphine, morphine, oxyco-
done, hydromorphone, fentanyl, tramadol, tapentadol, or methadone) were included. Exclusion criteria were admission to 
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the Complex Continuing Care (longer lengths of stay were unlikely to include both admission and discharge data during 
the study period) or Palliative Care (unique goals of therapy related to opioids) programs.

Data Collection
Data were retrieved from electronic and paper-based patient and pharmacy records. Study variables included demo-
graphics (age and sex), length of stay, medical history and pain diagnosis, opioid use (drug, dose, and formulation), 
selected concurrent non-opioid medication use (pain medications and benzodiazepines/sedatives), and discharge pre-
scription data (opioid prescription and naloxone prescribing). Pain during admission to inpatient rehabilitation was 
characterized using the 0-to-10 Numerical Rating Scale at admission, during the admission, or at the time of discharge.

Pain types were classified using the International Classification of Diseases 11th edition.18 Total daily opioid doses 
were converted to MME using standardized conversion factors.19 Reduction in daily MME during inpatient rehabilitation 
admission was calculated using the difference between the total opioid dose administered on the day of admission and the 
total opioid dose administered the day prior to discharge. Daily MMEs were calculated at four time points during 
a patient’s transition in care: opioid dose prior to acute care admission, on the day of discharge from acute care, and on 
the first and last day of admission to inpatient rehabilitation.

Data Analysis
Descriptive statistics were characterized using Microsoft Excel® (Microsoft Inc., Redmond, WA, USA). Statistical 
analyses were performed using SPSS, version 20 (IBM Corp., Armonk, NY, USA). Chi-square tests were used for 
categorical data, and t-tests were used for continuous data. Univariate linear regression was used to compare associations 
in daily MME reduction.

Results
In total, 448 consecutive patients at Toronto Rehab with admission orders for opioids were included in this study.

Characteristics of Included Patients
Table 1 describes the characteristics of included patients. Mean age was 68 ± 17 years and 59% (n=266) of the patients 
included were female. There were 70% (n=313) of the patients with a diagnosis related to chronic pain documented in their 
medical record and 33% (n=147) had used opioids prior to acute care admission. Of those who used opioids while at home, 
their median daily MME was 27 (Interquartile range (IQR) 14–63). Of the patients included, median daily MME at the time 
of admission to inpatient rehabilitation was 20 (IQR 5–50), with a range of 0–575. Forty-three percent (n=194) were admitted 
to acute care related to a physical injury or trauma, and 77% (n=347) had a surgical procedure in acute care. The median 
length of rehab stay was 21 days (IQR 13–36). Pain intensity ratings using the Numerical Rating Scale (0–10) were 
documented on admission for 83% (n=370) of the patients admitted to rehabilitation, with a median rating of 4 (IQR 1–6). 
These were documented again prior to discharge in 70% (n=312) of the patients, with a median of 0 (IQR 0–3.75).

Opioid Management Across Transitions in Care
On the first day of admission to inpatient rehabilitation, 16% (n=70/448) had a daily MME=0, despite having admission 
orders for opioids. Figure 1 illustrates the distribution of daily MME utilization (for patients with daily MME>0) at 
different time points across transitions in care.

The most commonly used opioid drug at home was codeine and codeine-containing combination products (eg, 
acetaminophen-caffeine-codeine) at 33% (n=51). Hydromorphone was the most commonly used opioid in acute care 
(81%, n=365) and inpatient rehabilitation (83%, n=371). One percent (n=6) of the patients were using methadone (n=4) 
or buprenorphine/naloxone (n=2) for opioid agonist therapy at home and this was continued across transitions in care.

Six percent (n=27) of the people used extended-release (ER) opioids at home, 17% (n=74) used ER opioids in acute 
care, and 26% (n=115) were using ER opioids at the time of discharge from rehabilitation. Ten percent (n=47) of the 
people were started on new long-acting opioids in acute care and 9% (n=41) were started on long-acting opioids during 
their inpatient rehabilitation stay.
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Opioid Management During Inpatient Rehabilitation
Forty-nine percent (n=219) of the patients had a reduction in total daily MME during their inpatient rehabilitation stay 
and of these, 73% (n=159) had a reduction of ≥50%. Eighteen percent (n=82) discontinued opioids completely prior to 
discharge from rehab. Twenty-five percent of the patients included (n=111) had an increase in their daily MME during 
their inpatient rehabilitation stay. The median change in daily MME during the rehabilitation stay was −29% (IQR −88% 
to +13%). Within the subgroup of patients using a daily MME>200 (n=17), 59% (n=10) had any decrease in their daily 
MME, 29% (n=5) had no change, and 12% (n=2) had a further increase in their daily MME during their rehabilitation 
stay. One patient achieved a reduction in daily MME of ≥50%.

Patients with a ≥ 50% daily MME decrease compared with those with a <50% reduction were more likely to be in the 
Brain and Spinal cord rehab programs or have documented reasons for acute pain during hospitalization, such as surgery 
or trauma in acute care. Patients with a <50% daily MME decrease were more likely to be in the Musculoskeletal and 
Multi-system rehab program (p=0.03), have a pre-admission diagnosis of chronic pain (p=0.03), or use opioids prior to 
hospital admission (p=0.002). Univariate linear regression analysis is described in Table 2. Median daily MME on 
the day of discharge from inpatient rehab was 10 (IQR 0–45), with a range of 0–550.

Table 1 Characteristics of Included Patients

Characteristics Grouping Frequency (%)

Age (years) 18–39 35 (8)
40–65 128 (29)

65+ 285 (64)

Sex Female 266 (59)
Male 182 (41)

Rehab program Brain 37 (8)
Spinal cord 59 (13)

Musculoskeletal and multi-system 298 (67)

Geriatric 29 (6)
Other 25 (6)

Length of stay (days) <14 113 (25)
14–21 114 (25)

22–35 108 (24)
>35 113 (25)

Opioid use prior to acute care 147 (33)

Surgical procedure in acute care 347 (77)

Chronic pain diagnosis 313 (70)

Mental health diagnosis 108 (24)
Depression 71 (16)

Anxiety 62 (14)

Pain intensity Numerical Rating Scale (0–10) Admission to rehab (n=370)

Mild (<4) 179 (48)
Moderate (4–<7) 118 (32)

Severe (≥7) 73 (20)

Prior to discharge from rehab (n=312)
Mild (<4) 234 (75)

Moderate (4-<7) 68 (22)

Severe (≥7) 10 (3)
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Concurrent Non-Opioid Medications
During inpatient rehabilitation, 94% (n=421) of the patients included used acetaminophen, 46% (n=205) used non- 
steroidal anti-inflammatory drugs, 17% (n=77) used gabapentinoids, 10% (n=45) used tricyclic antidepressants, 8% 
(n=37) used serotonin-norepinephrine reuptake inhibitors, 11% (n=51) used muscle relaxants, and 2% (n=11) used 
cannabinoids. Thirteen percent (n=59) received concurrent benzodiazepines, and 21% (n=94) received sedatives.
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Figure 1 Opioid utilization by milligram morphine equivalent (MME) category at time points across transitions in care.

Table 2 Univariate Linear Regression: Decrease in Milligram Morphine Equivalent (MME)

Variable Categories Coefficient (B) Std. Error p-value

Age (1-year increase) 0.770 0.461 0.096

Sex Female Reference

Male 10.652 14.767 0.471

Inpatient rehab program Musculoskeletal/ Multi-system Reference

Brain −85.563 31.214 0.006*

Geriatric 21.563 29.262 0.454

Slow stream rehab −67.999 36.907 0.066

Spinal Cord −65.570 21.513 0.002*

Other −45.054 78.118 0.564

Length of stay (1-day increase) −0.967 0.358 0.007*

Diagnosis related to acute pain in acute care No Reference

Yes −42.368 14.166 0.003*

Diagnosis related to physical trauma/injury in acute care No Reference

Yes −35.532 14.419 0.014*

Surgical procedure in acute care No Reference

Yes −7.822 17.600 0.657

(Continued)
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Table 2 (Continued). 

Variable Categories Coefficient (B) Std. Error p-value

Type of procedure in acute care No procedure Reference

General surgery −28.727 58.556 0.624

Head and neck −28.817 98.821 0.771

Cardiovascular −52.339 63.738 0.412

Neurological −86.922 63.738 0.174

Orthopedic 1.282 18.196 0.944

Thoracic 3.019 58.556 0.959

Urology 21.828 138.819 0.875

Diagnosis of chronic pain No Reference

Yes 17.344 15.835 0.274

Any mental health diagnosis No Reference

Yes 4.447 16.854 0.762

Any substance use disorder diagnosis No Reference

Yes −23.097 19.478 0.236

Nicotine use disorder No Reference

Yes −21.289 21.380 0.320

Alcohol use disorder No Reference

Yes 20.030 35.360 0.571

Pain intensity on admission to rehab (Numerical Rating Scale) 0–3 Reference

4–6 10.567 16.806 0.530

7–10 −10.581 19.210 0.582

Use of opioids at home No Reference

Yes 12.746 15.157 0.401

MME from home (1 mg increase) −0.022 0.159 0.888

MME last day of acute care (1 mg increase) −0.155 0.118 0.190

MME first day of rehab (1 mg increase) −0.164 0.094 0.081

Use of ER opioid at home No Reference

Yes −17.808 28.435 0.532

New start of ER opioid while in hospital (acute care) No Reference

Yes −50.476 21.909 0.022*

New start of ER opioid while in hospital (rehab) No Reference

Yes −19.575 29.013 0.500

(Continued)
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Discharge Opioid Prescriptions
At discharge, 69% (n=311) of the patients sampled received a prescription for opioids. Of those prescriptions, 94% 
(n=292) included “as-needed” opioids, and 42% (n=132) included scheduled opioids. Figure 2 illustrates the quantities of 

Table 2 (Continued). 

Variable Categories Coefficient (B) Std. Error p-value

Use of acetaminophen during rehab admission No Reference

Yes −39.153 31.512 0.215

Use of NSAID during rehab admission No Reference

Yes 1.989 14.364 0.890

Use of gabapentinoids or antidepressants during rehab admission No Reference

Yes −2.120 14.426 0.883

Use of cannabinoids during rehab admission No Reference

Yes 23.804 49.073 0.628

Use of benzodiazepine during rehab admission No Reference

Yes −0.864 22.067 0.969

Opioid rotation during rehab stay No Reference

Yes −14.650 37.414 0.696

Note: *Variables with p-values ≤0.05 were considered significant. 
Abbreviations: ER, extended release; MME, milligram morphine equivalent; NSAID, non-steroidal anti-inflammatory.

Figure 2 Opioid prescriptions at discharge from inpatient rehabilitation, as (A) quantity of “as-needed” doses and (B) days supply of scheduled opioids.
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“as-needed” and scheduled opioids prescribed at discharge from rehabilitation. Twenty-three percent (n=105) received 
a discharge prescription that included an extended-release (ER) opioid. Of the people using opioids prior to hospital 
admission, 23% (n=35) did not receive a discharge prescription for opioids. All patients (n=17) with a daily MME >200 
at the time of admission to rehab were discharged with an opioid prescription. Two percent (n=7) of the patients received 
a recommendation for naloxone at discharge.

Discussion
This study characterized opioid utilization in a large inpatient rehabilitation setting guided by the interprofessional team which 
included pharmacists empowered as opioid stewards. Key findings from this study were that one in two people with admission 
orders for opioids in rehab had a reduction in their daily MME prior to discharge and one in three people decreased their dose 
by 50% or more prior to discharge. These changes were in the context of a median pain intensity decrease from admission to 
when they were assessed at follow-up during the admission or at the time of discharge from rehab. A reduction in daily MME 
was more likely for patients with a longer length of stay and less likely if a long-acting opioid had been initiated in acute care. 
This may have been because the longer length of stay provides time for healing and likely allows interprofessional team more 
time to work collaboratively with patients to implement individualized pain management care plans. Starting an ER opioid in 
acute care may reflect an underlying complexity in pain management needs.

One in five patients stopped their opioids before they were discharged. This proportion was not different in people 
using opioids at home prior to hospital admission. A high proportion of patients (70%, n=313) had a diagnosis related to 
chronic pain documented in their chart, compared with an expected 20% of the Canadian population. We believe this 
highlights the medical complexity of people who are admitted for inpatient rehabilitation in our facility post-acute care. 
Despite the high rate of chronic pain diagnoses, many patients were not on opioids prior to acute care admission and the 
median daily MME on the day of discharge from inpatient rehab was low, with only a small proportion of patients using 
higher daily doses including those above 200 MME. The median daily MME from our study was similar to the findings 
of Przybysz et al at discharge from another rehabilitation setting.16 Notably, both were lower than the 152.5 median daily 
MME reported in a systematic review of five studies involving opioid-naïve adults in the acute care setting.11 Despite 
these overall positive results, there was less success within the small subgroup of people admitted to rehabilitation with 
daily MME >200 (n=17), a dose which presents the highest risk long-term. Only one person reached a daily MME 
reduction of >50% and two people increased their MME further during rehab. Clinically, this is not unexpected, given the 
complexity of opioid management for people using very high doses of opioids as they may be experiencing problems 
such as acute-on-chronic pain or opioid-induced hyperalgesia.

The most commonly used opioid in hospital was hydromorphone, both in acute care and rehabilitation, despite it 
being five times more potent than morphine. This is likely because hydromorphone poses no concern for accumulation in 
renal insufficiency. There may be some opportunities to shift prescribing practice to use of a lower potency opioid in 
hospitals for appropriate patients, which would then impact the choice of opioid on discharge prescriptions and/or may 
facilitate opioid discontinuation by the time of discharge. Most patients also received non-opioid pain medications, often 
in an effort to take a multimodal approach to pain management, with daily MME reduction being a major objective. 
A low proportion of patients received concurrent benzodiazepines.

Worth noting were the significant number of patients with admission orders for opioids who did not have a rating for 
pain intensity documented on admission to rehabilitation (n=78). Documentation of a follow-up score during the stay was 
also absent from many charts (n=136). Supporting appropriate pain management with standardized assessment tools of 
intensity and functional impairment could be beneficial for individualized care plans. Encouraging the use of these tools by 
building them into documentation templates and hospital guidelines would support best practices. There may also be an 
opportunity to improve early identification of people who may need more education or management, since this tool was 
previously found to be useful to identify people who are likely to continue on opioids long-term.20

One-third of patients did not receive a discharge prescription for opioids, which was similar to the findings of Przybysz et 
al, also from a rehabilitation setting.16 Most of the discharge prescriptions were for hydromorphone, reflecting the preference 
for use of hydromorphone at our hospital. Of the prescriptions for scheduled opioids, most scheduled opioid prescriptions were 
for a supply of <30 days. The goal of providing an appropriate quantity after rehabilitation is to ensure continuity of care, by 
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providing patients with sufficient time to connect with their primary care provider after discharge. The quantities of “as- 
needed” doses seem to be in line with this approach. We do not know if opioid tablets after discharge from rehabilitation were 
unused, though it has been reported that there is a high proportion of opioids prescribed post-surgery in acute care are not used 
by patients.21 This presents a potential point of opportunity for prescribers to reduce opioid quantities, waste, and risk to 
patients once they are home. A very low proportion of discharge opioid prescriptions from rehabilitation included recom-
mendations for naloxone kits to be dispensed by the community pharmacist, representing another possible area of improve-
ment from a patient safety and harm reduction perspective.

The strengths of this study are its size and detailed characterization of an inpatient rehabilitation opioid utilization with 
links to management across care transitions and discharge prescribing practices. We acknowledge the limitations of 
retrospective studies, including incomplete chart documentation. Further quality improvement studies are needed to address 
the opportunities identified and to follow up with patients long-term to understand the implications of management in the 
inpatient setting. Particular attention to the management of pain and opioid use for patients admitted to rehabilitation 
settings using daily MME >200 is warranted. Characterization of opioid utilization in acute care, with a focus on new start 
of ER opioids may be useful for understanding the implications downstream opioid use in during rehabilitation stays.

Conclusion
Results from this study describe opioid utilization and management in the setting of opioid stewardship by pharmacists 
and the interprofessional teams at Toronto Rehab and across transitions in care. These results offer new perspectives on 
the current state and areas of opportunity for quality improvement initiatives within inpatient rehabilitation and acute care 
settings to identify and support patients with complex pain management needs.
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