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Dear Dr. Zerzan: 
 
Attached you will find the executive summary of the first part of the Analysis of Prescription Opioid  Use 
in Colorado Medicaid Beneficiaries prepared by the Colorado Evidenced Based DUR Program Analytic 
and Clinical Teams. The second part of the analysis provides a method to identify high-utilizers of opioid 
medications and potential policy recommendations for the Department. 
 
Using definitions utilized by other state Medicaid Departments as well as those published in the 
literature, we evaluated the risk of opioid overdose taking into account the following variables: 
morphine equivalents, number of prescribers, number of pharmacies, day’s supply, and overlap in 
prescriptions. Taking into account what could possibly be used by the current Smart PA technology, we 
limited the analysis to morphine equivalents, number of pharmacies used, and day’s supply. Based on 
these variables, we found that the risk of overdose from opioids to be over 10-fold.  Using these initial 
strict criteria, this would identify 556 potential beneficiaries.  
 
This report is a summary of our findings; additional details are available upon your request.  
If you should need additional analyses conducted or have further questions, please let us know. Again, it 
has been a pleasure working with you on this analysis. 
 
Best regards,  

 
 
 

Robert L Page, Pharm.D., MSPH, FASHP, FCCP, FAHA, FASCP, BCPS (AQ cards), CGP 
Clinical Lead, the Colorado Evidenced Based Drug Utilization Review Program 
University of Colorado, Denver, Schools of Pharmacy and Medicine 

 

mailto:Robert.Page@ucdenver.edu


Analysis of Prescription Opioid Use in Medicaid Beneficiaries 
Part 2 

 
EXECUTIVE SUMMARY PREPARED FOR 

THE COLORADO DEPARTMENT OF HEALTH CARE POLICY AND FINANCING 
BY THE COLORADO EVIDENCED-BASED DRUG UTILIZATION REVIEW PROGRAM 

 

 
 
CO Evidenced Based DUR Program: 
Analytic Section: 
Jonathan D. Campbell, PhD  
Richard Allen, MS 
 
Clinical Section: 
Robert L. Page II, PharmD, MSPH  
Gina Moore, PharmD, MBA 
 

 

 

 

  



INTRODUCTION AND BACKGROUND: 
The use of opioid analgesics has grown nationwide as well as within the state of Colorado. With their 
increasing use, there has been growing concern about the risk of opioid abuse, misuse, and diversion.1-4 
Obtaining opioid prescriptions from multiple prescribers, as known as doctor shopping, is one way in 
which opioids may be abused and their use diverted.5  Several studies have used various metrics to 
determine doctor shopping of opioid analgesics. 5-8 Cepeda et al have defined doctor shopping as 
subjects who had opioid prescriptions written by > 1 prescribers with >1 day of overlap filled at > 3 
pharmacies.  In their analysis of 112,821 subjects exposed to oxycodone and 42,940 to tapentadol, the 
investigators found that doctor shopping behavior was seen in 0.8% of those in the oxycodone group 
and 0.2% in the tapentadol group (adjusted odds ratio of 3.5, 95% CI: 2.8-4.4). These same investigators 
have found that when using the variable of number of pharmacies, use of three or more pharmacies 
differentiates opioids from other medication classes.9  
 
Outside of abuse, the issue of safety is also a major concern as it relates to opioid deaths and overdoses. 
In an analysis of data generated from the Veterans Health Administration from 2004-2008, Bohnert et al 
found that risk of opioid overdose death for patients receiving 100 mg morphine equivalents per day to 
be 7.18 (95% CI: 4.85-10.65), 11.99 (95% CI: 4.42-32.56), 6.64(95% CI: 3.31-13.31)-fold for patients with 
chronic pain, cancer, and acute pain, respectively.10  
 
Taking each of each of these variables into consideration with an understanding of the constraints of 
current Smart PA technology, we evaluated potential variables that could impact both doctor shopping 
as well potential opioid overdose.  After preliminary analysis, we found within Medicaid beneficiaries 
taking opioids the following variables were predictive of overdose:  
• At least one opioid prescription in the last year where morphine daily dose equivalence is > 300 

mg 
• At least 3 unique pharmacies that were used within the last year to fill opioid prescriptions 
• At least 300 days supplied of opioid prescriptions within the last year 
 
ANALYSIS: 
 
Preliminary analyses were conducted to determine the univariate relationship between potential 
predictor variables and the opioid overdose outcome (i.e., understand each predictor’s association with 
the overdose outcome).  The overdose opioid outcome was defined for any patient who had one or 
more of the following ICD-9 codes indicating opioid-specific overdose: 965.00, 965.02, 965.09, E850.1,  
E850.2,  E935.1, or E935.2. 
 
Potential predictor variables across the annual time horizon included: 

 Number of total days of overlap in opioid medications across patients who had filled more than 
one opioid prescription 

 Number of unique prescribers for opioid prescriptions 

 Number of unique pharmacies used to fill opioid prescriptions 

 Average morphine daily-dose equivalence (across all opioid prescriptions) 

 Maximum morphine daily-dose equivalence for an opioid prescription 

 Total opioid prescription days supplied 

 Total opioid prescription morphine daily-dose equivalent weighted days supplied 
 
A goal of the analysis was to limit the initial cohort for prior authorization to around N = 500.  An 
additional constraint was shared with the analysis team that tracking unique prescribers was not 
allowed through the Smart PA.    



After a review of the preliminary univariate findings and consideration for the goal and constraints of 
the analysis, cutoff values were explored for each of the predictor variables as well as possible 
correlations and interactions across predictor variables.    
 
Correlations were relatively high among the overlap in opioid days supplied and the total opioid days 
supplied predictors.  The total opioid days supplied was a stronger predictor of overdose; thus, we 
eliminated overlap in opioid days supplied.  Maximum morphine daily-dose equivalence and average 
morphine daily-dose equivalence were also strongly correlated and both strongly predicted overdose.  
Given that maximum morphine daily-dose equivalence may be an easier construct to handle for a smart 
PA (rather than computing average morphine daily-dose equivalence across multiple prescriptions), we 
opted to use the maximum over the average.  Finally, the number of unique pharmacies used in opioid 
prescription fills was considered to be a separate and possibly mutable domain that was related to 
opioid overdose.   
 
We merged the domains of maximum morphine daily-dose equivalence, total annual opioid days 
supplied, and unique number of pharmacies and came to a cohort of N=556 when using the following 
cutoff values: 

 At least one opioid prescription in the last year where morphine daily dose equivalence is > 300 
mg 

 At least 3 unique pharmacies that were used within the last year to fill opioid prescriptions 

 At least 300 days supplied of opioid prescriptions within the last year 
 
Below, we present univariate logistic regression models for each of the three domains in the proposed 
policy.  We then present the findings on the risk of opioid overdose within and outside of the N=556 
cohort.  



 RESULTS: 
A. Morphine Equivalents Analysis 
 
Figure 1. Odds of Opioid Overdose Stratified by Maximum Morphine Equivalents per Year.*

 

* The comparator group of “0 morphine equivalents” for all odds ratios accounts for 1-99 mg of 
morphine daily-dose equivalent as a patient’s maximum.  Those in the “100” category had their highest 
morphine daily-dose equivalent somewhere between 100 and 149.99mg.  Similarly, those in the “150” 
category had their highest somewhere between 150 and 199.99mg per day…  “300” included all those 
who had at least one prescription with a 300mg or more morphine daily dose equivalent.    
 
 
Summary:  
In the univariant analysis of Medicaid patients receiving at least one opioid prescription, the maximum 
use of 100 mg, 150 mg, 200 mg, 250 mg, and 300 mg morphine equivalents in the last year increased the 
risk of opioid overdose by 5.16, 6.97, 12.9, 5.16, and 13.5-fold, respectively (Figure 1).  If restriction was 
made at just the 300 mg morphine equivalent threshold, then 992 of the 71,008 Medicaid beneficiaries 
taking an opioid medication would be identified of which 23 would have an opioid overdose. 
 
 
 
 
 
 



 
B. Number of Pharmacies Analysis 
 
Figure 2. Odds of Opioid Overdose Stratified by Maximum Morphine Equivalents per Year. 

 

 
Summary:  
In the univariant analysis of Medicaid patients receiving at least one opioid prescription, the use of 2, 3, 
and “4” meaning 4 or more different pharmacies to fill their opioid prescription was associated with a 
2.32, 6.30, and 9.52–fold increased risk for opioid overdose, respectively (Figure 2).  If restriction was 
made at just the use of 4 or more pharmacies, then 5,636 of the 71,008 Medicaid beneficiaries taking an 
opioid medication would be identified of which 64 would have an opioid overdose. 
 
 
 
 
 
 
 
 
 
 
 



C. Days’ Supply Analysis 
 
Figure 3. Odds of Opioid Overdose Stratified by Days Supplied of Opioid Prescriptions within the Last 
Year.* 

 
 
* The comparator group of “0 days supply” accounts for 1-99 days supplied for all odds ratios.  “100” 
includes all patients with an annual total days supplied of opioid medications of 100 through 149 days, 
“150” includes 150 through 199, … “300” includes those with 300 or more total days supplied of opioid 
medications. 
 
 
Summary:  
In the univariant analysis of Medicaid patients receiving at least one opioid prescription having a total 
100, 150, 200, 250, and 300 days supplied of opioid medication in the last year was associated with a 
6.16,3.89, 4.59, 5.42, and 8.62–fold increased risk for opioid overdose, respectively (Figure 3).  If 
restriction was made at just the use of 300 or more days supplied, then 8,138 of the 71,008 Medicaid 
beneficiaries taking an opioid medication would be identified of which 87 would have an opioid 
overdose. 
 

 
 
 
 



D. Consideration of All Variables  
Figure 4. Venn Diagram Evaluating the Three Predicators of Opioid Overdose.  

 
MMDDE: Maximum Morphine Daily Dose Equivalence ≥300 mg 
Pharmacy: ≥ 3 Unique Pharmacies within a Year Used to Fill Opioid Prescriptions 
DaysSup: Annual Total Opioid Prescription Days Supplied ≥300 Days 
 

 From Figure 4 which is drawn to scale to represent the sample sizes within each subset of the 
total population, the following N’s were found: 

o Total population (N = 71008) 
o MMDDE (N = 992) 
o Pharmacy (N = 11,065) 
o DaysSup (N = 8,225) 
o Not in MMDDE or Pharmacy or DaysSup (N = 55789) 

 MMDDE & Pharmacy (N = 99) 
 MMDDE & DaysSup (N = 253) 
 Pharmacy & DaysSup (N = 3,599) 

 MMDDE & Pharmacy & DaysSup (N=556) 

 In terms of the risk of opioid overdose, the MMDDE & Pharmacy & DaysSup was the highest and 
approximated our cohort sample size constraint of 500: 

o Overall risk of overdose was 197 / 71008 or 0.277% 
o Not in MMDDE or Pharmacy or DaysSup (65 / 55789 or 0.117%) 

 MMDDE & Pharmacy (2 / 99 or 2.02%) 
 MMDDE & DaysSup (3 / 253 or 1.186%) 
 Pharmacy & DaysSup (47 / 3599 or 1.306%) 

 MMDDE & Pharmacy & DaysSup (15 / 556 or 2.698%) 
 
 

MMDDE
pharmacy

DaysSup

Total

MMDDE pharmacy

DaysSup Total Population



 
 
Table 1. Demographics for Beneficiaries Identified by the Proposed Criteria. 

 Total Study Period 

Variable n % 

Gender 

Male 188 33.8% 

Female 368 66.2% 

Missing   

Age Categories 

<18 years   

19-24 years   

25-34 years 160 28.8% 

35-44 years 158 28.4% 

45-54 years 130 23.4% 

55-64 years 97 17.4% 

65+ years   

Missing DOB   

Type of Opioid (Short or Long Acting) 

Short Acting  Approximately 23% 

Long Acting  Approximately 2% 

Both  Approximately 75% 

Specific Opioid 

Codeine 0 0.0% 

Fentanyl transdermal 0 0.0% 

Hydrocodone 0 0.0% 

Hydromorphone   

Methadone   

Morphine   

Oxycodone ER 0 0.0% 

Oxycodone IR 59 10.6% 

Oxymorphone   

Tapentadol 0 0.0% 

Tramadol 0 0.0% 

2 Opioids 152 27.3% 

3 Opioids 133 23.9% 

4 Opioids 77 13.8% 

5+ Opioids 56 10.1% 

DOB: date of birth, ER: extended release, IR: Immediate release 
 
 
 
 
 
 
 
 
 



Table 2.  Top 20 Pain Related Diagnoses for Beneficiaries Identified by Proposed Criteria. 

ICD-9 code Description Pain-related 
Number of 

Subjects 

Percent of 

Category 

338.4 CHRONIC PAIN SYNDROME Chronic Bodily Pains 323 58.1% 

724.2 LUMBAGO Chronic Bodily Pains 276 49.6% 

338.29 OTHER CHRONIC PAIN Chronic Bodily Pains 231 41.5% 

724.5 BACKACHE NOS Chronic Bodily Pains 195 35.1% 

729.5 PAIN IN LIMB Chronic Bodily Pains 176 31.7% 

722.52 LUMB/LUMBOSAC DISC DEGEN Chronic Bodily Pains 137 24.6% 

723.1 CERVICALGIA Chronic Bodily Pains 123 22.1% 

729.1 MYALGIA AND MYOSITIS NOS Chronic Bodily Pains 120 21.6% 

719.46 JOINT PAIN-L/LEG Chronic Bodily Pains 106 19.1% 

724.4 LUMBOSACRAL NEURITIS NOS Chronic Bodily Pains 94 16.9% 

729.81 SWELLING OF LIMB Chronic Bodily Pains 80 14.4% 

722.10 LUMBAR DISC DISPLACEMENT Chronic Bodily Pains 79 14.2% 

719.45 JOINT PAIN-PELVIS Chronic Bodily Pains 73 13.1% 

719.41 JOINT PAIN-SHLDER Chronic Bodily Pains 73 13.1% 

722.4 CERVICAL DISC DEGEN Chronic Bodily Pains 61 11.0% 

724.1 PAIN IN THORACIC SPINE Chronic Bodily Pains 54 9.7% 

346.90 MIGRAINE UNSPEC W/OUT MENT OF I Headache/Migraine 51 9.2% 

338.18 OTHER ACUTE POSTOPERATIVE PAIN Acute Pain 50 9.0% 

959.01 HEAD INJURY UNSPECIFIED Acute Pain 48 8.6% 

719.47 JOINT PAIN-ANKLE Chronic Bodily Pains 46 8.3% 

 
Table 3.  Top 20 Diagnoses for Beneficiaries Identified by Proposed Criteria. 

ICD-9 code Description Pain-related 
Number of 

Subjects 

Percent of 

Category 

338.4 CHRONIC PAIN SYNDROME Chronic Bodily Pains 323 58.1% 

V58.69 LONG-TERM USE OF OTHER MEDICATI  296 53.2% 

724.2 LUMBAGO Chronic Bodily Pains 276 49.6% 

338.29 OTHER CHRONIC PAIN Chronic Bodily Pains 231 41.5% 

724.5 BACKACHE NOS Chronic Bodily Pains 195 35.1% 

729.5 PAIN IN LIMB Chronic Bodily Pains 176 31.7% 

789.00 ABD PAIN UNSPECIFIED SITE  172 30.9% 

300.00 ANXIETY STATE NOS  157 28.2% 

305.1 TOBACCO USE DISORDER  153 27.5% 

V58.83 ENCOUNTER FOR THERAPEUTIC DRUG  144 25.9% 

722.52 LUMB/LUMBOSAC DISC DEGEN Chronic Bodily Pains 137 24.6% 

786.50 CHEST PAIN NOS  136 24.5% 

401.9 HYPERTENSION NOS  135 24.3% 

780.79 Other malaise and fatigue  128 23.0% 

311 DEPRESSIVE DISORDER NEC  125 22.5% 

784.0 HEADACHE  125 22.5% 

723.1 CERVICALGIA Chronic Bodily Pains 123 22.1% 

799.02 HYPOXEMIA  120 21.6% 

729.1 MYALGIA AND MYOSITIS NOS Chronic Bodily Pains 120 21.6% 

787.01 NAUSEA WITH VOMITING  115 20.7% 



SUMMARY  
As seen in Figure 4, from the total population of 71,008 with an opioid prescription, use of the maximum 
morphine daily dose equivalents > 300 mg, use of three unique pharmacies within a year to fill a opioid 
prescription, and an annual total opioid prescription days’ supply in excess of 300 days would identify 556 
beneficiaries and potentially prevent 15 opioid overdoses. When taking into account the descriptive 
characteristics of this population, the majority of these clients are between the ages of 25-54 years of age who 
are using two or more opioids which are both short and long acting opiates (Table 1). Of note, the most 
common pain-related diagnoses consist of chronic pain syndrome, lumbago, other chronic pain diagnosis, 
backache, and pain in the limbs (Table 2). When taking into account all diagnosis, the majority consist of 
chronic pain syndrome and long-term use of a medication (Table 3). No cancer related diagnoses appears in 
either category.  

 
 
1.  If restriction was made at just the use of 300 or more days supplied, then 8,138 of the 71,008 Medicaid 

beneficiaries taking an opioid medication would be identified of which 87 would have an opioid overdose. 
2. If restriction was made at just the use of 4 or more pharmacies, then 5,636 of the 71,008 Medicaid 

beneficiaries taking an opioid medication would be identified of which 64 would have an opioid overdose.    
3. If restriction was made at just the use of 300 or more days supplied, then 8,138 of the 71,008 Medicaid 

beneficiaries taking an opioid medication would be identified of which 87 would have an opioid overdose. 
4. When taking into account all three criteria, a total of 556 beneficiaries would be identified and potentially 

15 opioid overdoses prevented. 
5. Of these 556 beneficiaries, the majority are between 25-54 years of age who use two or more opioids 

which are both short and long acting opiates and have a diagnosis of chronic pain syndromes. 
 
RECOMMENATIONS TO THE DUR BOARD 
 
Based upon preliminary conversations with the Department, the Colorado Evidenced Based DUR Program has 
suggested the following for the second portion of this analysis: 
 
1. Consideration should be given to the following criteria which could be implanted via Smart PA: 

A prior authorization will be required for clients who meet all the following criteria: 

 Have at least one opioid prescription in the last year where  
morphine daily dose equivalence is > 300 mg AND 

 Have at least 3 unique pharmacies that were used within the last year to fill opioid 
prescriptions AND 

 Have at least 300 days supplied of opioid prescriptions within the last year. 
 

2. During the initial quarter the criteria are implemented, the CO DUR and the Department will evaluate 
feasibility of these criteria based on total number of clients identified and prior authorizations generated.  

3. Once fully implemented, CO Evidenced Based DUR working with the Department could contact each 
patient’s RCCO Case Manager who in turn could contact the patient’s primary provider for potential 
intervention. 

4. The proposed criteria being considered are the most restrictive; however, once feasibility has been 
established, consideration should be given to broaden these criteria.  

 
LIMITATIONS 
 
1. Identification of diagnosis and disease conditions was determined by ICD-9 codes. Therefore, these data 

are only reflective of what diagnoses were documented by the provider. 



2. Additional outcomes including opioid-related death should be measured and associated with predictors. 
3. Opioid overdose is a relatively rare event in the evaluated population.  Further research is needed in order 

to identify those beneficiaries at the highest risk of opioid overdose and opioid-related death.  Once 
identified, interventions and their corresponding resources should be further evaluated so we can make 
the most impact per dollar spent in reducing overdose and death outcomes. 
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APPENDIX  
ICD-9 Codes for Pain Related Conditions. 

Condition ICD-9 Code 

Cancer 140.xx though  239.xx, 338.3 

Chronic bodily pains 710.xx though 739.xx, 338.2x,338.4 

Headache/Migraine 339.xx, 346.xx, 349.xx 

Neuropathy 330.xx through 337.xx, 350.xx through 359.xx 

Acute Pain 338.11, 338.12,338.18,338.19, 800.xx through 959.xx 

 

 


