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Background & Objective
The Center for Disease Control has declared an epidemic of prescription
opioid misuse1. Drug overdose death rates in the United States have more
than tripled since 1990. In 2008, more than 36,000 people died from drug
overdoses, most were from prescription medications. Chronic pain patients
have unique risks for misuse. Physicians who manage these patients need
better tools to identify and manage these risks.
We previously presented data on nearly 14,000 patients in our practice
analyzing the correlation of the Opioid Risk Tool (ORT) and narcotic misuse2.
While the ORT identified a minority of patients who misused their opioid
medications; it scored 66% of our patients testing positive with abnormal
urine drug screens (UDS) or Michigan Automated Pharmacy Surveillance as
low risk and thereby lacked sensitivity. We set out to see if we could
recognize patients who misuse more accurately.

Study Methods
Clinical Setting
The study was conducted at Michigan Pain Consultants (MPC), an
interdisciplinary community-based pain medicine practice, based in Grand
Rapids, MI established in 1984. The practice has 7 clinical locations covering
a service area of 6 counties in West Michigan. The data was collected using
the Pain Health Assessment (PHA) within the PRISM™ Care Management
System. The PRISM™ System provides real-time clinical data to analyze
and inform patient care, estimate narcotic risk, and track outcomes. These
are integral components of current healthcare trends toward patient
centeredness, quality management and best practice in pain medicine as
recommended by the Institute of Medicine3. The PHA data is routinely
gathered from chronic pain patients in the practice using IRB approved
language in the consent forms.
Pain Health Assessment (PHA)
The PHA is a patient self-assessment instrument that provides demographic,
medical and social history. It was inspired by the SF-36 and contains core
outcomes domains that evaluate the efficacy and effectiveness of treatments,
consistent with the recommendations of the Initiative on Methods,
Measurement, and Pain Assessment in Clinical Trials
(IMMPACT)4. Responses were coded on an 11 point numeric and descriptive
pain intensity scale with 0 “most positive” and 10 “most negative”.
Population Selection
Between September 2012 and July 2013, 5,940 patients completing a PHA
were prescribed opiates and evaluated. A total of 408 (6.87%) were identified
as misusers. Misuse behavior was defined and identified as patients who
demonstrated one or more of the following:
 Abnormal Michigan Automated Pharmacy Surveillance Program
(MAPs)
 Abnormal urine drug screens (UDS)
 Problems managing opiate prescriptions
 Poor behavior with clinic staff regarding opiate prescriptions
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Study Methods (Continued)
Statistical Analysis

Results (Continued)
Figure 2 shows a comparison of the opioid misusers captured by the
Narcotic Risk Manager versus those captured by the ORT.

Exploratory analysis identified variables (Table 1) that were
significant predictors of opioid misuse, all of which were
considered for the final model. Logistic regression was used to
model the probability that a patient prescribed opioids would
demonstrate misuse behaviors. All two-way interactions were
considered for the final model, which was determined using
backward selection with α = .01.
Table 1 shows the factors that were initially considered based on literature
review and other risk tools.
N = 5940

Misuse of Opioids
Yes

pvalue*

No

Gender
Male
177 (8.3%) 1965 (91.7%) 0.0014
Female
231 (6.1%) 3567 (93.9%)
Smoking Status
Yes
195 (11.8%) 1456 (88.2%) <.0001
No
213 (5.0%)
4076 (95%)
Marital Status
Married
230 (5.8%) 3718 (94.2%) <.0001
Divorced
99 (9.0%)
996 (91.0%)
Never Married
54 (12.5%)
378 (87.5%)
Widowed
15 (3.8%)
383 (96.2%)
Other
10 (14.9%)
57 (85.1%)
Education
More Than High School
178 (6.1%) 2750 (93.9%) 0.0177
High School or less
230 (7.6%) 2782 (92.4%)
Number of Drugs Abused – Alcohol, Illegal or Prescription Drugs
0
339 (6.2%) 5149 (93.8%) <.0001
1
52 (13.3%)
338 (86.7%)
2+
17 (27.4%)
45 (72.6%)
History of Preadolescent Abuse
Yes
62 (10.5%)
529 (89.5%)
0.0002
No
346 (6.5%) 5003 (93.5%)
Insurance
Medicaid / Self Pay
68 (14.6%)
397 (85.4%)
<.0001
Insured / Other
340 (6.2%) 5135 (93.8%)
Number of Psychological Diagnoses
One or Less
322 (6.1%) 4955 (93.9%) <.0001
Two or More
86 (13.0%)
577 (87.0%)
Race
White
Non-White
Continuous Characteristics
Age (years)
*Likelihood ratio chi-square
test **t-test

345 (6.4%)
63 (11.48%)
Mean

5046 (93.6%)
486 (88.52%)
Mean

48.6

56.3
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Risk groups for the NRM are defined as:
• Low

= 0 - 7% - Risk for misuse is less than the average
misuse rate

• Moderate

= 7 – 14% - Risk for misuse is elevated from the average
misuse rate

• High

> 14% - Risk for misuse is more than double the average
misuse rate

Key Points
• The NRM was developed based on a chronic pain population
and therefore is pertinent only to a pain population

<.0001
pvalue**
<.0001

• The NRM demonstrated an enhanced correlation and
sensitivity between patients who misused and scored
moderate, high, or very high risk
• The NRM demonstrates an incremental improvement over the
ORT

Results
• The risk of narcotic misuse is elevated in those who are
younger, male, smokers, have a history of substance abuse,
have multiple psychological problems, insured by Medicaid or
self pay, and non-white (Table 2)
• The overall sensitivity of the new tool, deemed the Narcotic Risk
Manager (NRM), was 63% compared to the ORT which was
35% (Figure 2)
• The sensitivity of the NRM to predict high risk probability was
29%; the ORT predicted 11% (Figure 2)
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Age
0.96
[.95, .97]
Gender
Male vs Female
1.36
[1.10, 1.68]
Smoking Status
Yes vs No
1.84
[1.49, 2.28]
Number of Drugs Abused – Alcohol, Illegal or Prescription Drugs
1 vs 0
1.95
[1.41, 2.71]
2+ vs 0
3.89
[2.14, 7.09]
Insurance
Medicaid/Private vs Other Insurance
1.55
[1.15, 2.09]
Number of Psychological Diagnoses
2+ vs 1 or less
1.57
[1.20, 2.06]
Race
Non-White vs White
1.67
[1.24, 2.25]

p-value
<.0001
0.005
<.0001

Conclusions
The NRM represents an improvement in developing tools to estimate risk.
While the calculation of the NRM is more complicated than the ORT, the NRM
can be easily calculated using Microsoft Excel and can be found at
www.narcoticrisk.com.
Although we have demonstrated a correlation between observed opioid
misuse and NRM stratification, the next step is to apply it in a prospective
way and see how well it predicts misuse behavior. In addition, the NRM
needs to be tested in other pain patient populations and demographic areas,
but more work needs to be done to improve sensitivity further.
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Table 2: These variables make up the final prediction model created
using logistic regression.

