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Effect of Intervention
Opioid abuse and dependence is a worsening epidemic 
in the United States. Oftentimes, a person’s first 
exposure to opioids is with prescription medication. For 
outpatient hand and upper extremity surgeries, opioid 
prescriptions may exceed the actual need for adequate 
pain control, which may be deleterious to public heath. 

The purpose of this study was two-fold: 
1. to determine rates of opioid wasting and 

consumption after these procedures and 
2. to create and implement a patient specific calculator 

for narcotic requirements with a detailed 
multimodal analgesic plan to guide post-operative 
prescriptions

Through improved pre-operative patient education, 
planning, and the use of a novel opioid calculator, we 
expect to reduce the number of opioid pills prescribed 
and consumed after hand and upper extremity surgery. 

Opioid and other drug-related overdoses are now the 
leading cause of death for Americans under the age of 
50. In 2016, prescription or illicit opioids were 
responsible for one in five deaths among young adults 
(aged 25 to 34). The early loss of life and negative health 
sequelae from this worsening opioid epidemic impose a 
devastating public health burden on the United States. 
Oftentimes, a person’s first exposure to opioids is with 
prescription medication. This is especially pertinent for 
orthopaedic surgery, as musculoskeletal procedures 
have been noted to result in greater postoperative pain 
than other types of surgeries. The paucity of opioid 
prescribing guidelines for surgeons, combined with 
inadequate patient education on opioid use and proper 
disposal instructions for unused narcotics often leads 
to a surplus of pills retained by the patient. 
Consequently, these unused pills can easily become a 
source for diversion, which is the transfer of a 
controlled substance from a person for whom it was 
legally prescribed to another person for illicit use.

Patients (n = 305) were enrolled over 5 months from our 
outpatient surgery center. On their first postoperative 
visit (median of 13 days), participants completed the 
following questionnaire regarding narcotic use:

Multivariate models were then used to determine the 
association between baseline data and: 1) self-rated pain 
control, 2) number of opioid pills used, 3) number of 
opioid pills unused, and 4) unplanned pain-related ER 
visits or clinical encounters

21% of patients were not satisfied with pain control (self-
rated < 7/10), which was associated with:

• Increased OR time, unemployment, and history of 
psychiatric or mood disorder

21% obtained additional opioids outside of the original 
prescription, which occurred more frequently with: 

• Medicaid status, unemployment, baseline opioid 
use, and OR time >55 minutes. 

Higher opioid use was associated with: 
• Younger age, baseline opioid use, procedures with 

bone, tendon, or ligament work, use of regional 
block, unemployment, and longer OR time. 

Calculator available to be deployed on a web 
browser or mobile device:

With implementation of a comprehensive pain plan for 
ambulatory upper extremity surgery, it is possible to 
reduce opioid prescription, consumption and wastage 
rates without compromising patient satisfaction with 
pain control or increasing rates of unplanned pain 
medication refills. 
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Phase I Results
Mean number of opioid pills prescribed: 33 (range 0-
120), while median usage was 14

4,276 pills went unused 
(44% of total)

203/305 patients reported 
having unused pills; 77% of 
these patients kept these 
pills and did not discard 
them.

Where “naproxen” = 1 if able to take naproxen; = 0 if unable; “acetaminophen” = 1 if able 
to take acetaminophen; = 0 if unable; “narcotics” = 1 if current opioid user for > 3 
months; = 0 if not; “regular” = 1 if undergoing non-bony or non-ligamentous procedure; = 
0 if not; “bone” = 1 if undergoing bony or ligamentous procedure; = 0 if not
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With the data from phase I, 
we developed a patient-
specific opioid calculator 
and pain plan that was 
implemented on the 
second cohort of patients 
(n = 221).

The data gathered from the 
pain plan questionnaire 
(right) was inputted into an 
equation developed from 
phase I:

Phase II Methods 

Baseline characteristics between pre- and 
post-intervention cohorts:

Opioids prescribed:
• decreased 63% from mean 

32.0  ± 15.0 pills/surgery to 
11.7 ± 8.9 (p < 0.001)

Opioid consumption
• decreased: 58% from mean 

21.7 ± 25.0 pills/surgery to 9.3 
± 16.7 (p < 0.001)

Opioid wastage 
• decreased 62% from 13.8 ± 13.5 pills/surgery to 5.2 ±

10.3 (p < 0.001).
The intervention did not affect odds of unsatisfactory 
patient-rated pain control or unplanned narcotic refills. 


		

		Pre-intervention (n = 305)

Percentage or mean and standard deviation (SD) 

		Post-intervention (n = 221)

Percentage or mean and standard deviation (SD)

		P-value



		Age

		48.7 SD 14.9

		50.3 SD 13.6

		0.18



		Male

Female

		45.9%

54.1%

		45.9%

54.1%

		1.0



		Intravenous drug use history

		0.33%

		5.0%

		< 0.001



		Recreational non-IV drug use history

		3.0%

		7.1%

		0.02



		Baseline narcotic use (non-recreational)

		17.1%

		7.1%

		0.001



		Workers comp

		5.3%

		6.7%

		0.48



		Employed currently

		57.7% 

		59.0%

		0.76



		Procedure length (skin to skin)

		38.5 min SD 36.1

		39.2 min SD 38.8

		0.81



		Regional block used

		39.7%

		38.1%

		0.71








		

		Pre-intervention (n = 305)

Percentage or mean and standard deviation (SD) 

		Post-intervention (n = 221)

Percentage or mean and standard deviation (SD)

		P-value



		Pain control VAS at 1st postop visit (10 = great, 0 = terrible)

		8.3 SD 2.3

		8.1 SD 2.4

		0.38



		Poor patient rated pain control (<7/10 on satisfaction scale)

		20.7%

		22.6%

		0.59



		Required additional pain medication*

ED visit

Trip to another provider

Clinic calls for refill

		19.7%



1.3%

7.2%

12.8%

		15.5%



0.9%

5.9%

10.0%

		0.21



0.67

0.55

0.33



		Patient provided with a pain plan

		0%

		55.5%

		< 0.001



		# Narcotic pills prescribed

		32.0 SD 15.0

		11.7 SD 8.9

		< 0.001



		# Narcotic pills used

		21.7 SD 25.0

		9.3 SD 16.7

		< 0.001



		# Narcotic pills/day used

		1.6 SD 2.0

		0.7 SD 1.2

		< 0.001



		# Narcotic pills wasted

		13.8 SD 13.5

		5.2 SD 10.3

		< 0.001



		% Patients who reported opioid-related side effects** 

		31.9%

		19.1%

		0.003



		# Non-narcotic pills used

		17.4 SD 29.5

		26.8 SD 26.1

		<0.001



		# Non-narcotics pills/day

		1.2 SD 2.3

		1.9 SD 2.1

		0.001



		Unused narcotic pills: 

Plan to keep pills

Plan to discard pills

		

77%

23%

		

69%

31%

		

0.10





IV = intravenous, VAS = visual analog scale, ED = emergency department

*Percentages of ED visit, trip to another provider, or clinic calls for refill do not add up to total due to overlap

**Percentage out of patients who used ≥ 1 narcotic pill
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