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Have Canadian Emergency Physician Opioid Prescriptions for Undifferentiated Abdominal Pain Changed Significantly Over Five Years?
Abstract
Introduction: In North America, data over the last decade have found significant morbidity associated with opioid use and prescribing of opioids to patients. The objective of our study was to assess if there has been a change in opioid prescribing practices by emergency physicians over time for undifferentiated abdominal pain.
Method: A medical records review for adult patients presenting at two urban academic tertiary care emergency departments was conducted for two distinct time periods; the years of 2012 and 2017. The first 500 patients per year with a discharge diagnosis of “abdominal pain” or “abdominal pain not yet diagnosed” for each year were identified and their charts were reviewed. Data were collected regarding analgesia received in the emergency department and opioid prescriptions written. Opioids were standardized into morphine equivalent doses to compare quantities of prescribed opioids.
Results: 1,000 patients were included in our study. The mean age was 42.0 years and 69.6% of patients were female. Comparing 2012 to 2017, there was a non-significant decrease in opioid prescriptions written for patients discharged from the emergency department from 17.8% to 14.4% (p=0.144). Mean opioid quantities per prescription decreased from 130.4 milligrams of morphine equivalents per prescription to 98.9 milligrams per prescription (P=0.002). There was an increase in foundational analgesia use prior to initiating opioids in the emergency department from 17.6% to 26.8% (p=0.001). There was a significant decrease in opioid use in the emergency department from 40.0% to 32.8% (p=0.018).
Conclusion: Opioid prescription rates have not changed significantly over our 5-year study period. However, physicians have reduced the quantity prescribed per prescription and are using less opioid analgesia in the emergency department for abdominal pain of undetermined etiology.


Introduction:
[bookmark: _gjdgxs]The opioid epidemic has been an important issue in the North American medical community over the last decade. Canada is currently second in the world in opioid prescriptions following the United States, and opioid-related health issues are a significant factor on our health care system. (1) From January 2016 to June 2018, there were more than 9,000 opioid related deaths in Canada. (2) Many opioid naïve patients first encounter opioids in the emergency department, and subsequently continue to use and abuse opioids. (3,4) There are specific institutional emergency department prescription guidelines, and general opioid prescribing guidelines, but none which are widely adopted that specifically target acute pain presentations in the emergency department. (5,6,7,8) Studies have examined opioid prescription rates for analgesia in the emergency department, and have found rates ranging from 27% to 17%, indicating that opioid prescribing in the emergency department is a significant issue. (9,10)
Few studies investigating opioid prescription rate changes in the community have examined the emergency department setting. (11) It is believed that emergency physicians have a tendency to prescribe more opioids than required to manage the patient’s pain, and this may contribute to opioid diversion and misuse. (12) Compared to patients receiving opioids from a primary care physician, those who receive opioids from the emergency department are more likely to receive higher doses and also are more likely to experience side effects from opioid toxicity. (10,13) 
Our objective was to assess opioid use between two points 5 years apart, to determine if there have been changes to prescribing patterns by emergency physicians. Our specific objectives were to compare 1) the use of opioids during the emergency department visit for undifferentiated abdominal pain, 2) prescription rates for opioids on discharge with undifferentiated abdominal pain, and 3) quantity of morphine equivalents prescribed.

Methods:
Study design:
We conducted a medical record review of emergency department patients over two distinct periods of time, 5 years apart. The time periods chosen were: January 1st, 2012 – December 31st, 2012 and January 1st, 2017 – December 31, 2017. We selected all charts for patients discharged from the emergency department by emergency physicians with a final discharge diagnosis of “abdominal pain” or “abdominal pain not yet diagnosed. Abdominal pain was chosen as the diagnosis of interest because it is a commonly encountered non-specific discharge diagnosis in the emergency department. Patient records were identified from the electronic health record and compiled in our Excel database by a methodologist at the Ottawa Hospital Research Institute.
Study setting:
This study was conducted at two urban Canadian academic tertiary care emergency departments, each with approximately 80,000 visits per year. The two hospitals share a similar patient population and are approximately 10 kilometers apart. The two emergency departments share approximately 95% of the same physician staffing. Patients may be assessed by residents, medical students, or by staff physicians directly; all cases are reviewed by the attending emergency medicine physician and prescriptions approved by the attending physician.
Inclusion/exclusion criteria:
We included consecutive patients aged 17 years and older who presented to either emergency department involved in the study during the study periods, who were evaluated, treated, and discharged by an emergency physician with a discharge diagnosis of “abdominal pain” or “abdominal pain not yet determined”. The ICD-10 codes used were R10.8, R10.9, R10.10 and R10.30. We excluded patients who were assessed by a consultant service and then subsequently discharged by the consultant service from the emergency department. Patients were excluded if their investigation/treatment was not completed before they left the emergency department (e.g. scheduled to return the following day for an abdominal ultrasound). We also excluded patients for whom the discharge diagnosis specified a clearly defined etiology for the abdominal pain.  Pregnant patients with a gestational age of 20 weeks or greater were excluded as they were routinely assessed directly by the obstetrics team.
Data extraction:
The emergency department physician treatment record, nursing record and prescriptions of each patient were examined by the investigators and patients were included based on the inclusion/exclusion criteria. The investigators responsible for data extraction were not blinded to the study objective. All medical records at the institutions were paper based and scanned directly into the electronic medical database after their emergency department visit. Patient demographic data included age, sex, and presenting complaint. Data collected included: non-steroidal anti-inflammatories (NSAIDs) use, acetaminophen use, opioids use, type of opioid, and the dosage. On discharge, study data included: if opioids were prescribed, type of opioid, dosage, and if acetaminophen/NSAIDs were prescribed/suggested. The above data were collected and stored in an Excel database.
For this study, opioids were considered any medication acting on opioid receptors (e.g. hydromorphone, morphine, oxycodone, oxycodone/acetaminophen, acetaminophen/codeine, codeine, fentanyl, hydrocodone, and tramadol). We calculated the percentage of opioid prescriptions provided to patients at discharge. We also estimated the quantity of opioids per prescription via calculating the morphine equivalent dose based on accepted guidelines. (14,15) 
Primary and secondary outcome:
Our primary outcome was the change to emergency physician opioid prescription patterns between the two study periods. Secondary outcomes included: change in morphine equivalent doses per prescription, change in use of opioids while patients were in the emergency department, and change in foundational analgesia use while patients were in the emergency department.
Sample size and Analysis:
The sample size was based on feasibility.  We included the first 500 patients of each study period who met the eligibility criteria. Our data were analyzed using SPSS version 21 statistics software. We compared the data from 2012 and 2017 in each individual category using chi-squared statistics, with a p-value of less than 0.05 as statistical significance.
Our study protocol was approved by our local Research Ethics Board.
Results:
Of the 1,000 patients included in the study, 69.6% were female. The age range was diverse over both time periods, ranging from 18 to 95 years, with a mean age of 41.1 years in 2012 and 42.8 in 2017. (Table 1). 
During the course of treatment in the emergency department, foundational analgesics (i.e. acetaminophen/NSAIDs) were used more frequently as first line for analgesia in 2017 than in 2012 (Table 2). Acetaminophen was used more frequently by physicians prior to using opioid analgesia in 2017. Overall, opioid use within the emergency department decreased from 40.0% to 32.8% from 2012 to 2017. The specific agents used also changed; there was less use of morphine, oxycodone/acetaminophen and acetaminophen/codeine while the use of hydromorphone and tramadol increased. (Table 2).
The overall rate of opioid prescriptions on discharge decreased from 17.8% in 2012 to 14.4% in 2017, which was not significant (Table 3).  There was a significant decrease in the total dosage of opioids prescribed per prescription written when calculated in morphine equivalents, from a mean of 130.4mg to 98.9mg per prescription. 13.9% of opioid prescriptions were for a duration longer than 3 days in 2017, compared to 2012 when 28.1% of prescriptions were for longer than 3 days.

[bookmark: _30j0zll]Discussion
Our results are the first Canadian based study examining the change over time of opioid prescriptions by emergency physicians. Opioid use decreased in the acute in-department setting and the use of foundational analgesia such as acetaminophen increased. This may indicate that more emphasis was placed on ensuring foundational analgesia was provided to patients prior to opioid administration. Among discharged patients, there was no significant decrease in opioid prescriptions. However, the quantity of opioids prescribed per prescription decreased. This may reflect that physicians chose to be more cognisant of the quantity of opioids being prescribed to minimize the chances of opioid toxicity, abuse, and diversion. However, the causes of the change in opioid use and prescription rates are likely multifactorial, which we cannot attribute to any one direct intervention. 
A previous study in Ohio by Weiner and colleagues noted a decrease in opioid prescription rates after the introduction of institutional opioid prescribing guidelines. (16) They found that declines in opioid prescription rates were not significant prior to guideline implementation. The results from our study supports the second part of Weiner’s conclusion, as our hospitals do not have opioid prescription guidelines. Weiner did not examine differences in rates of in-department opioid analgesia use, for which our study noted a significant decrease. Similar studies in Washington and New York regarding prescription rates found comparable results to Weiner, demonstrating that opioid prescription rates declined after the implementation of opioid prescribing guidelines. (17,18) The authors of the above studies acknowledged that the decrease in prescription rates cannot be solely attributed to the prescription guidelines. These studies were all conducted in American health care settings, and there was a difference in the preference of the classes of opioids in these studies, with a more prevalent use of oxycodone. We do not expect there to be significant differences between the two populations due to the strong influences of American guidelines and research within the Canadian emergency medicine community. Both our study and the Weiner study noted a decrease in prescription dose and duration over the study period; the cause was attributed to the introduction of the prescription guideline in the Weiner study, but we found a similar decrease without a specific guideline, indicating that there is a significant component of which cannot be attributed to guidelines.
Our study was directed at one specific discharge diagnosis in an attempt to further standardize our protocol and limit confounding factors, which can arise from including multiple diagnoses.  This is in comparison to the above studies which looked at global rates of opioid prescriptions for all emergency department visits, each with specific exclusions. Our study examined both in-department use and prescription rates to obtain a more complete assessment of changes in all aspects of emergency department opioid use.
Currently in Canada, the only recognized national opioid prescription guideline is the 2017 Canadian Opioid Prescribing Guidelines, published by the College of Family Physicians of Canada, in collaboration with the National Pain Centre at McMaster University. (6,7) In the US, The Center for Disease Control (CDC) recommendation in 2016 is that for acute pain, prescriptions should be limited to three days or less. (19) The multiple studies by Weiner, Osborn, and Chacko have noted that institutional guidelines have been more effective in reducing the opioid prescription rates than national recommendations. Therefore, it may be effective for local institutions to develop their own prescription guidelines in order to reduce opioid prescription rates. 
Limitations:
The retrospective nature of this study relies on proper documentation by physicians and nurses, as well as proper input of the medical records from the paper charts to the electronic medical record. It also only identifies correlation rather than causation.
Patients who were already using opioids at the time of presentation were not excluded from our study; it is unknown whether this would influence the emergency physician’s threshold to prescribe opioids. This was not feasible to include as our current electronic medical record does not reliably record patient’s home medications upon presentation. 
The diagnosis of interest was limited to undifferentiated abdominal pain. It is possible that prescription patterns may be different when considering all undifferentiated pain. Regarding the discharge instruction/prescription of using NSAIDs and acetaminophen at time of discharge, we recognize that both are over the counter medications available without a prescription, so physicians may not feel the need to document the instruction/prescription.
Tramadol was included as an opioid analgesic in this study. The classification of tramadol as an opioid is controversial and some studies on opioid prescription exclude tramadol. (8) The morphine equivalent dosing of tramadol is not consistently reported in current literature, therefore a conversion factor of 0.15 was used, as this was a common conversion factor in international literature, but no common conversion factor was reported in Canadian literature. (14,15)
Conclusion:
In summary, opioid prescription rates from the emergency department for an undifferentiated diagnosis such as abdominal pain has not changed significantly over the 5-year period, but emergency physicians have reduced the quantity of opioids prescribed per prescription and are using less opioid analgesia in the emergency department. The cause of this decrease is multifactorial but likely include elements of increased awareness regarding the significant morbidity associated with initiating and prescribing opioids in the emergency department. Institutional emergency department opioid prescription guidelines may help further reduce the prescription of opioid analgesia.
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Tables and Figures
Table 1: Demographics
	
	2012 (n=500)
	2017 (n=500)

	Patient Characteristics
	N, (%)
	N, (%)

	Female (%)
	337 (67.4%)
	359 (71.8%)

	Mean age (±SD)
	41.1 (±18.0)
	42.8 (±18.2)

	Presenting Complaint
	
	

	Abdominal pain (%)
	369 (63.8%)
	394 (78.8%)

	Other (%)
	131 (36.2%)
	106 (21.2%)






Table 2: Treatment Received in Emergency Department
	
	2012
N=500
	2017
N=500
	p-value

	Non-steroidal anti-inflammatory drugs (NSAID)
	117 (23.4%)
	117 (23.4%)
	1.00

	Acetaminophen (%)
	88 (17.6%)
	134 (26.8%)
	0.001

	Opioid (%)
	200 (40.0%)
	164 (32.8%)
	0.018

	Hydromorphone
	94 (47.0%)
	108 (65.9%)
	

	Morphine
	44 (22.0%)
	14 (8.6%)
	

	Oxycodone/acetaminophen
	18 (9.0%)
	5 (3.0%)
	

	Tramadol
	34 (17.0%)
	35 (21.3%)
	

	Codeine/acetaminophen
	2 (1.0%)
	2 (1.2%)
	

	Other 
	8 (4.0%)
	0 (0%)
	






Table 3: Prescriptions from Emergency Department
	
	2012
N=500
	2017
N=500
	p-value

	Non-steroidal anti-inflammatory drugs (NSAID) (%)
	63 (12.6%)
	68 (13.6%)
	0.639

	Acetaminophen (%)
	52 (10.4%)
	63 (12.6%)
	0.276

	Opioid (%)
	89 (17.8%)
	72 (14.4%)
	0.144

	Hydromorphone
	29 (32.6%)
	32 (44.4%)
	

	Morphine
	6 (6.7%)
	7 (9.7%)
	

	Oxycodone/acetaminophen
	26 (29.2%)
	9 (12.5%)
	

	Tramadol
	8 (9.0%)
	15 (20.8%)
	

	Codeine/acetaminophen
	11 (12.4%)
	3 (4.2%)
	

	Other
	9 (10.1%)
	6 (8.3%)
	

	Mean morphine equivalents dose per prescription in milligrams (SD)
	130.4 (9.32)
	98.9 (12.4)
	0.002

	Prescription longer than 3 days
	25 (28.1%)
	10 (13.9%)
	0.001
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